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INTRODUCTION 


When  primitive  man  establislied  his  abode  in  caves,  un- 
der diff  overhangs  or  in  rudely  constructed  forest 

shelters,  he  came  into  elose  cuntact  with  wasps  of  the 
family  Sphecidae.  These  insects  had  been  malcing  use 
of  sudi  protected  places  as  nest  sites  for  a  long  time, 
and  there  was  probably  an  adverse  reaction  in  the  intru- 
sion. The  result  may  have  been  an  uneasy  truce  and 
occasiunal  "warfare."  When  man  moved  into  more 
sophisticated  dwellings,  the  wasps  moved  with  him  and 
proceeded  to  bufld  nests  under  the  eaves  of  his  house, 
in  liis  garden  pathways,  and  in  the  twigs  of  his  urna- 
tnental  plants.  Today,  eveiy  farm  boy  and  many  city 
youngsters  quicldy  ieam  to  recognize  the  blue  mud- 
dauber,  the  black  and  yellow  mud-dauber,  the  cicada- 
killer,  and  the  bembicin  sand  wasps.  The  relationship 
wifh  these  insacts  is  geneidfy  unfriendly  and  results 
from  a  fear  of  their  greatly  overrated  stinging  powers. 
Actually,  sphccids  arc  mainly  beneficial  to  man  and 
are  relatively  harmless. 

The  curious  and  often  elaborate  actions  of  wasps 
have  made  them  favorite  subjects  of  studies  on  behavior. 
Without  correct  identifications,  these  studies  are  of 
little  value.  Yet  determinations  have  not  always  been 
correct  or  easy  to  obtain.  In  the  past  century  hundreds 
of  scientists  have  contributed  new  information  on  the 
taxonomy  of  the  several  thousand  kinds  of  sphecid 
wasps.  This  accumulation  is  now  so  large  that  there 
is  a  great  need  for  its  consideration  from  a  worldwide 
standpouit  and  summarization  in  the  torm  of  revisions, 
keys,  and  catalogs. 

Since  there  is  no  modem,  world  revision  of  Sphecidae, 
no  continental  revision,  and  very  few  comprehensive 
studies  dealing  with  local  faunae,  many  nl  ifie  charac- 
teristics imputed  to  tlie  genera  and  tribes  are  not  reliable 
excapt  at  a  regional  level.  This  has  resulted  In  wide* 
spread  diflfennces  of  opinion  about  use  and  composi- 
tion of  nKMt  genera,  tribes,  and  subfamilies.  We  have 
taken  a  broad  view  and  have  created  or  retained  cate- 
gories tliat  seem  to  convey  the  most  information  and 
that  are  at  tiie  same  time  morpholopcally  defensible.  On 
the  whole  this  lias  kd  to  a  reduction  of  subgenera,  recog- 
nition of  more  gHMia  than  previously,  and  a  narrowing 


of  morphological  gaps  as  large,  "catchall"  genera  have 
been  partitioned  in  the  interests  of  practicdity.  We  hope 
that  our  classification  will  be  viewed  impartially  and 
without  traditional  or  conservative  bias.  Also,  since  so 
many  genera  are  imperfectly  known,  it  is  to  be  expected 
that  changes  enlarging  or  decreasing  the  number  will  be 
made  in  the  future  as  more  information  becomes 
available. 

Our  work  then  has  been  directed  toward  several 
different  goals;  (1 )  providing  a  worldwide  perspective  of 
the  family  including  a  reclassification  of  all  categories 
down  to  the  generic  level,  diagnoses,  keys  for  all  cat^ 
gofies  down  through  subgenus,  illustrations,  and  distri- 
butional data;  (2)  tl  ie  summan/a'ion  of  previously  pub- 
lished data  including  biological  inforinaiionj  (3J  the 
notation  of  problem  areas  withtai  various  taxa;  (4)  the 
establishment  of  a  standardized  morphological  nomen- 
clature for  the  family;  (5j  provision  of  an  up-to-date 
generic  catalog;  and  (6)  compiUtion  of  species  and 
their  synonyms. 

We  have  tried  to  lay  the  groundwork  for  more  de- 
tailed revisions  at  the  generic  or  tribal  level.  Obviously, 
there  is  much  undetected  synonymy  presently  built 
into  the  Sphecidae.  Likewise,  there  are  myriads  of  spe- 
cies yet  undiscovered.  In  a  fast-moving  science  such  as 
taxtmomy  it  is  the  fate  of  any  revision  to  be  several 
years  out-of-date  by  the  tfane  of  its  publication.  This 
should  in  no  way  diminish  its  long-term  value,  however. 
Incorporation  of  new  species  and  synonymic  Imdings 
into  a  well-ordered  revision  is  a  relatively  simple  matter. 

It  is  our  hope  tltat  with  the  publishing  of  this  book 
the  state  of  knowledge  in  this  family  wiO  have  reached 
the  point  where  most  future  generic  revisions  will  not  be 
limited  to  political  areas.  This  is  not  to  imply  that  studies 
of  local  faunae  are  not  vahiable;  but  what  is  needed  are 

rcvisionary  studies  on  a  broader  geographical  basis,  e.g., 
hemispheric  or  worldwide,  if  we  are  to  unravel  the  many 
remaining  problems. 

Subjects  that  we  have  not  studied  or  have  touched 
upon  only  briefly  in  this  book  are:  comparative  anatomy 
of  mouthparts,  female  toiminalia;  internal  organs;  eggs, 
larvae,  and  pupae;  the  nieiasternal  area  of  the  thorax;  and 

vjj 


Copyrighted  malerial 


viii  SPHtClD  WASPS 


leg  details  ^iucli  as  setation  and  coxal  morphology.  Stud- 
ies in  these  areas  may  lielp  to  further  clarify  the  classifi- 
cation of  the  family. 

We  liavc  been  able  to  study  material  of  all  but  S  of  the 
226  genera  recognized  in  this  book:  Anomioptcryx, 
CkitititiH  rubro.  ChitniloiJcs,  l.eclmqia,  and  Towada.  One 
additional  \ixoa,  MeUinusterius,1ctas  never  been  satisfac- 
torily identified,  and  we  have  been  unable  to  locate  type 
material.  It  may  not  be  a  spliccid. 

Inevitably,  our  treatment  of  various  sections  lias  been 
somewhat  uneven.  The  multiple  audiorship  has  been 
partly  responsible,  bur  dinVring  extent  of  jniblished 
kiiuwiedgc  has  cunlribiUcd,  al^o,  llicre  arc  liniitalions  in 

the  present  study,  but  we  feel  that  we  have  done  the  best 
we  can  considering  the  time  and  material  available.  In 
this  connection  we  are  reminded  of  the  subtly  humorous 

statement  by  J.  R.  Parker  ( 1929 1  with  Ie^pc■,  t  to  iiis 
revision  of  the  Stizini  and  Bembicini.  He  asked  his  read- 
ers for  "a  full  measure  of  their  generous  sympathy," 
and  to  tluiw  who  fntind  his  work  "intolerably  bad,"  he 
said,  "i  shall  look  with  expectancy  for  a  speedy  publica- 
tion of  something  better." 

PROCl;DURE 

The  present  study  was  begun  in  1964.  Implementation 

of  the  work  followed  a  series  of  steps:  ( I )  a  tliorough 
search  of  literature  and  development  of  a  working  library 
of  about  2,000  individual  papers  by  some  400  authors; 
(2)  :i'siMi»hling  a  collection  representing  nearly  every 
genus  ni  tiie  Splieeidae  willi  special  emphasis  on  (he  type 
species  of  each  genus;  and  (3)  intensive  study  of 
wasps  thus  accumulated,  compariaon  with  descriptions 
in  the  literature,  preparation  of  several  thousand  ithtttra- 
tiuns.  Illustrations  ate  often  the  most  usefbl  part  of  a 
taxonomic  publication.  We  have  tried  to  provide  **habi- 
tus"  or  recognition  drawings  in  lateral  and  face  view  as 
well  as  detailed  figures  to  supplement  the  keys  and 
descriptions. 

As  an  important  background  for  the  present  study, 
visits  to  a  large  number  of  museums  were  necessary.  R. 
M.  Bohart  spent  a  total  of  seven  months  during  two 
trips  ( ]'-^(iO.  UT^j )  in  western  Lurope.  and  A.  S.  Mcrike 
visited  Uiere  for  sliott  periods  in  1904  and  19(35.  liohari, 
Menke,  and  F.  D.  Parker  visited  museums  in  the  eastern 
United  States  at  various  times  from  1%0-!Q70,  and 
Menke  traveled  to  the  Canadian  .National  Collection  at 
Ottawa  and  the  Provancher  Collection  at  Quebec  in  1^66. 

We  have  itad  the  helpful  cooperation  and  support  of 
museum  curators  and  other  scientists  in  all  parts  of  the 
world,  and  many  individual  specialists  gBVC  US  the  bene- 
fit of  their  knowledge  on  systematic  proUems  in  addi* 
tion  to  contribution  of  specimens  and  personal  reprints. 

Without  such  lielp  a  project  of  this  scope  and  magni- 
tude would  have  been  impossible. 

Of  the  various  collaborators  on  this  book,  R.  M. 
Bohart  and  A.  S.  Menke  have  written  the  sections  of 
general  information  and  have  acted  as  editors  for  the  en- 
tire work.  Individual  authorship  of  taxonomic  sectiuiis 
should  be  attributed  as  follows:  Nyssuninae,  Entomo- 


sericinae,  and  Xenospliecinae  to  Bohart:  Sphecinae, 
Lapliyragoginae,  Larrinae,  and  Heliocausini  to  Menke; 
Ampuliclnae  and  Philanthinae  to  Bohart  and  Meoke; 
Ciabroninae  to  Mrs.  H.  Court,  except  Crossocems  to  D. 
Levin.  Crabro,  Ectanmus,  mdLestka  to  Bohart;  Pem- 
pluedoninae  iu  Uohart  and  E.  E.  Giissell; and  Astatinse 
to  F.  D.  Parker. 
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and  J.  de  Beaumont,  Lausanne,  Switzeriand  deserve 
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sections  of  the  book.  Not  only  did  they  offer  many 
useful  critidsnis,but  iIil)  ilso  freely  gave  us  much  new 
species  synonymy  and  clarified  the  status  of  various 
nanies.  In  the  checklists  we  have  credited  them  in  eadi 
specific  case.  Several  people  examined  types,  providing 
helpful  notes  on  each,  and  assisted  with  the  identifi- 
cation of  various  species:  K.  V.  Krombein,  D.  Vincent, 
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Rrombein  reviewed  some  of  the  biology  sections.  W.  J. 
PulavbTski  was  especially  helpful  in  bringing  to  our  atten- 
tion obscure  or  unobtainable  literature  published  in 
c;istern  Elurope.  R.  Br umley  performed  extensive  li- 
brary research  on  wasp  biotogy  and  contributed  signifi- 
cantly to  the  section  on  Pemi^iredonbiae.  L  A.  Stange 
established  a  background  for  our  subsequent  studies 
in  the  taxonomy  and  phytogeny  of  ilie  same  subfamily. 
G.  S.  Steyskal  and  R.  Gagne  translated  a  number  of 
important  foreign  papers  for  us,  and  A.  Gumey  verified 
the  use  of  many  Orthoptera  names.  R.  W.  Matthews. 
J.  Davidson,  J.  P.  van  Lith,  ().  W.  Richards,  and  C.  Sab- 
rosky  also  assisted  in  various  ways.  To  all  of  these  people 
we  are  most  grateful  for  their  help. 

A  nurnher  of  museums  have  lent  or  exchanged  ma- 
terial specitically  for  this  study.  Including  the  nanies  of 
the  principal  cooperators,  the  foUowing  is  a  list  of  these 
museums. 

United  Slates  institutions:  Academy  of  Natural 
Sciences  at  Philadelphia,  Pennsylvania  (S.  Roback,  the 
late  H.  Grant);  American  Museum  of  Natural  History, 
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New  York  City  (J.  Rozen);  Bishop  Museum,  Honolulu, 

Hawaii  (C.  Yosliimuto,  1..  Cress.itt );  California  Acad- 
emy of  Sciences,  San  Francisco  (C.  MacNeill,  P.  Arnaud); 
California  Insect  Survey,  University  of  California, 
Berkeley  (J.  Powell);  Carnegie  Museum,  Pittsburgh,  Penn- 
^Ivania  (G.  Wallace);  Los  Angeles  County  Museum  of 
Natural  History,  California  (C.  Hogue,  R.  Snelling).  Mu- 
Kum  of  Comparative  Zodogy,  Harvard  University,  Cam- 
bridge, Massadittietts  (H.  Evans);  U.  S.  National  Museum, 
Washington.  D.  C.  (K.  Krombein.  A.  Menke);  University 
of  California,  Davis  (R.  Schuster);  University  of  Cali- 
fornia, Riverside  (P.  Timberlake,  S.  Frommer);t7idv»- 
sity  of  Kansas,  Lawrence  (G.  Ryers);  Utah  State  Ulliv«^ 
sity,  Logan  (C.  13uhart,  W.  Haii&on). 

Foreign  institutions:  Aeademia  de  Ciencias  de  Cuba, 
Havana  (P.  Alayo);  Academy  of  Sciences,  Moscow,  USSR 
(Y.  Popov);  Britisli  Museum  (Natural  liistoiy),  London 
(l.  H.  H.  Yarrow,  C.  Vardy,  R.  W.  Crosskey);  Canadian 
National  Collection,  Ottawa  (W.  R.  M.  Mason);  Common- 
wealth Scientific  and  Industrial  Research  Urgantzation, 
Canberra,  Australia  (E.  Riek);  Department  of  Scientific 
and  Industrial  Research.  Nelson.  New  Zealand  (C. 
KuschelK  Fukui  University  Biological  Laboratory ,  Japan 
(K.  Ibuiieki);lnslitut  fur  I*flanzenschuuiorschung 
iQeinmachnow  (formerly  Deutsches  Entomologisches 
bSititut),  Eberswalde,  German  Democratic  Republic  (J. 
Oehlke);  Institut  Agronomique  de  I  'l-  t.it,  Gemhloux, 
Belgium  (J.  L^lercq);  Instituto  Miguel  Lillo,  Tucuman, 
Argentina  (A.  Willink,  L.  Stange);  Kyushu  University 
Entomological  l  aboratorv',  Fukuoka,  Japan  (K.  Yasu- 
matsuj;  Lunds  Universitets  Zoologiska  Institution,  Lund 
Sweden  (H.  Andersson);  Mus^  Zoologique,  Lausanne, 
Switzerland  (J.  de  Beaumont,  J.  Aubert);  Museo  Argen- 


tina de  Gencias  Natundes,  Buenos  Aires  (M.  Viana); 

Museo  Civico  di  Storia  Naturale,  Genoa,  Italy  (D.  Guig- 
lia,  L.  Turlonesc);  Musco  Civico  di  Storia  Naturale, 
Venice,  Italy  (A.  Giordan!  Soika);  Musco  ed  Istituto  di 
Zoologia  Sistematica,  Universita  di  Torino,  Italy  (M. 
Zunino,  U.  Parenti,  G.  Bacci);  Museo  de  Zoologia,  Insti- 
tuto  Municipal  de  Ciencias  Naturales.  Barcelona,  Spain 
(F.  Esi>aiiol);Museu  e  Laboratorio  Zoologico,  Universi- 
dade  de  Coimbra.  Portugal  (M.  de  A.  Diiu'z);  Museum 
d'Histoire  Naturclle,  Geneva,  Switzerland  (C.  Bcsuchet); 
Museum  National  d'Histoire  Naturelle,  Paris,  France 
(S.  Kelner-PiUault):  Muzeul  de  Istorie  Naturala  *Hjrigoie 
.\nti|)a,"  Bucarest,  Romania  (X.  Scobiola-Paladc);  Na- 
tional Museums  of  Rhodesia,  Bulawayo  (L.  Pinliey); 
NatuiliistoriMlies  Museum,  Vienna,  Austria  (M.  Fischer); 
Rijksmuseum  van  Natuurlijke  Historic,  Leiden,  Nether- 
lands (J.  van  der  Vecht);  South  Australian  Museum, 
Adelaide  (G.  Gross,  N.  McFariand);  Termeszettudomanyi 
.Mu/ei;m  .Mlattara.  Budapest,  Hungary  (L.  Mi'jczar,  J. 
Fapj));  Transvaal  Museum,  Pretoria,  South  Africa  (S.  de 
Kock,  the  late  G.  van  Son);  University  of  Stellenbosch, 
South  Africa  (J.  Theroo);  University  Museum,  Oxford, 
Lngland  (C.  O'Toole,  1.  Lttisbury);  Zoological  Institute, 
Leningrad,  USSR(V.  Tobias);  Zoological  Institute, 
Breslau  (Wroclaw),  Poland  (W.  Pulawski);  Zoologische 
Samrrdung  des  Bayerischen  Staates,  Munich.  Federal  Re- 
public of  GernKin>  (  F.  Bachmaier);  Zoologische  Institut, 
Martin  Luther  Lniversitat,  Halle,  German  Democratic 
Republic  (J.  HQsing);  Zoologischcn  Museum  der  Hum- 
boldt L'niversitat,  Berlin,  German  Democratic  RepubUc 
(E.  Konigsmann). 

The  laborious  task  of  typing  all  of  the  entries  for  the 
index  on  3  x  5  cards  was  done  by  Karen  Menke.  Wc 
thank  her  for  handling  tins  important  and  exacting  job. 
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BEHAVIOR 


The  fascinating  complexities  of  wasp  behavior  have  been 
favorite  subjects  for  biological  studies.  Althougli  Kolil 
provided  a  fim  foundation  for  q'stematics  of  the  family 
Spheddae  and  caHed  attention  to  papers  on  biology 
pubhshcd  up  to  liis  time,  mudi  has  (rdnspircd  since.  The 
number  of  species  known  in  1900  has  more  than 
doubled,  and  the  amount  of  biological  information  has 
grown  even  more  rapidly.  Here,  we  have  attempted  to 
call  attention  to  the  most  sigiuficant  biological  works, 
to  present  some  broad  generalities,  and  to  give  sum- 
maries of  reported  habits. 

In  an  important  volume  recently  published,  "The 
comparative  ethology  and  evolution  of  the  sand  waspl" 
by  Howard  £.  Evans  (1966a),  there  is  considerable 
philosophical  discussion  about  the  concordance,  or  lack 
of  it,  between  morpholog>'  and  habits.  Obviously,  com- 
parative ethology  is  a  fruitful  line  of  study,  the  results 
of  wliich  will  sharpen  our  phylogenetic  concepts.  Struc- 
turc       bcliavior  patterns  are  interrelated  compnnent'; 
of  ddapiations,  arc  subject  to  the  same  geneial  luies 
of  evdution,  and  can  be  used  as  circumstantial  evidence 
io  tlM  construction  of  phylogenetic  suppositions. 

Evans  (1966a,  b)  has  stressed  the  fact  that  behavior 
patterns  are  plastic.  Tliose  that  are  fixed  in  some  gen- 
era or  species  may  be  quite  variable  in  others.  The  same 
observation  can  be  made  about  morphological  elements. 
.'\]thougli  the  usual  trend  is  toward  complexity,  it  ap- 
pears that  behavior  patterns  have  sometimes  evolved 
from  specific  to  genetal.  Most  sphecids  are  sufficiently 
advanced  that  they  are  fairly  restricted  as  to  prey,  at 
least  within  a  family  or  subfamily  of  artltropods.  Yet, 
many  of  the  most  highly  developed  sphecids  are  again 
more  general  with  respect  to  pr^  -  Lindenius,  Crosso- 
cenis,  and  especially  Microbembex,  which  provisions 
with  a  great  variety  of  prey,  alive  or  long  dead.  This 
seeming  trend  toward  simplicity  is  paralleled  in  morphol- 
ogy. Comider  the  evolutionaiy  fate  of  midtibial  spurs 
from  the  conventional  two  (many  sphecids).  to  one 
(Larrinae,  Ikmbicini  and  others),  to  none  (males  of 
iXnetusmittvilDidineis).  Another  example  involving 
structure  concerns  the  dentition  of  the  tarsal  claws, 
which  aeems  to  have  progressed  from  simple  to  one  or 


two  mner  teeth  (Sceliphronini,  Sphex.  Pan^psammophUa) 
and  back  to  simple  again  as  in  most  Ammophila.  Denti- 
tion of  the  claws  may  be  related  to  the  type  of  prey  or 
possibly  to  the  type  of  nesting  habitat  substrate,  but 
tliis  has  yet  to  be  proven.  A  tliird  example  is  the  tenden- 
cy toward  elimination  of  mesopleural  sulci  and  carinae. 
The  more  generalized  sphecids,  sudi  as  DoOchums  in  the 
subfamily  Ampulicinae,  have  an  omaulus,  sternaulus.  and 
acetabular  carina.  At  the  other  end  of  the  spectrum 
none  of  these  can  be  made  out  in  the  tribe  Bembicini. 
Presumably,  this  inodification  has  paralleled  a  tendency 
toward  improved  flight  capability. 

Adult  sphecids  iced  on  a  variety  of  food.  Since 
most  species  have  short  tongues  they  tend  to  frequent 
flowers  with  short  cordiss,  such  as  Compositae,  Eupho^ 
biaceae.  I'oK  gmiaccac,  and  UmhclH ferae,  in  search  of 
nectar.  Certain  wasps  seem  to  prefer  certain  flowers,  but 
the  correlation  is  qtiite  weak  compared  vrith  bees  or 
masarids.  Other  nectar  sources  arc  cxtrafloral  nectaries 
and  honey  dew.  Some  sphecids,  such  as  the  Sphecinae 
and  Philanthinae.  are  commonly  collected  on  flowers, 
while  others,  such  as  the  Crabroninae  and  Pemphredoni- 
nac,  seek  nourishment  from  honeydew.  Thus  one  must 
know  the  habits  of  the  wasps  he  wants  to  collect  if  he  is 
to  be  successfuL  Some  species  feed  on  body  fluids  of 
their  prey,  as  in  MdB^nus  and  mbntkus. 

The  sleeping  habits  of  wasps  have  been  the  subject  of 
numerous  investigations.  These  have  been  summarized 
by  Evans  (196<!b).  We  have  observed  large  aggregations 
of  Ammophila  of  several  species  on  dry  weed  sterns 
near  Blythe,  California,  and  ol  Steniolia  near  1  ruckee, 
Ceiifornia.  At  least  in  the  latter  case,  the  aggregations 
may  serve  a  reproductive  function  (Evans  and  GiUa^y, 
1964).  Many  wasps  sleep  singly  on  plants  or  in  ground 
crevices  or  huiruws.  Males  sometimes  dig  special  bur- 
rows of  their  own  for  this  purpose.  A  few  sphecids  remain 
acthw  at  night.  Some  UHs,  for  example,  excavate  very 
deep  nests,  and  their  digging  goes  on  day  and  night. 
Some  wasps  such  as  Sericoplionis  start  tlieir  activities 
very  early  in  the  morning. 

Mating  in  Sphecidae  is  accomplished  in  a  variety  of 
ways.  It  may  be  preceded  by  prenuptial  flights  of  males, 
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as  in  Stictia,  or  the  setting  up  of  territories,  as  in  Astata 
and  Sphecius.  Copulation  may  occur  in  the  air,  on 
plants,  on  the  ground,  or  in  nests.  It  is  probable  that 
copidition  takes  place  only  once  in  many  species,  but  at 
least  in  Oxybelus  sericeus  the  act  is  repeated  many  times 
in  a  single  day  (Bohait  and  Marsh,  1960).  In  the  f  lypox- 
j^onini  there  are  cases  in  which  the  trade  remains  in  the 
nest  and  guards  it  during  the  female's  abscr.cc.  Mating 
talces  place  on  her  return.  Tlie  whole  subject  is  a  complex 
one,  and  reference  should  be  made  to  Evans  (1966b) 
for  additional  sources  of  information. 

The  majority  of  sphecids  are  predators,  but  some  are 
clepioparasitic;  that  is,  their  larvae  develop  on  the  provi- 
sions in  the  nest  of  some  other  wasp.  The  tody  known 
sphecid  dcpiuparasltes  are  tfie  Nyssonini  and  StixcAia. 
Avery  few  sphecids  bciuivi.-  ;ihni>sl  like  parasitoids 
(JjuTtt  and  some  QUorion).  In  tliese  two  genera,  pr^ 
paralysis  is  temporaiy  allowing  the  wasp  to  deposit  an 
egg;  the  host  soon  revives  and  regains  its  normal  activities. 
Tlic  wasp  egg  hatches,  and  tlie  larva  begins  feeding  on 
the  active  host;  but  death  of  the  latter  is  inevitable.  The 
definition  of  parasitoid  by  Evans  and  bbcrhard  ( 1970) 
includes  the  absence  in  the  wasp  of  a  sting,  otherwise 
Larra  and  Chlorkm  could  be  placed  in  tliis  category. 
Table  I  gives  types  of  prey  used  by  the  different  tribes 
of  the  S^ecidae. 

Tlie  development  of  prey-carryinp  mechanisms  in 
wa^ps  and  their  signitlcance  in  evolution  has  been  stres- 
sed by  Evans  ( 1 962).  This  author  has  made  the  point 
that  there  is  no  important  correlation  between  manner 
of  prey  carriage  and  type  of  prey.  Evans  has  outlined 
several  steps  in  development  of  prey  carriage  from  primi- 
tive to  advanced:  (1)  prey  is  seized  with  the  nuuidibles 
and  dragged  backwards  to  the  nest  (as  in  Ampulicinae); 
(2)  prey  is  straddled,  seized  in  the  inandibles.  and  drag- 
ged forward  over  the  substrate  (as  in  Miscopliui  of  the 
subfamily  L^rrinae);  (3)  prey  is  earned  in  tlight,  held  by 
the  mandibles,  often  assisted  by  the  legs  (as  in  some 
Sphecinae  and  some  Pemphredoninae);  (4)  prey  is  carried 
in  tlight,  held  by  the  midlegs,  but  unassisted  by  the  man- 
dibles (as  in  most  Nyssoninae);(5)  as  in  the  third  step, 
but  prey  is  held  by  the  hmd  legs  (as  in  some  Oxybtius  of 
the  subfamily  Crabroninae);  (6)  prey  is  impaled  on  the 
sting  and  earned  in  (light  (as  m  some  Oxybelus),  (7)  prey 
is  held  in  a  damp  formed  by  the  apical  abdominal  seg- 
ment (as  m  Listropygia  and  Clypeadon).  Evans  has  pos- 
tulated that  the  more  advanced  types  of  prey  carriage 
allow  more  rapid  nest  provisioning,  tend  to  mininn/e  at 
taclcs  by  predators  and  parasites  during  prey  transport, 
enable  the  waq^  after  returning  to  reopen  the  nest  wi^ 
out  dropping  the  pi^,  and  uicrease  the  prey  searching 
distance. 

Nests  can  be  arbitrarily  placed  in  two  categories  de- 
pending upon  location:  ( 1 )  underground  (tcrricolus) 
nests  and  (2)  abovegruund  nests.  Tlie  second  category 
includes  twig  (xyhcolus)  nests,  those  in  crevices,  and  the 
familiar  mud  nests  in  bams  and  on  houses.  I3c  tails  of 
nest  construction  vary  widely.  For  instance,  species 
with  ground  nests  may  regular^  exhibit  differences  in 


depth  of  bunow,  number  of  cells,  and  circumstances  of 
entrance  closure.  Here  again,  patterns  are  usually  con- 
stant in  genera  and  may  be  relatively  fixed  among  species, 
as  in  tiie  tribe  of  Oxybdini.  In  an  extreme  case  known  to 
U.S.  four  species  in  the  single  genus  Oxyhclua.  which  may 
nest  in  the  same  area,  arc  sericeus,  sparideus,  emargim- 
no.  and  taU^banb,  Yet,  they  differ  widdy  hi  many  of 
their  hibttl.  Thus,  the  burrow  may  be  constructed  by 
simply  digging  a  hole;  or,  as  in  oite  species  (sj>ariJet4s), 
excavation  may  be  subtenanean  until  the  last  moment. 
This  unusual  situation  occurs  when  the  wasp  digs  into 
dry  sand,  Which  closes  behind  her.  Only  after  the  bur- 
row IS  imislicd  docs  she  return  to  the  surface,  reopen 
the  entrance,  and  stabilize  it  with  damp  sand.  The  en- 
trance may  be  closed  when  the  wasp  is  away  (sparideus) 
or  open;  the  entrance  may  be  marked  by  a  carefully 
prepared  circle  of  sand  (sparideus)  or  plain.  Prey  may 
be  brou^t  to  the  nest  Impded  on  flw  sting  (md^mnb) 
or  carried  h\  the  midlegs;  prey  may  be  a  few  muscoid 
flies  (sparideus),  many  muscoid  Hies  (itniglumis),  salt 
marsh  flies  (sericeus),  or  many  tlqy  ntf  dfBs  (temargbwtus). 
Uales  may  be  inconspicuous  or,  as  in  one  spedes  {seri- 
ceus), may  stand  guard  near  the  nest  entrance  and  mate 
repeatedlv  with  the  females.  I  hcsc  dirfercnccs  in  hab- 
its of  four  related  species  are  further  discussed  under 
Oxybelini. 

Not  all  sphecids  cor.stiuct  an  original  burrow.  For 
instance,  the  twig  nestcrs  generally  take  over  the  aban- 
doned tunnels  of  bees.  Similarly,  a  variety  of  wasps  may 
adopt  and  remodel  the  nests  of  mud  daubers.  The 
most  prunitive  type  uf  nest  occurs  in  Larra  and  some 
Chlorion  where  the  wasp  uses  the  burrow  constructed 
by  its  victim.  This  ^pe  of  biology  is  leminiacent  of  that 
in  bethyloid  and  scolioid  wasps. 

The  presence  or  absence  of  specialized  rake  setae  on 
the  fiont  basitarsus  is  a  laxonLnnlc  feature  with  import- 
ant beliaviorul  cunnotations.  1  licsc-  i.i>itit>-like  modifica- 
tions, which  are  almost  universal  in  females  of  fos&orial 
species  of  Spheddae,  are  used  in  digging,  cleaning,  and 
closing  the  nest.  In  males  with  a  well-developed  rake  it 
is  presumed,  and  in  many  cases  known,  that  they  dig 
ovemiilit  shdters.  It  is  no  surprise  that  in  most  cases 
twi^nesting  wasps  arc  without  a  defmitive  rake.  In 
ground-nestcrs  the  absence  of  a  rake  in  females  is  rela- 
tivi'l)  rare  and  no  doubt  bears  behavioral  implications. 
Thus,  Larra  has  no  rake,  but  neither  does  it  construct  an 
original  nest.  In  the  case  of  minute  wasps,  such  as  the 
pemphredonine  Pulverro,  the  rake  is  hardly  discernible. 
Pulverro  has  been  stated  by  Bohart  and  Grissell  (1972) 
to  accomplish  much  of  its  transport  of  nest-excavated 
material  in  its  mandibles  and  apparently  omits  the  final 
dosure  of  the  burrow.  Since  the  diameter  of  the  en- 
trance hde  is  only  about  1.S  mm,  most  parasites  or 
predators  are  eliminated  by  size,  and  the  completed  nest 
is  soon  closed  by  wmdblown  dust  and  debii.s. 

Predators  and  parasitic  forms  maintain  a  constant 
check  on  the  popuUtions  of  Sphecidae.  Most  of  the  de- 
struction is  iccomidished  in  the  cell  shortly  after  its 
doniie  by  the  female  wasp.  The  egg  or  young  larva  may 
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he  killed  directly,  or  the  lar\'a  may  starve  to  death.  The 
"villains"  are  flcshflics  (Sareophagidac),  bceflies  (Bom- 
byliidae),  ruby  wasps  (Chiysididae),  velvet  ants  (Mutil- 
lidae),  and  a  variety  of  others.  Many  of  the  behavior 
patterns  of  wasps  can  be  correlated  with  biological  pres- 
sure from  natural  enemies.  Nests  may  be  located  in 
rather  concealed  places;  females  and  sometimes  males 
(some  Oxyb^s)  ntay  chase  intruders  away  from  the 

nest  entrance,  or  rarely,  the  male  (stMiic  Trypuxylon) 
may  block  the  entrance  while  the  female  is  away.  Some 
fenales  aie  caiefiil  to  dose  the  burrow  entrance  when- 
ever they  depart.  Mowover.  even  wl'.on  the  female  is 
most  circumspect,  parasites  nia\  gaii:  entry  .  A  bcclly 
needs  only  an  unguarded  moment  to  pause  in  flight  and 
cast  its  eggs  into  the  burrow.  Another  lanarkable  situB- 
tion  is  the  sort  of  self-parasitism  occurring  in  wasps  that 
priivisiiiii  with  fleshflies,  which,  althougli  paralyzed,  may 
give  birtli  to  living  and  voracious  maggots  (refer  to  biol- 
ogy  under  Oxybdus).  Stiepsiptera  or  "stylops"  are 
probably  the  only  true  parasites  of  sphecids  since  they  do 
not  Icill  their  host.  Members  of  the  Sphecinae  ate  the 
most  commonly  attacked  group  of  sphecids.  Stylopized 
wasps  often  have  abnormal  morphology  and  color  pat- 
terns. Beaumont  (1955b)  gave  a  good  review  of  this 
subject. 

In  some  of  ttie  more  advanced  sphedds  the  egg  hatches 
soon  after  the  fint  prey  member  is  deposited,  and  the 

larva  is  fed  progressively  until  it  reaches  maturity.  This 
is  taken  a  step  further  in  a  lew  Ammophila,  which  main- 
tain several  nests  at  once.  One  of  these,  i4.  pubescens, 
makes  daily  inspectiiMis  of  each  nest  to  determine  wheth- 
er the  egg  laid  on  the  initial  provision  has  hatched.  U  so, 
additional  prey  are  provided.  This  is  termed  delayed  pro- 
gressive provisioning.  Evans  (1966a)  has  pointed  out 
that  progressive  provisioning  may  have  a  selective  advan- 
i.ii;e  iliruugti  the  protection  atTurded  from  natural  ene- 
mies. When  species  such  as  certain  bcmbicins  oviposit  in 
the  empty  cell,  feed  the  larva  progressiveiy,  and  regu- 
larly clean  the  nests,  it  is  nearly  impossible  for  piedaton» 
parasites,  or  scavengers  to  interfere. 

Sociality  in  Sphecidae  is  developed  only  slightly,  ex- 
cept in  a  few  cases.  Evans  (1964d)  recorded  the  com- 
munal use  of  a  burrow  entrance  by  several  females  of  the 
crzbwmne  Moniaeccra  aspcratu.  At  the  same  time  he 
mentioned  similar  observations  by  other  workers,  all  re- 
lating to  crabronine  wasps.  Other  examines  are  known  in 
the  Larrinac  I.im  and  Dalara,  Williams  ( IQIQ.  |028a), 
and  Serkuphuma,  Rayment  (1955b);  and  in  the  Nys- 
soninae:  Sphecius,  Lin  and  Michener  (1972).  Another  hi- 
teresting  situation  is  found  in  some  Isodontia  species 
where  the  nest  has  one  large  brood  cell  in  which  a  num- 
ber of  wasp  larvae  develop  amicably.  Nests  apparently 
are  maintained  over  several  generations  in  some  Dkran- 
orhina  (Iwata  and  Yosblkawa,  1964),  and  the  offspring 


of  Ceneris  rubida  assist  the  mother  in  maintaining  the 
nest  (Grandi,  1961).  A  primitive  form  of  sociality  is 
now  known  in  the  sphecine  genus  TUgonopsls  (Eberhard, 
1972).  Here  several  females  may  cooperate  in  building  a 
mud  nest,  and  the  offspring  tend  to  remain  with  tlie  nest 
and  mate.  Thus,  there  is  considerable  inbreeding,  and 
the  nest  may  be  maintained  over  several  generations.  Two 
examples  of  social  behavior  are  known  in  the  tribe 
Pemplucdutiini.  subtribe  Stigmina.  Iwata  (1964a)  re- 
corded three  female  and  four  male  adults  of  Carinostig- 
tma  inhabiting  a  single  burrow  hi  a  stem.  One  female 
was  presumed  to  be  the  mother  of  the  Other  six.  An- 
other nest  contained  a  pupa,  prepupa,  and  a  medium- 
sized  larva  with  14  aphid  prey.  The  evidence  for  sociality 
was  indicative  but  not  positive  MowevoT.  \v  the  rt>!;iled 
genus  jUkmsv/^wia  social  bcliaviur  is  well  developed. 
Matthews  (1968b)  presented  a  detailed  study  based  on 
M.  comes  in  Costa  Ilica.  Nests  contained  as  many  as  18 
adults  of  both  sexes  and  up  to  18  cells  with  brood  of 
all  ages.  Parental  care  and  cooperation  were  observed.  Since 
Ufe  histories  in  several  related  genera  in  the  subtribe  are 
imperfectly  known,  it  is  likely  that  further  cases  of  soci- 
ality will  be  found. 

A  valuable  summary  ol  lire  behavior  patterns  of  soU- 
tary  wasps  has  been  provided  hy  I  vans  (1966b)  and 
Evans  and  Eberhard  (1970).  in  these  articles  the  known 
information  on  such  topics  as  adult  feeding,  sleeping  ag- 
gregations, grooming,  mating,  nest  construction,  prey 
selection  and  paralyzation,  prey  carriage,  orientation  to 
the  nest  entrance,  closfaig  procedures,  accessory  burrow 
construction,  and  oviposition  has  been  condensed.  The 
very  impressive  survey  of  the  behavior  of  the  Hymenop- 
tera  by  Kunio  iwata  (1972)  was  received  too  late  for  the 
inclusion  here  of  its  pertinent  details.  Unfortunately  for 
most  specialists,  this  monumental  hook  is  entirely  in 
Japanese;  howevei.  im  I  iitilish  translation  will  soon  be 
avalhible  through  the  National  Science  Foundation  trans- 
lation service. 

Tlie  folln'.v  jni;  workers  lui'-e  nude  exlensive  or  im- 
portant contributions  to  our  knowledge  of  spltccid  bio- 
logy, and  dMir  pertinent  publications  are  listed  in  the 
bibliography:  H.  E.  Evans.  C.  Ferton.  G.  Grandi,  K. 
Iwata,  H.  Janvier.  K.  V  Kronibein,  H.  Maneval,  F.  T. 
Nielsen.  R.  W.  .\kitriiev.s.  (j.  Olberg,  G.  W.  and  E.  G. 
Peckham,  J.  PoweU,  P.  Rau,  K.  Tsuneki,  and  F.  X. 
Williams.  A  mention  should  be  made  also  of  a  few  out- 
standing rnonographs  restiicted  to  a  single  species  or 
genus:  G.  P.  Baerends  (1941 )  on  Ammophila  pubesceia, 
A.  Sterner  (1962)  on  IMs  tOgra,  N.  Thibergen  (1932, 
If  ?5),  Tinbergen  and  Kruyt  (1938)  on  Philanthus  irlan- 
gitlum,  E.  T.  Nielsen  (1945)  on  Betnbix  rustrata,  IC 
Tsuneki  (1958)  on  Hcmhix  iiiponica,  H.  Evans  (1957b) 
on  Bembix,  and  A.  Huber  (1961)  oa  AteUima  arvensb. 
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bii^ic  infurmation  on  distribution  is  given  under  each 
g^niis.  tribe,  and  subfamily.  However,  there  are  some 
patterm  that  warrant  special  mention. 

Certain  genera  have  di^unct  or  uneven  ranges.  Among 

these  are  Odontospliex  with  one  species  in  northwest 
Africa  and  Saudi  Arabia  and  three  in  southern  South 
America:  Cliremnestn  with  Australian  and  Chilean 
speda:  Oc hleniplera  with  many  New  World  species  and 
one  in  eastern  New  Guinea;  Oialybion  with  two  New 
World  ipwiet  and  many  Old  World  {otm%\  Am  is  no  tmm 
with  many  species  in  North  America  and  several  in  the 
Mediterranean  area;  Plenocubis  with  nrany  North  Ameri* 
^an  ruproscntalivcs.  one  on  liic  Iberian  Peninsula,  and  one 
in  southwestern  USSR;  Pisoitopsis  with  three  species  in 
western  temperate  North  America  and  two  in  southern 
South  America: /y()Si»/)(.srai7ra  with  many  forms  in  Africa 
and  Asia  but  only  one  in  western  North  America; ft^/ico 
with  many  species  in  the  New  World  and  two  in  the  Phili* 
pine  hhnd%. Podagrittn  with  South  American.  Ausrra- 
llan,  and  Nigerian  ipccia:  A'vo Jus)  procius,  whuL  n.  well 
distributed  in  the  Ethiopian  Region,  but  has  only  one 
species  ranging  from  Australia  to  Fiji;  JO'Sffu  witli  one 
species  each  in  eastern  United  States  and  die  Cape  region 
of  South  Africa;  and  Parapiagen'a  with  its  species  divided 
between  the  warmer  parts  of  the  Old  World  and  southern 
South  America.  One  tribe,  the  Bembicini,  has  an  un- 
balanced generic  distribution  pattern.  Remhix  is  cosmo- 
politan, but  the  18  other  genera  of  the  tribe  are  restric- 
ted to  the  New  World,  especially  in  South  America. 

Continental  areas  with  high  endemism  at  the  generic 
level  are:  southern  Africa,  Australia,  and  South  America. 
Future  collecting  in  these  areas  should  yield  the  most 
fruilful  results  with  respect  to  clariiication  of  sphecid 
taxonomy.  The  deserts  of  the  southwestern  United 

States  harboi  j  few  oiidi;inic  funns,  mu  Ii  ;r,  Xfriosphex, 
Ammopsen,  and  Xcri)^()rytcs.  Xeric  areas  of  the  Pale- 
arctic  Region,  such  as  North  Africa  and  soutliwestcrn 
USSR,  show  much  endemism  at  both  specific  and  generic 
levels.  Island  endemics  are  found  in  Hawaii  (Nesomimesa 

and  Dieiunnimesa)  and  Madagascar  [Ilnvanyssnn).  Island 
endemism  at  the  specific  level  is  common  in  Psen,  Pison, 
and  IMh,  especially  in  the  East  Indies.  This  area  serves 


as  an  illustration  of  the  evolutionary  route  through  Iso- 
lation from  subspecies  to  species  and  eventual  generic 
distinction.  The  West  Indies  show  the  same  trend  to  a 
lesser  extent. 

.^s  might  be  expected,  there    much  evidence  for 
traffic  between  North  America  and  Asia  via  a  Bering 
Straits  passage.  There  is  less  evidence  for  a  widespread 
exchange  between  North  and  South  America,  the  direc- 
tion .seems  to  have  been  largely  south  to  north.  Lxam- 
ples  are  the  limited  North  American  distribution  of  the 
primarily  South  American  genera  Bothynostethus,  Och- 
leropiera.  Podium,  Eremnophila,  and  Mlerobembex. 

Several  genera,  which  seem  quite  successful  in  North 
America,  have  not  penetrated  beyond  Panama.  Exam- 
ples an  Pseudoplisus.  Podahnfa,  Mmodes,  PMhtnthus, 
and  Eucerceris.  The  large  genus  Anmiophila  is  represen- 
ted in  Nortli  America  by  a  number  of  species  groups, 
but  only  one  of  these  is  found  in  South  America. 

The  Sphecidae  offers  some  evidence  for  a  former  con- 
nection between  Australia  and  western  Soulli  America. 
The  genus  Clitemnestm  is  the  only  taxon  that  is  cur- 
rently restricted  to  Australia  and  Chile,  for  example. 
Other  genera  suggest  such  a  connection,  but  their  cur- 
rent distribution  is  much  broader. 

Man  htt  tpiead  a  few  "tramp"  specie*  to  many  areas. 
SceUp^mm  eamnenterium,  a  native  of  North  America, 

has  been estabUslied  on  many  Pacific  islands  and  lias 

reached  Austnlia  and  Europe.  Early  traders  transported 
Sc^l^aon  fitscum,  a  Madagascan  species,  to  New  Cale- 
donia. Several  Old  World  Trypoxylon  have  been  intro- 
duced into  N'ortli  America,  and  two  North  American 
Species  are  found  in  Japan.  The  Old  World  Pison  argen- 
tatum  has  been  so  widely  distributed  that  its  native  land 
is  in  doubt.  All  of  these  species  are  readily  subject  to 

liaiispoMation  .is  nialuic  hirv.ic  in  iiuid  ncsis  mi  iiun.h- 

inery  and  the  like  or  in  all  sorts  of  crevices  aboard  ship 
offriane. 

Examples  of  individual  species  with  broad  ranges  not 
influenced  by  man  are:  Sphcx  ichneunioiietts  and 
FHonyx  thomae,  northern  United  States  to  Argentina 
and  Chile  ;^Aex  argentatuSt  India  to  Japan  and  Austra- 
lia; aadPrioig^  vkimtus.  South  Africa  to  Tdwan. 


Copyrighted  material 


6  SPHECID  WASPS 

Dryudelia  pinguis  and  Pemphredon  ntontanus  are  exam-  Califomia  fnmi  the  beaches  to  high  elevations  in  the 
pies  of  Holarctic  species.  Most  Holarctic  fonns  are  twifr       mountaiiis.  It  iimes  acion  Nordi  Americi  and  north- 

nesters.  Ammophila  azteca  is  an  example  of  a  species  ward  into  Cuuda  wheie  it  crosses  die  Arctic  Gide. 

with  veiy  broad  ecological  tolerances,  it  is  found  in 
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MORPHOLOGY 


Over  many  years  u  confused  and  duplicative  termino- 
logy has  evolved  to  describe  the  parts  of  the  sphecid 
body.  We  have  adopted  the  most  universal,  most  descrip- 
tive, or  least  ambiguous  names.  In  certain  cases  we  have 
coined  new  tenns  either  because  none  were  available  or 
because  those  already  in  use  were  morphologically  in- 
appropriate. Wc  liave  rcterrcd  to  basic  works  llial  do  not 
deal  specifically  with  the  Sphecidae  for  some  of  our 
names  and,  also,  in  order  to  make  comparisons  of  nomen- 
clatures used  in  other  families.  Among  these  are  Snod- 
grass(19I0,  1935,  1956,  1963).  Michener  (1944,  1965), 
Duncan  ( 1939),  Ross  (1936).  Lanham  (1952),  Daly 
(1964),  Richards  (1956a.  b.  and  1962).  Eickwort  (1%9), 
Stephen.  Bohart  and  Torchio  (1969),  and  Matsuda 
(1971). 

Following  the  lead  of  Michener  (1944)  some  authors 
have  used  the  term  mesosoma  for  the  deBnitlve  thorax 

in  Hymcnoptcra  because  it  contains  the  first  abdominal 
segment  (propudcum).  Under  thi&  system  the  defmitive 
abdomen  is  cidled  tlie  metasoma.  Whfle  this  usage  may 

be  mori'Jitilogically  s<Mind,  \vc  prefer  lo  use  the  more 
cunveniiunal  names,  thorax  and  abdomen.  We  have  fol- 
lowed Snodgrass(1960, 1963)  in  our  use  of  temunich 
as  flagellomere,  tacsoniere,  teritun,  sulcus,  suture,  and 
segment. 

In  the  following  discussion  we  have  tried  to  explain 
our  terminology,  describe  evolutionary  morphological 
trends,  and  indicate  the  variety  uf  peculiar  itnictures  in 
the  finniiy. 

HEAD  (FIG.  1) 

The  sphecid  head  is  not  unusual  from  a  family  stand- 
point. Yet,  it  IS  ordinarily  distinctive  at  the  generic  and 
Speeiflc  levels.  In  fact,  most  species  can  be  identified 
by  a  careful  study  of  the  face.  Among  the  vast  variety 
of  details,  a  few  trends  are  apparent. 

1.  Mouthparts  have  become  greatly  elongated  in  a 
few  generic  groups.  The  lengthening  may  involve  the 
cardo  (as  in  Laphymgogus).  the  prementum,  stipes, 
galea,  palpi,  and  glossa.  or  all  of  these.  In  our  descrip- 
tions mouthpart  length  usually  reters  to  the  relative 
length  of  the  galea  and  glossa.  In  the  Bembidni  the  pre- 
mentum and  stipes  are  not  unusually  developed  but  the 


galea  and  glossa  are  greatly  lengthened.  Even  the  labrum 
is  long  and  acts  as  a  sort  of  basal  sheath.  In  some  cases 
(such  as  Bembix),  the  overall  mouthparts  are  long,  but 
the  palpi  are  short.  In  a  related  genus  (Stictiella)  the 
mouthparts,  including  the  palpi,  are  long.  Strilcing  dif- 
ferences in  length  of  palpi  can  occur  within  a  genus.  The 
relatively  long  mouthparts  of  some  species  of  the  sphe- 
cine  genus  Prionyx  bear  long  maxillary  palpi.  In  parkeri 
the  labial  palpus  is  equally  long.  However,  in  the  closely 
related  thomae  the  labial  palpus  is  quite  short.  Mouth- 
parts, whetiier  long  or  short,  arc  usually  letracted  and 
largely  concealed  behind  the  mandibles.  Exceptions  are 
the  beinbicin  genera  Zvrrvv  and  Steniolid  \n  wliich 
the  tongue  is  normally  extended  and  may  reacli  the 
midcoxae. 

2.  Irrespective  of  mouthpart  length,  there  has  been 
a  tendency  toward  reduction  in  number  of  imlpal  sei;- 
menls.  Tliis  iKcurs  in  somewhat  scattered  fashion  in 
many  of  the  most  highly  specialized  sphecids.  The  stand- 
ard palpal  formula  in  generalized  wasps  is  6-4  (six  maxil- 
lary palpal  segment";  and  four  labial  palpal  segments). 
This  becomes  5-3  in  some  TaciiyWi,  Ln'ntiuspliccium, 
and  some  Crabronini.  Intermediate  combinations,  such 
as  6-3,  6-1  and  5-4  also  occur,  in  the  Reinhlcini  the  most 
extreme  reductions  talvC  place,  culminating  in  Bembix 
with  4-2  vn^ Microbembex  wiih  3-1.  Tlic  labial  palpus 
in  some  Aibio«  is  also  reduced  to  one  segment  in  our 
study  we  have  not  ghren  the  mouthparts  die  attention 
they  deserve,  and  a  thorough  study  of  them  througliout 
the  family  sltould  provide  additional  phylogenetic  infor- 
mation. The  paper  by  Ulrich  (1924)  woidd  probably 
make  an  excellent  background  for  sudiaproject. 

3.  Judging  by  some  of  the  more  primitive  sphecids, 
the  archetype  mandfete  is  leUtivdy  simple  and  probably 
bears  a  subapical  tooth  on  the  inner  margin  (flg.  1).  This 

type  is  widespread  ihroughout  the  family.  Presumably 
in  response  to  prey  relationships,  additional  teeth  may 
be  present  along  the  inner  margin  as  in  Ammophila, 
Atysson,  Mdtirm,  Pemphredon.  In  Crabronini  there  Is 
often  a  basal  spine  or  process.  In  some  Crabronini  the 
mandible  appears  to  be  split  at  the  apex  (Orossocems, 
Moniaeceru),  and  if  the  subapical  tooth  is  invohred,  the 
apex  may  be  tiidentate  (Ectemnius,  Faxita).  A  some- 
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FIG.  1 .  Morphology  of  the  sphecid  head.  A:  front  view  of  head.  B:  posteroventnl  view  of  a  composite  head. 
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what  similar  situation  occurs  in  some  Sphecini  (Isodon- 

of  teeth  at  the  apex  as  in  some  Pemphredonini  {Para- 
crabro).  Tlie  completely  .simple  mandible  appears  to  be 
a  derived  condition  and  is  found  in  parasitic  forms 
(Nyssonini)  and  other  specialized  types,  but  the  relatively 
simple,  scolioid-like  mandible  of  Larra  may  represent  a 
generalized  type. 

One  feature  of  special  concern  is  the  notch  or  step  on 
the  cxtcrnovcntral  surface  of  the  mandible  between  the 
middle  and  the  basal  third.  This  structure,  for  w^hich  no 
function  is  known,  occurs  in  many  places  in  the  Larrinae 
and  Crabroninuc,  and  in  a  few  related  forms  such  as 
Laphyragogus  and  Xenosp/iex.  However,  it  is  not  found 
elsewhere  in  the  family. 

4.  The  sphecid  head  is  normally  orlhognathus,  that 
is,  oriented  dorsoventrally,  but  in  a  few  of  the  more 
specialized  pemphredonines  (Ammoplanina)  and  in  some 
ampulicines  and  sceliphronins  it  is  prognathus,  directed 
forward,  so  that  its  long  axis  is  nearly  parallel  with  that 
of  the  rest  of  the  body. 

5.  The  occipital  carina  is  generally  distinct  and  when 
complete  reaches  the  hypostomal  carina  or  ends  posteri- 
or (o  it  at  the  midventral  line.  In  many  cases  it  is  evanes- 
cent below.  In  some  it  is  trenchant  below  or  produced 
into  a  process.  Exceptionally,  in  some  ampulicines  as 
well  as  in  Spilomena  and  related  pemphredonines  it  may 
be  completely  absent.  In  Laphyragogus  the  carina  has 
an  angular  outline  dorsad,  and  in  Pae  it  bears  dorsola- 
teral expansions. 

6.  The  hypostoma,  in  addition  to  bearing  occasional 
processes  (EremnophUa,  Dienomimeaa).  may  be  ex- 
tended forward  to  (he  clypeus.  thus  completing  the 
sclerotization  of  the  mandibular  socket.  This  paraman- 
dibular  process  must  be  considered  an  advancement, 
which  in  some  way  strengthens  (he  head  or  increases  the 
efficiency  of  the  mandible.  It  is  not  present  in  genera- 
lized aculeate  wasps  such  as  Scotia.  Among  sphccids 

the  paramandibular  process  occurs  sporadically  in  many 
of  the  subfamilies  but  is  practically  universal  in  the 
Philanthinae  and  Sphecinae.  On  the  other  hand  it  is 
absent  in  the  Nyssoninae,  Xenosphecinae,  Laphyrago- 
g^nae,  Entomosericinac,  and  Astatinac.  In  the  Larrinae 
closed  sockets  are  found  only  in  Auchenophonis  and 
Parapiageiia.  Ampulex  is  the  only  ampulicine  with 
closed  sockets.  In  the  Pemphredoninae  the  sockets  are 
open  in  all  Psenini  althougl)  often  narrowly  so.  The 
sockets  appear  to  be  closed  in  all  Pemphredonini.  They 
are  open  in  the  crabronine  tribe  Oxybelini  and  also  in 
the  more  generalized  Crabronini  [Encopogmthus,  En- 
tomocrahro.  Anacrabro). 

7.  Primitively  the  sphecid  head  is  broad,  that  is,  the 
eyes  arc  widely  separated  and  the  inner  orbits  are 
essentially  parallel  {CMorion).  Narrowing  of  the  frons 
and  a  marked  convergence  of  the  orbits  above  or  below 
has  taken  place  in  many  sphecids,  and  while  the  trends 
are  no(  all  in  one  direction  within  a  subfamily,  they 
mus(  have  considerable  evolutionary  significance.  Exam- 
ples of  extreme  convergence  above  are  the  holoptic 


males  of  some  Astatinae, /*ai!ams  and  Prosopigasrra:  but 

even  in  M\b  fli?  mmimt  may  ^?  iiisfh?^  in  5??!! 

diverse  genera  as  Tachysphex,  fleliocausus,  and  PscuUo- 
saylia.  Conversely,  in  a  great  many  genera  (he  inner  eye 
margins  converge  below.  When  this  results  from  a  broad- 
ening of  the  lower  part  of  the  eyes,  the  facets  in  this 
area  become  enlarged.  Extreme  examples  are  found  in 
many  Crabronini,  such  Gorytini  as  Pseudoplisus,  and 
the  larrine  genera,  Scapheittes  and  Boifiynostelhus.  The 
inner  margins  may  also  be  notched  (Trypoxylonini, 
Philanthini),  incurved,  outcurved,  or  sinuate. 

The  presence  of  extensive  hair  on  the  eyes  is  a  speci- 
alization found  in  a  few  genera  of  Miscophini,  Crab- 
ronini, Trypoxylonini,  Gorytini,  and  Bembicini.  Notable 
genera  in  wliich  at  least  some  species  are  concerned  are 
Nitela,  Mormecera,  Huavea,  Eniomognarhus,  Pisoit, 
Megisionmum.  and  Trkhosiiciia.  Tlic  use  of  hair  on 
the  eyes  as  a  diagnostic  tool  must  be  weighed  carefully, 
however,  since  it  can  be  detected  on  the  eyes  of  most 
sphecids  under  the  right  liglit  and  magnillcalion. 

8.  Tlie  ocelli  are  characteristically  reduced  in  some 
genera  or  tribes,  In  the  Larrini  the  hindocelli  are  repre- 
sented only  by  oval  to  comma-shaped  scars.  In  Odonto- 
sphex  the  hindocelli  are  nearly  indistinguishable.  All 
ocelli  are  somewhat  deformed  in  Palarus,  Kohlia,  and 
Heliocausus.  In  Bembicini  the  ocelli  are  greatly  reduced 
or  absent,  sometimes  leavi:ig  a  shiny  scar.  A  feature 
found  in  Psenini  and  associated  with  the  ocelli  is  the 
postocellar  line,  which  connects  the  posterior  margins 
of  the  hindocelli  by  a  transverse  groove.  It  occurs  in 
Pseneo  and  related  genera.  This  seems  to  be  the  same 
groove  that  is  present  in  Scolia  and  Ilolopyga 
(Chrysididae). 

9.  The  antenna  consists  of  three  true  morphological 
segments;  the  scape  that  articulates  witli  the  antennal 
socket,  the  pedicel,  and  the  terminal  flagellum.  The  last 
is  subdivided  in(a  segment-like  units  called  flagello- 
meres.  Typically,  there  are  10  flagellomeres  in  the  fe- 
male and  1 1  in  (he  male;  but  in  some  genera  two  flagel- 
lomeres in  the  male  are  indistinguishably  fused  so  that 
only  10  flagellomeres  are  discernable  (Ecremnius,  Les- 
hca,  Scricophums,  and  some  Solierella  and  Trypoxylon. 
for  example).  The  female  flagellum  is  rarely  modified, 
but  there  are  a  variety  of  structures  and  deformities  in 
(he  male.  Presumably,  these  modifications  of  the  male 
flagellum  are  sensory  in  function,  and  usually  (hey  are 
quite  helpful  in  species  discrimination.  For  example, 
flat  or  curved  plate-like  areas,  here  termed  placoid^,  oc- 
cur in  varying  numbers  in  species  of  Sphex,  hodontia, 
Prionyx,  Larra,  and  Liris.  Linear  weUs  called  (yh  occur 
on  the  flagellum  in  males  of  Passaloecus,  Psenulus,  and 
Astala.  among  others.  Sometimes  a  single  row  of  setae 
is  found  along  the  lengtli  of  the  venter  of  the  flagellum. 
as  in  some  Hcliocausus  and  some  crabronines.  The 

last  flagellomere  is  often  distinctively  modified,  as  in  the 
AJyssonini.  A  great  variety  of  other  types  of  swellings, 
projections,  and  deformities  are  found  on  the  male 
flagellum  througliout  the  family  and  especially  in  the 
Crabroninae.  The  twisted  and  deformed  antenna  of 
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Dtnetus  is  noteworthy.  The  antenna  is  filiform  in  most 

sphccids,  but  ihe  nagc!luiiicn.'b  iometiiiics  LrLidually 
thicken  towards  the  apex  forming  a  club.  Occasionally 
the  antenna  is  almost  capitate  {Tanyoprymmts, 
Animatomus), 

The  scape  is  short  and  stout  in  primitive  groups,  but 
it  becomes  long  and  slender  hi  more  advanced  forms 
such  as  the  Crabroninae.  which  have  a  geniculate  anten- 
na. The  pedicel  wmelimes  oifers  valuable  ta.\onomic 
characters,  but  in  general  it  is  a  simple,  short  segment.  It 
has  been  common  practice,  especially  among  European 
workers  such  as  Kohl  and  Beaumont,  to  regard  the  pedi- 
cel as  the  first  "segment"  of  the  flagellum.  This  only 
leads  to  confusion  when  counting  the  flagellomeres  in 
reference  to  some  comparative  character,  and  furthe^ 
more,  it  is  morphologically  incorrect. 

Tlie  head  has  many  other  structural  modifications 
that  do  not  seem  to  illustrate  trends  hut  are  peculiar 
enougli  to  deserve  mention.  Tlie  from  may  have  a  partial 
or  complete  frontal  carina  or  groove  from  the  midocel- 
lus  to  the  interantennal  area.  When  carinate,  it  may  be 
developed  into  a  median  tubercle,  an  interantennal  pro- 
cess, or  lead  to  a  transverse  carina  below  the  antennal 
sockets  (some  Pcmphredoninae).  In  Trypoxylonini  and 
Nyssonini  the  frontal  carina  may  bifurcate  above.  Other 
modifications  of  the  frons  are  a  more  or  less  pro> 
nounced  scapal  basin  tluil  is  sometimes  sharply  mar- 
gined above  and  laterally  (Foxiia),  a  median  swelling  as 
hi  Prosopigastra  or  lateral  swellings  as  in  Liris  and 
Larropsis.  a  raised  U-shapcd  pl  it.^  that  overlaps  the  an- 
tennal sockets  as  in  Dt>liciiunis  and  some  Tfypoxylon, 
and  oibital  foveae  somewhat  similar  to  those  of  Ctdle- 
tidae  and  Andrenidae,  which  are  present  bi  many 
Crabronini. 

The  vertex  may  be  greatly  raised  as  in  Ammoplanus, 
or  it  may  bear  knobs  or  other  projections  as  in  some 
Belomicrus.  Theclypcus  is  particularly  userul  as  a  spe- 
cies character,  but  overall  shape  and  dentition  of  the 
free  margin  may  be  of  generic  or  tribal  value.  In  nearly 
all  of  the  Crabronini  the  clypeus  is  unusually  transverse 
and  is  used  as  a  tribal  recognition  character.  The  labrum 
is  often  concealed  beneath  the  clypeus.  but  when  ex- 
posed it  may  offer  unusual  features  of  generic  rank  (Pem- 
phredonini,  Sphecini,  Larrini,  Bembicini).  The  malar 
qpace  is  usually  nther  short  in  Sphecidae,  but  bi  a  few 
cases,  where  the  eyes  liave  shorloncd,  Ihe  space  is  con- 
siderably lengthened  {■^i<mc  Microstiginus.  some  Misco- 
phini).  The  gena  s >  nu  n mes  has  ventral  prongs  which 
nmy  be  associated  with  the  occipital  carina  {Gastmseri- 
cus.  SotiereSa). 

In  species  that  ne.st  in  sand  a  psammophore  or  "sand 
basket"  is  sometimes  developed  in  females,  and  used  to 
carry  sand  out  of  the  nest.  Ilie  psammophore  consists 
mainly  of  lung  curving  bristles  (  ammochaetac)  from  the 
genal  area  and  the  inferior  margin  of  the  mandible.  These 
are  used  in  conjunction  with  the  foreleg  psammophore. 
Examples  are  Ammopsen  (Pemphredonini),  Ae&^mjcrotdes 
(Oxybelini),  and  various  Sphecini. 

Position  of  the  antennal  socicets  in  relation  to  the 


clypeus  would  seem  to  have  special  taxonomic  hnport- 

ance.  Certainly  in  many  more  generalized  spheclds,  such 
as  Ampulicinae,  Astatinac,  and  Larrini,  the  sockets  aie 
contiguous  with  the  clyp^  margbi  or  nearly  so.  Simflar 
situations  are  found  in  many  Ny^soninae  and  Pemphre- 
donini.  Il  could  be  argued  that  removal  of  the  sockets 
by  a  socket  diameter  or  more  from  the  clypeus  is  a  spe- 
cialization, us  in  such  advanced  groups  as  Philanthinac. 
many  Gory  tmi,  Xenosphecinae,  Laphyrogogus,  etc.  How- 
ever, there  are  so  many  exceptions  and  contradictions 
that  it  is  unwise  to  draw  sweeping  conclusions  on  evo- 
lutionary trends.  For  example,  the  sockets  are  relatively 
hi^  in  Tcinlircihi  ( Tenth redinidae),  low  in  Scolia  (Scol- 
iidae),  moderately  high  in  many  Sphecini,  high  in  Pseni- 
ni,  low  hi  many  Bembicini.  Finally,  in  the  specialized 
gcnu%  Ammoplanopx  (Pemphredonini)  the  sockets  may 
be  low  in  some  species  (as  in  other  members  of  the  tribe) 
but  h^  in  otfieis. 

THORAX  (FIGS.  2A,  29, 45,  94, 99 A.  1 12,  158) 

The  most  numerous  and  significant  structural  modifica- 
tions are  found  on  the  thoi^ix  uud  associated  propodeum. 
At  least  some  of  these  are  connected  with  flight,  nest 
construction,  prey  seizure  and  carriage,  and  copulation. 

To  fully  appreciate  the  evolutionary  implications  it  is 
well  to  start  wuh  a  generalized  or  archetype  sphecid 
thorax  (fig.  2).  Its  main  features,  most  of  which  are 
found  in  the  tribe  Sphecini,  are  given  below: 

1.  Overall  form  elongated  with  the  dorsal  components 
distinct  and  not  closely  fitted  to  one  another  (as  exam- 
ples, Ampulicinae,  most  Sphecinae,  Z,j/ro(/a,  Imtb,  and 
Alyssonini). 

2.  Scutum  with  complete  notauli  (for  example,  many 
Ampuhcinae,  some  Pemphredonini,  Entomosericus). 

3.  Mesopleuron  with  only  two  sulci:  the  epistemal 

sulcus,  which  is  complete  ventrad  to  the  anterior  meso- 
pleural  margin,  and  the  scrobal  sulcus,  whidi  joins  the 
episici  ih  ii.iis  at  approximately  8  r^t  angie(for  ex- 
ample, most  Sphecime.  most  Miacophini  and  Larrini, 
Astatinae,  and  PhilanthinO- 

4.  The  n:Clapk'ural  sulcus  or  line  extends  dorsad 
frmn  the  hindcoxal  cavity  through  liie  upper  metapleural 
pit  to  the  metanotum.  so  that  the  metapleuron  is  differ- 
entiated completely  from  the  propodeum.  and  thepleur- 
on  is  divided  by  the  trammetapleural  line  into  upper  and 
lower  areas  as,  for  example,  in  most  Ammophilini. 

5.  Wings  are  long  (fig.  5):  forewing  with  three  sub- 
marginal  cells,  the  first  partly  divided  by  a  remnant  of 
the  first  radial  crossvein  OO  (for  example,  Aphelotoma, 
Uniplectron.  and  Austrngoryte^):  marginal  cell  long, 
apex  acute  (lor  example,  many  Pcmphredoninae);  two 
discoidal  cells  in  addition  to  the  subdiscoidal  cell;  hind- 
wing  with  median  and  submedian  cells  large;  jugal  lobe 
constituting  most  of  the  anal  area  (Sphecinae.  Larrini, 
Astatini,  and  Laphyragoginao)  .md  retaining  a  remnant 
of  A^  (Sphecinae,  some  larrini,  and  Laphyragoginac); 
casta  and  a  remnant  of  subcosta  present  fat  hindwfaig 
(some  Astatini  and  some  Dolichurini). 
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FIG.  2.  Morphology  of  the  generalized  sphecid  thorax,  Ammophita  (AmmophUini).  A,  dorsal;  B,  lateral 
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6.  Legs  are  short,  stout,  and  relatively  simple:  mid- 
tibia  with  two  apical  spurs  (Ampulicinae,  Sphecinae, 
Astatinae,  Xenosphecinae,  and  about  two-thirds  of  the 
Nyssoninae);  tarsus  with  five  tarsomeres;  taisomeres 
with  plantulae  (some  or  all  genera  of  Dolichurini, 
Sceliphronini.  Animophilini.  Trypoxylonini,  Pemphre- 
doninae,  Scapheutini,  Nyssonini,  Coiyttni,  Philanthini, 
Rinidoscoliini,  AphQantfiopsini);  claws  simple. 

From  the  basic  thoracic  pattern  -Mitlined  above,  sphe- 
ciiis  have  evolved  many  diverse  spcculi.  aiions.  There 
has  been  an  obvious  trend  toward  shurtcruih:  and  closer 
fitting  of  the  thoracic  components.  The  end  result  is  a 
compact,  streamlined,  nearl.\  spheifcd  stiuctuie,  which 
is  characterized  by  the  lus^  of  most  sulci  and  other 
coarse  sculpture.  This  is  best  exemplified  by  the  Bern- 
bicini.  Simpliflcation  of  the  thorax  b  only  one  of  the 
ways  in  which  it  has  become  S]>eciali7ed.  The  numerous 
carinac  and  sulci  found  on  the  thorax  of  many  Gorytini 
and  Crabronini  must  be  considered  as  specializations 
also,  althoiigli  their  siL'iiificance  is  largely  unknown.  Like- 
wise, the  unusual  lengthening  of  the  thorax,  as  in  some 
sceliphn^nins.  is  obviously  a  specialization  that  probably 
htt  to  do  with  their  nesting  and  prey  suiching  behavior. 
Some  wasps,  such  as  Penepodban  cotnplamitum  and  a 
few  of  the  Australian  Tuchysphe.x ,  are  strongly  flattened 
dursovcntrally,  an  adaptation  to  help  in  locating  cock- 
roaches in  ti^t  situations.  Wing  tendencies  have  been  a 

reduction  in  wing  length,  loss  (if  veins,  and  constriction 
or  loss  of  the  jugal  lobe  (Miscophini,  t'cmpliredonini, 
Crabronini,  for  example).  Reduction  of  venation  is  prev- 
alent  among  smaller  wasps,  and  apparently  there  is  a 
direct  relationship  between  body  sb;e  and  extent  of  ven- 
ation (for  example,  Ammoplanina).  Leg  specializations 
include  a  variety  of  modifications  in  males  correlated 
with  copulation,  and  in  females  with  nest  construction 
and  prey  carriage.  Also,  in  higlu-r  f<unis,  the  inner  or 
both  midlibial  spurs  arc  reduced  or  absent  (^Lurrtnae, 
Pemphwdoninae,  Bembecini).  Plantulae  are  usually  absent 
in  the  more  specialized  members  of  subfamilies  and 
tribes. 

Pfothorax 

The  components  of  the  prothorax  are  the  notum  and 

proplcurnn.  The  notum  has  a  posterior  collar  and  lateral 
lobes.  Ihe  collar  in  its  two  extremes  may  be  long  and 
distinctly  sepaiated  fioni  the  scutum  {Triganopsis,  Am- 
pulex,  Alyssonini)  or  thin  and  closely  appressed  to  the 
scutum  (most  Larrini,  Stizini).  A  transverse  carina  (occa- 

si<inally  many)  or  sulcus  may  be  found  on  the  collar, 
and  the  humeral  angles  may  be  sharp  (some  Nileia,  Nys- 
sonini, and  Crabronini),  or  the  collar  may  be  tuberculate 
(Ampulicinae  and  Pencpthihim).  In  all  sphccids  the 
posterior  margin  of  the  collar  is  essentially  a  straiglu  line. 
This  characteristic  is  one  of  the  basic  traits  that  separate 
the  Sphecidae  from  other  aculeate  waspa.  The  pronotal 
lobes  ('  pronotal  or  humeral  **tubercles"  or  lateral  lobes 

of  some  authors )  aic  protective  shields  covcriii!;  the 
mesothoracic  spiracles.  Their  presence  is  a  prominent 
character  of  the  Sphecidae.  Matsuda  (1971)  used  the 


term  spiracular  lobes  for  these  structures,  and  while  his 
term  is  perhaps  more  accurate,  we  prefer  to  retain  the 
more  commonly  used  name  pronotal  lobe.  The  lobe  is  in 
contact  with  the  edge  of  the  tegula  or  nearly  so  in  a  few 
sphecids  (some  Astatinae,  Pemphiedonini  and  Ampuli- 
cinae.  Ilnk  orhopiAm),  but  usually  the  two  are  wdl 
separated. 

The  propleuron  is  ordinarily  simple  but  it  may  bear  a 

variety  of  tubercles,  prongs,  or  carinae  (Gasnoserk  its, 
Trachypus,  To'poxyhn).  Matsuda  (1971 J  used  the  term 
oervicopieuron  for  this  plate  because  it  apparently  con- 
tains the  cervical  sderite. 

Scutum  ff^  2A) 

Three  pairs  of  longitudinal  grooves  or  lilies  ate  found  on 
the  scutum.  The  most  median  pair  arises  anteriorly  and 

forms  the  admedian  lines  (antcroadinedian  lines  of  Daly, 
1964, 1965).  They  are  often  short  and  inconspicuous 
but  may  form  a  sbig}e  line  (Nyssonini)  or  define  a  medi- 
an welt  (some  Bembicini  and  wmc  Ammophila).  Outside 
these  lines  are  the  notauli  which  may  extend  the  entire 
length  of  the  scutum  in  more  genendized  forms  (most 
Ampuiicini,  some  Polemistus,  etc.),  but  most  often  they 
are  evanescent  or  short.  The  outermost  lines  are  the 
paiapaidal  lines  which  arise  posteriorly  and  co.rrespond 
to  the  mesopleural  signa  (Daly,  1964, 1965).  I'hey  seem 
to  have  little  taxonomlc  value.  The  paper  of  TuUodi 
(1929)  should  be  consulted  for  fiirther  dlscuasiainof  the 
notauli  and  parapsidal  lines. 

The  lateral  margm  of  the  scutum  is  usually  simple  or 
SQunewhat  leflexed.  However,  it  prefects  over  the  tegn- 
lae  to  some  extent  in  ftyssoninae,  and  all  miiBtipt  the 
most  primitive  genera  of  that  subfamily  have  acuuiaoi 
line  running  obliquely  bacliward  and  mesad  firaoi  the 
margin  near  the  rear  of  the  tegula.  This  obUque  carina 
ddiroits  a  small  posterolateral  area,  whldi  may  be 
declivous. 

Other  scutal  peculiarities  are  a  transverse  anterior  car- 
bia  fai  toiM  Polemistus,  the  projection  of  the  scutum  over 
the  pronotum  as  inPldvaro,  and  posterior,  raised  lobes 
that  project  over  the  scutellum  in  Holeothopakm. 

Scuidhini 

The  scutellum  is  a  relatively  unmodified  posterior  scier- 
Ite  of  the  mesonotum.  In  many  genera  there  is  a  trans- 
verse, often  pitted,  anterior  groove.  In  a  few  cases  the 
scutellum  is  longitudinally  ridged  (Austrvgorytes.  Oxy- 
beha,  and  KSMAnmtophila).  In  Zanysson  there  are 
small  winglike  projections,  and  in  females  of  most  Slizus 
there  is  a  posteromedian  pubescent  depression.  In  Tn- 
ngma  the  scuteUum  may  be  conicaUy  elevated. 

Metanotum 

Tills  transverse  sderite  is  often  erroneously  called  the 
postscutellum.  Michener  (1944)  and  Matsuda  (1971 ) 
used  the  more  appropriate  term,  metanotum.  It  is  some- 
times bilobed,  trilobed,  or  serrate.  In  Oxybelus  and  rela- 
ted genera  it  bears  strilung  wing-like  expansions  or 
squamae. 
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Mesopleuron 

A  complex  system  of  secondaiy  sulci  and  carinae  has 

evolved  on  this  sclerifc  in  the  Sphecidae.  There  is  a  dear 
pattern  in  the  family,  however,  and  it  is  usually  possible 
to  homdo^  the  features  found  in  different  groups. 
Tracing  the  development  of  grooves  and  carinae  is  sim- 
plified by  the  presence  of  certain  landmarks,  which  arc 
found  also  in  Scoliidae,  Vespidae,  Pbmpilidae.  and  in  the 
bees.  T)iose  iii;uking  points  are  the  scrobe.  subalar  fossa, 
signuni,  diid  the  proiioial  lobe  (tig.  2B).  A  peculiarity  in 
Hymcnoptcra  is  the  apparent  extension  of  the  mesothor- 
acic  plcuron  to  the  midventral  line  and  absence  of  a 
definable  sternum.  Tiierc  have  been  two  schools  of 
tliLiuylit  on  this  question;  whichever  explanation  is  fol- 
lowed, the  nomenclature  of  the  parts  is  affected.  Snod- 
grass  (1910)  and  Richards  (19S6a)  have  suggested  that 
the  ventral  region  contains  visible  sternal  elements.  The 
other  view,  espoused  by  Michener  (1944j  and  derived 
from  various  papers  of  Gordon  Ferris,  is  that  the  ster- 
num has  infolded  and  is  not  visible  externally.  The  recent 
viewpoint  of  Maisuda  (1971)  is  Uiat  part  of  the  sternum 
is  visible  but  not  differentiated.  He  used  the  term  pleuro> 
sternum  for  the  ventral  region  of  the  mcsothorax.  For 
taxononiic  purjiuses  it  sccnis  most  practical  to  use  the 
term  mesopleuron  for  the  entire  mesothoracic  pleunm, 
even  though  Matsuda  has  shown  that  the  defmitive 
mesopleuron  consists  almost  entirely  of  the  episternum. 
The  veii!r,il  ;!rea  can  be  called  the  pleurosternum  (or 
more  piopeiiy,  mesopleurosternum)  following  Matsuda, 
or  it  can  be  <^ed  the  ventral  mesopleural  area  or  ven- 
tral  surface  of  the  mesopleuron. 

A  dis'erse  terminologj'  for  pleural  grooves  and  plates 
has  accumulated  over  the  years.  Michener  (1944)  gave 
a  thorough  treatment  of  pleural  morpholog>'  in  bees,  and 
we  have  used  his  terms  with  some  modification.  Addi- 
tional terms  and  their  sources  are:  omaulus  (Pate, 
1936a),  stemaulus  (Viereck,  1916),  prepectus  (Snod- 
grass,  1910),  hyperstemaulus  (l>ate,  1940a),  acetabular 
carina  (Richards.  1956a),  basalar  area  (Richards.  1972a), 
and  verticaulus  (Court  and  Boliart,  1966).  Newly  coined 
terms  are  subalar  line  or  carina,  basalar  lobe,  omaulal 
area,  subomaulus,  subomaulal  area,  ntesopleuraulus, 
postspiracular  carina,  and  pustspiracular  area. 

The  following  list  of  some  of  the  mesopleural  terms 
that  we  employed  includes  the  most  significant  syno- 
nyms. These  were  compiled  from  sphecid  literature  as 
well  as  from  papers  dealing  with  related  families. 

1 .  Episteraal  sulcus  (flgt.  2  B,  3  A) 

anterior  oblique  suture  (Rii^aids,  19S6a,  b) 

cpiL'iiemiul  sulcus  or  suture  (LeclerOq,  I9S4|, 

19S7e;  Richards,  19S6a.b) 
mesopleural  sulcus  On  psrt,  Duncan,  1939) 

oblique  t'rnnve  (Evans,  1966a) 
pre-cpisicnial  suture  (Michener,  1944> 
prepectal  suiure  (in  pari,  Roliwer,  I'Mri) 
vertical  median  suture,  a  b-c,  and  median 
epistemal  groove  ( Bequaert,  1918,  p.  254) 

2.  Hypoepimeral  area  (fig.  2  B) 

epimeron  (Kohl,  1896;  Arnold.  1922) 


mesepimeron  (Duncan,  1939) 
mesepimcrum  (Bequaert,  1918, p.  254) 
first  rectangle  (Menke,  1964a) 

3.  Midventral  line 

discrimen  (Michener,  1944) 
median  sternal  groove  or  mesolcus  (Richards, 
19S6a) 

4.  Omaulus  (figs.  3,4,45,  112.  l?ft) 

epicnemial  ridge  or  carina  (Kotil,  1896; 

Beaumont,  1964b',  Evans.  1966a) 
precoxal  suture  (in  part,  Richards,  19S6a,  b) 
prepectal  suture  (in  part,  Rohwer,  1916) 
prepectal  carina  (Leclercq,  l9S7e) 

5.  Postspiracular  area 

postspiracular  sclerite  (Michener,  1944; 
Richards,  19S6a) 

6.  Postspiracular  carina  (figs.  2  B,  3  A,  45) 

precoxal  suture  (in  part,  Richards,  1950a,  b) 

7.  Precoxal  lobe  (figs.  2  B,  94  A) 

katepistemum  (Michener,  1944) 
mesostemal  lobe  (Richards,  1956b) 
trochantin  (Richards,  19S6a, b) 

8.  Precoxal  sulcus  (figs.  2  B,  45) 

precoxal  sutuie  (Ledercq,  19S7e) 
trochantinal  suture  (Richards.  1956a,  b) 

9.  Preomauial  area  (fig.  1 12) 

anterior  face  of  mesepistemum  (Michener, 
1944) 

epicnemium  (Arnold,  1922;  Pate,  various 

papers:  Evans,  1966a) 
prepectus  (Lcclercq,  1957e) 

10.  Ptepectus  (figs.  2  B,  1 12) 

anterior  plate  of  mesepistemum  (Richards, 
1956a) 

upper  plate  of  mesepistemum  (Bequaert, 

I9I.S.  p.  254) 
epicnemium  (  Ricluirds,  iy56a,  b:  Lcclercq, 
I957e) 

episternum  ( Haiidlits.-h,  1887;  .Arnold,  1922) 
pie-episternal  area  (Michener,  1944) 
pre-epislcriuim  (Eickwort,  1969) 

1 1 .  Scrobal  sulcus  (fig.  45) 

epimeral  suture  (in  part,  Beaumont,  1964b) 
cpisieinaulus  ( Vieieck.  1916) 
mesopleural  sulcus  (in  part,  Duncan,  1939) 
(deural  suture  (in  part,  GiUaspy,  1964) 
scrobal  uroove  (in  part.  Fwnis,  I')66;i) 
b-d  section  of  "mesopleural  suture  "  (Be- 
quaert, 1918, p.  254) 

12.  Scrobc(ngs.  2B,  112) 

epistemal  scrobe  (Michener,  1944;  Richards, 

1956b) 

mesopleural  pit  (Pate,  various  papers) 
mesopleural  stigma  (Leclercq,  l9S4a) 

13.  Signum  (fig.  2  B) 

precoxal  suture  (in  part,  Richards,  1956b) 
sternopleural  suture  (Bequaert,  1918,  p.  254) 

14.  Sternaulus  (fig.  1 S8) 

precoxal  cathu  Oi  ridge  (in  part,  Leclercq, 


Copyrighted  niaterial 


J4  SPHECID  WASPS 


19S4a;  Evans,  1966a) 
precoxal  suture  (in  part.  Richards,  19S6a, 

b) 

prepccLal  ur  epicnemial  suture,  f-g  (Ikquaert, 
1918,  p.  254) 

IS.    Verticaulustfig  123) 

precoxal  carina  (Leclercq,  1954a) 

Tlie  general  mesopleural  pattern  is  outlined  below. 
Further  explanation  can  be  obtained  from  the  glo!tfar>' 
and  by  consulting  the  figures  and  discussions  under  each 
subfamily,  tribe,  and  genus. 

Tlie  episternal  sulcus  is  sliort  in  many  spiiecids,  fad- 
ing below  its  juncture  with  the  scrobal  sulcus,  when  the 
latter  is  present.  In  some  groups  it  is  entirely  absent 
(tig.  4).  Usually  the  length  of  the  sulcus  is  a  generic  char- 
acteristic, but  occasionally,  as  in  Ammophila.  it  varies 
from  long  to  very  short.  In  the  more  primitive  groups 
the  episternal  sulcus  usually  lies  just  behind  the  po&tspir- 
acuUr  carina  (fig.  2  B,  e.g.,  Sphccinac,  Pcmphredoninae). 
In  more  advanced  genera  the  sulcus  is  widely  separated 
from  the  carina  (figs.  71  D,  1 1 2,  e.g.,  Tachytes,  Trypox- 
ylcn.  Crabrunini  I.  In  a  few  instances  the  shortened 
episternal  sulcus  is  continuous  witli  the  scrobal  sulcus, 
and  the  resultant  epistemal-scrobal  sulcus  arches  from 
the  subalar  fossa  to  the  mesopleural  suture  (e.g..  Bembi- 
cini,  some  Gorytini,  fig.  3  B).  When  an  omaulus  is  pre- 
sent and  the  episternal  sulcus  is  long,  the  latter  extends 
acfoas  the  preomaulal  area,  in  the  nyssonine  genus  Och- 
teroptem  the  episternal  sulcus  curves  forward  around  the 
pronotal  lobe  and  crosses  the  omaulus  near  the  latter's 
base,  rather  than  extending  ventrad  in  the  usual  fashion. 

In  many  sphecids  the  anteroventral  part  of  the  meso- 

pleuron  ;s  inflected,  being  sot  off  by  an  oblique  angula- 
tion. 11  tlio  anguiation  is  sliarp-cdged  or  carinit'orm,  it  is 
termed  an  omaulus  (figs.  3, 4).  When  an  omaulus  is  pre- 
sent the  faiflecied  region  in  front  of  it  is  called  the  pie- 
omaula)  area.  However,  because  this  area  usually  has  a 
finer  sculpture,  it  can  often  be  identified  as  theptCO- 
maulal  area  even  though  no  omaulus  is  present. 

The  omaulus  is  reduced  or  lost  in  many  specialized 
forms.  .Sometimes  that  part  of  the  omaulus.  between  its 
origin  beneath  the  pronotal  lobe  and  its  juncture  with 
the  lower  end  of  the  postspiracular  carina,  ii  abanu  or 
evanescent.  In  this  case  the  omaulus  forms  a  contiDuum 
with  the  postspiracular  carina  (common  in  some  Gory- 
tini). The  omaulus  is  often  joined  beU>w  by  either  or 
both  the  sternaulus  and  acetabular  carina. 

Differenthithig  between  the  cariniform  omaulus  and 
the  episternal  sulcus  is  often  difficult  or  impossible  in 
some  Pemphredoiiinac;  especially  in  the  Pemphredonini, 
for  three  reasons.  First,  the  pleuron  is  often  areolate  or 
otherwise  coarsely  sculptured,  and  the  episternal  sulcus 
is  thus  obscured.  Some  Passaloccus  exemplify  this  con- 
dition. A  few  Pmaloecus  such  as  gncUis  have  both  an 
omaulus  and  an  episternal  sulcus,  but  most  have  only 
an  episternal  sulcus,  and  often  it  is  a  broadly  areolate 
groove.  In  this  case  its  latlier  sharp  anterior  edge  may 
be  misconstrued  as  an  omaulus.  Secondly,  the  episternal 
sulcus  is  far  forward  in  a  few  genera,  and  thus  is  can 


be  mistalcen  for  the  omaulus;  but  when  present  the  lat- 
ter is  neatly  always  represented  by  an  anterior  carina  as 

well  :is  a  sulcus.  An  example  is  found  in  Pempliredon 
and  especially  Diodontus.  Here  tlie  episternal  sulcus 
appears  to  be  absent  between  the  subalar  fossa  and  the 
scrobal  sulci !'<  but  present  beyond,  and  its  forward 
position  niarvcs  ii  appear  to  be  the  omaulus.  Sptlomem 
and  Xysma  are  particularly  difficult  cases.  Here  a  ver- 
tical sulcus  originates  just  beneath  the  apex  of  the  pro- 
notal lobe  and  this  position  makes  U  extremely  difTI- 
cult  to  decide  whetlv.T  it  represents  a  displaced,  weak 
omaulus,  or  a  displaced  episternal  sulcus.  It  does  not 
originate  in  the  subalar  fossa  nor  does  it  originate  from 
the  lower  base  of  the  pronotal  lobe.  Because  it  is  basical- 
ly a  sulcus,  we  have  arbitrarily  called  it  tlie  episternal 
sulcus.  Another  aspect  of  this  particular  case  is  the  fact 
that  the  pronotal  lobe  touches  the  teguhi.  or  tlie  two 
are  very  narrowly  separated.  Apparently  the  anterior 
part  of  the  mesothorax  has  become  shortened  in  Sjpilo- 
mem,  and  its  closest  relatives,  and  as  a  consequence  the 
episternal  sulcus  is  not  in  its  normal  position  with  re- 
sped  to  the  pronotal  lobe.  A  third  problem  occurs  in 
the  Psenini,  especially  in  genera  such  mDeinomimesa 
and  Nesomimesa.  where  the  episternal  sulcus  so  closely 
parallels  the  omaulus  that  the  two  are  essentially  in- 
separable. The  same  is  true  in  Pantcrabro  of  the  Pem- 
phredonini. 

The  sternaulus  is  an  esscnliallv  hori.'ontal  carina 
that  runs  along  the  lower  laicral  -.uiiace  ol  the  mcso- 
plcuron.  It  is  located  dorsad  >i  ^ .  subpleural  signum. 
When  both  an  omaulus  and  sternaulus  are  present  they 
usually  form  a  continuous  structure,  and  one  must 
arbitrarily  separate  the  two  at  the  point  where  the  ob- 
liquely vertical  omaulus  bends  to  a  horizontal  plane 
(fig.  I.5S).  The  hyperstemaulus  (fig.  3  A)  it  a  horizontal 

su' -i:-,  tli;it  L'MiMul',  pi  i^ti'r.id  from  ihc  lower  part  of  the 
episternal  sulcus.  Sonietunes  as  in  Diodomiis  and  other 
i^mphredonini  it  extends  obliquely  upward  from  the 
episternd  sulcus.  The  hyperstemaulus  and  sternaulus 
are  never  found  toge^er  on  a  thorax. 

Tlie  scrobal  sulcus  is  cvaiiesce;u  ur  .ibseiit  in  many 
iiigher  sphecids,  alttiough  in  Cerceria,  which  has  lost 
most  of  the  mesopleural  fSeatures,  it  is  a  broad,  deep, 
vallcylike  impression.  Usually  the  scrobal  sulcus  does  not 
extend  forward  beyond  its  junction  with  the  episternal 
sulcus,  but  in  some  Gorytini  it  may  do  so  and  attain  the 
omaulus  (fig.  158).  Sometimes  the  episternal  sulcus  is 
weak  or  absent  in  goryliiis  vviili  ihis  arrangement. 

The  precoxal  suteus  is  present  in  most  sphecids  and 
delimits  the  precoxal  lobes.  Presumably,  tliis  is  the  gen- 
eralized condition.  The  sulcus  is  absent  in  Ampulicinae 
and  in  certain  of  the  more  advanced  sphecuis  (e.g.,  Xeno- 
spfiex,  some  Stizini,  and  some  Bembicini).  Dorsad  the 
precoxal  sulcus  may  be  associated  closely  with  or  appear 

to  be  a  c:tri!ia. 

Other  sulci  and  carinae  occur  sporadically  in  some 
sphecid  groups:  subomaulus,  mcsopleuraukis,  and  vcrti- 
caulus.  These  can  be  identified  by  consulting  the  glos- 
sary and  figures. 
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FIG.  3.  Morphology  of  the  sphedd  thorax  in  two  cpeciaUzed  types.  A,  Are  (Cnbroirini);  B,  l^kecbu  (Gorytini). 
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Between  the  epi&ternal  sulcus  and  tnesupleurai  suture 
is  an  area  known  as  the  hypoepfanenl  area  (fig.  2  B).  It  is 

delimited  helou  liy  the  scrohe  and'or  scrobal  sulcus,  and 
above  by  llie  subaiar  I'ussa.  Hie  sculpture  of  the  hypoepi- 
meral  area  is  oftoi  an  important  diagnostic  tool.  Some- 
times the  area  is  gibbons. 

The  narrow  /one  above  the  subaiar  fussa  is  known  as 
the  basalar  area  (Richards,  1972a).  Some  autliors  are  of 
the  opinion  that  this  area  represents  the  epimeron.  The 
basalar  area  is  ufton  margined  below  by  a  caritia,  (he 
mesopleural  flange  (tif.  2Bi 

Some  additional  peculiarities  of  the  mesopleuron  are 
worth  mentioning:  a  tooth-lilce  process  at  the  lower  end 
of  the  ouKiuIus  {Afri)gi)ry!L%.  \  ime  Ht^^iXfides),  a  strong 
anteroventral  tubercle  in  tremnuphOa  opuhnta,  and  ven- 
tral tubercles  in  some  Prosa^aastn. 

Meta/fleiuwi 

The  metapleuron  is  a  rather  simple  plate  primitively 

divided  into  upper  and  lower  areas  by  the  transrneta- 
pleural  lino  (.e.g.,  surr>e  Sphccinac,  some  Wiilanihinac, 
some  Pfemphredoninae,  fig.  2  B).  Landmarks  are  three 
pits,  the  upper  pit,  lower  pit,  and  anteroventral  pit.  The 
first  two  lie  on  the  metapleural  sulcus,  and  the  third  is 
above  the  midcoxa  just  behind  the  niesitpleural  suture. 
The  transmetapleural  line  extends  i>etween  the  upper  and 
anteroventral  pits.  The  posterior  margin  of  the  metapleu- 
ron, when  complete,  extends  to  the  dorsal  rim  of  the 
metacoxal  cavity,  but  in  about  half  the  sphecids  it  is 
evanescent  or  absent  below  the  upper  pit  (fig.  4,  e.g.,  Lar- 
linac.  most  Nyssoninac).  In  the  latter  situation  the  lower 
posterior  boundary  of  the  detlnitive  metapleuron  is 
formed  by  the  transmciapiLiiral  line,  and  the  resultant 
sclerite  is  wedge-shaped.  In  some  cases  where  the  meta- 
pleural sulcus  is  evanescent  below,  the  lower  area  can 
still  be  recogni/.cd  because  its  sculpture  is  different  from 
that  of  the  propodeum. 

The  metapleural  flange  (fig.  2  B,  metanotal  flange  or 
lamina  of  authors)  is  an  important  structure,  especially 
at  the  species  level.  In  Fison.  Trypoxylon,  Tachytes, 
TachysfAex,  Chafybion,  Podahnia,  AmmopMa,  and 
Pliildiiriius,  some  species  may  have  it  expanded  into  a 
broad  lamella.  The  metapleural  flange  may  be  continuous 
with  the  mesopleural  flange.  Tlie  metathoracic  spiracle, 
which  is  located  near  the  anterior  end  of  the  metapleural 
flange,  is  protected  by  an  angular  or  circular  setose 
plate,  which  according  to  Richards  ( 1  '-Hl^)  is  derived 
from  the  mesopleuron.  Michener  (1944)  called  it  the 
peritreme.  but  Richards  mdicated  that  the  true  peritreme 
lies  beneath  it.  Richards  used  the  n:\wc  epinieral  lobe 
for  rhis  structure,  but  since  it  is  derived  Irum  his  basalar 
area  (fig.  2  B)  we  think  that  basalar  lobe  is  a  more  ap- 
propriate term.  The  basalar  lobe  is  a  conspicuous  feature 
in  the  Sphecinae  (fig.  2  B),  but  it  occurs  also  in  other 
groups,  such  a%Ampulex,  Astala,  Tachytes.  Sphecius 
and  various  Bembicini,  where  it  seenu  to  be  a  separate 
sderite.  In  many  other  sphecids  the  basalar  lobe  is  a 
ample,  posterior  extension,  as  in  Gorytes  (fig,  158). 

The  intercoxal  carina  or  sulcus  (fig.  1 12)  is  a  con- 


spicuous feature  in  certain  genera,  such  as  PenepuUitim, 
ly^onopsis.  and  Trypoxykm.  In  the  last  genus  its  shape 

is  important  as  a  group  character. 

In  some  groups  the  metapleuron  may  be  grooved  for 
reception  of  the  hindfemur  when  the  tegs  are  retracted 
(some  Prumyx  for  example). 

We  have  not  studied  the  nieiasteinum  in  detail,  but 
in  Ampulex  it  is  deeply  notched  apically  and  forms  an 
inverted  Y. 

M/«s 

The  terminology  we  use  for  the  wings  is  taken  largely 

from  Haupt  (1931 )  and  Ross  (1936)  for  veins  and  some 
ceils,  and  from  Lanham  (1952)  for  some  cells  (fig.  5). 
Tire  marginal  cell  has  been  called  he  radial  cell  by  some 
workers,  and  the  submarginal  cells  have  sometimes  been 
called  cubital  ceils.  The  r-m  crossveins  are  often  refer- 
red to  as  the  "transverse  cubital  veins"  by  various  auth- 
ors, but  it  is  simpler  to  call  them  1  r-m  and  2r-m.  The 
m-cu  crossveins  of  the  forewing  have  usually  been  called 
the  recurrent  veins,  and  we  have  retained  this  usage  in 
our  keys  and  descriptions.  Some  authors  have  called 
cu-a  in  the  hindwing  the  "transverse  median  nervui%  or 
vein";  the  media  has  sometimes  been  called  the  "cubi- 
tal vein"  and  the  cubitus  the  "discoidal  vein"  (Evans, 
1966a;  Gillaspy,  1964).  The  anal  area  is  often  referred 
to  as  the  "vannal"  area,  and  the  anal  lobe  as  the  '\annal" 
lobe. 

Reduction  of  venation  in  the  forewing  has  occurred, 
primarily,  through  the  loss  of  one  or  more  stibmarginal 
and  discoidal  cells  and  by  a  shortening  of  the  marginal 
cell.  The  apex  of  the  latter  is  often  truncate,  as  in  Lar- 
rinae  and  Astatinae.  and  in  extreme  cases  it  may  be  quite 
small.  In  a  few  genera,  such  as  Tbnbertakem,  Mmo- 
phoiJa.  ;i:id  SijUnsU'thus,  the  apc\  of  the  maigiual  cell 
may  be  open,  in  Microbembex      Ampulex  the  cell 
is  partially  removed  from  the  wing  margfai,  and  in  Amh 
miopteryx  it  is  completely  so. 

Reduction  of  submarginal  cells  occurs  Ihrougli  the 
loss  or  joining  of  r-m  crossveins.  Petiolate  submarginal 
cells  illustrate  an  early  step  in  the  process  (many  Misco- 
phini,  KnhUeUa.  some  Ammophila,  Exeims,  for  ex- 
ample). Discoidal  cells  may  be  similarly  lost.  Genera 
that  show  extreme  cell  reduction  are  Miscophoides, 
Bdomkrus.  and  Ammophmus. 

Hindwing  venation  is  partially  lost  or  evanescent  in 
such  genera  asAVrtVa.  Spilomem,  Ammopianus,  and 
Timberlakena,  but  in  most  sphecids  the  reduction  is 
brought  about  by  a  shortening  of  the  median  and  sub- 
median  cells. 

Important  generic  characteristics  in  the  wings  are  the 
position  of  croaavein  cu-a  relative  to  the  media,  shape 
and  number  of  various  cells,  termination  of  the  recur- 
rent veins  on  the  media,  si/e  and  shape  of  the  stigma, 
whether  or  not  the  hamuU  are  divided  into  two  groups, 
dze  of  die  jugal  lobe,  and  amount  of  membrane  be- 
yond the  cellular  area  of  the  forewing, 

The  placement  of  cu-a  relative  to  divergence  of  the 
media  from  M+Cu  would  seem  to  have  evolutionary  sig- 
nificance. Considerable  evidence  points  to  a  distal  di- 
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vergencc  in  ihe  iorewing  as  a  primilivc  trait.  In  the  hind* 
wing,  however,  evidence  is  contradictory,  and  it  may  be 

that  the  divergence  point  has  been  influenced  by  move- 
ment of  the  crossvein.  Concentration  of  celis  toward 
the  vring  base  with  a  shortening  of  the  median  cell  in 

the  forowini;  seems     hj\c  resulted  in  a  Tnovement  of 
the  media  bas.id  vi  cu-.i.  With  a  shortening  of  the  sub- 
median  celt  in  tiic  hindv^'ing,  the  media  seems  to  have 
been  "stranded"  distad  of  cu-a.  However,  in  most  cases 
it  appears  liiul  the  media  rather  than  cu-a  has  changed 
position  (Phtlmthus.  Astatinae,  IdplQ^nvpguj;  some 
Bembicini). 

Legs 

The  number  uf  niidtibial  spurs  is  perhaps  the  must  im- 
portant piryiugenetic  feature  of  the  leg^  in  Sphecidae. 
Ihe  tendency  for  the  inner  spur  to  shorten  or  disappear 
Is  certainly  an  evoiutionary  advancement,  although  the 
reasons  for  it  are  not  clear.  The  number  of  spurs  is  gen- 
eral^ constant  within  a  subfamily,  but  there  are  so 
many  exceptions  that  this  character  cannot  stand  alone. 
The  greatest  discordance  within  a  subfamily  occurs  in 
the  Nyssoninae  where  two  spurs  is  the  rule;  however, 
some  males  oXOryltus,  some  Stizoides,  some  Alyssun, 
some  HelloeausM.  and  aU  Bembicbii  have  one,  and  there 
arc  none  in  males  of  Didineis  and  some  BemhLx. 

Claw  subteetli  may  occur  in  numbers  fioni  one  to 
five  on  the  inner  claw  margin.  In  the  Sp  icjui  ic,  Boltart 
and  Menlce  (1963)  postulated  tliat  one  subiuoth  was 
primitive,  and  either  two  to  five  or  a  simple  claw  were 
derived  situations.  On  this  basis  Chlorion  (one  subtootli) 
was  generalized,  but  Prionyx  (two  to  live  subteethj  and 
AmmophUa  (often  no  subteeth)  were  specialized.  If  this 
theory  is  coitect.  tlie  simple  claws  of  most  higlier  Sphe* 
cidae  may  reprewnl  a  derived  condition  within  the 
famfly.  As  an  interesting  corollary,  in  the  famfly  Chrysi- 
didae  one  subtooth  (Cleptea  and  Hedyvhridium)  seems 
to  be  generali/ed.  wiiereas  four  to  five  subteetli  (some 
Omalus)  or  no  subteeth  {Qvysis)  is  speciali/i.d 

Midcoxal  separation  is  an  important  group  character. 
They  are  widely  separated  in  most  Larrinae  for  example, 
but  it  is  difficult  to  decide  whether  this  is  the  generalized 
condition  or  a  qjecialixation.  The  raidcoxa  is  a  rather 
rounded,  simple  structure  in  primitive  groups  such  as  the 
Ampulicinae  and  Sphecinae,  but  in  many  sphecids  there 
is  a  diagonal  carina  or  ridgclikc  elevation  on  tiie  dorsal 
surface  that  runs  to  the  outer  apex  of  the  coxa  (Larrinae, 
for  example).  Very  often  this  carina  is  accompaiMed  by 
the  development  ot  a  transverse,  subbusal  unpression  on 
the  outer  lateial  surface  of  the  coxa.  This  depression  ap- 
pears to  be  a  development  that  allows  greater  movement 
of  the  coxa. 

Pl.mtulae,  which  :irr  siii;ill  piulli'M?  iM:v.ns  tliat  originate 
at  the  ventral  apex  of  the  taisomeres,  are  found  in  various 
groups  in  the  Sphecidae.  Presumably  they  are  a  pifanithre 
holdover,  and  their  presence  Is  thus  an  Indication  of  prim- 

itivcness. 

A  numtwr  of  leg  modifications  arc  associated  with 
ethology  and  as  a  result  are  primarily  female  features. 


Possorial  forms  have  evolved  a  forciarsal  rake,  which  us- 
ually consists  of  stout  and  often  bladelike  setae.  In  some 

genera,  such  as  Tachysphex.  the  rake  may  be  composed 
of  rather  fme,  hairlikc  setae,  fhe  rake  is  usually  laietai, 
but  in  Meaopalerus  the  setae  originate  dorsaily.  Common- 
ly, the  tarsomeres  of  the  foreleg  are  nalloncJ  asymmetri- 
cally in  fossoiial  t'oiins.  This  asyniniciiy  is  .anicd  lu  an 
extreme mLaphyragogus  and  Austrogoo'K^^  I"  what 
appears  to  he  a  specialization  for  prey  seizure,  the 
arolia  are  enlarged  on  the  tcmale  front  legs  in  several 
gorytin  genera.  Other  notable  female  tarsal  modifications 
are  found  iiiAmpukx,  Litis,  DicnuuMitina,  and  some 
Tiicfiysphex. 

The  hind  ice  may  also  be  modified  in  fossorial  wasps. 
The  hindfemur  is  sometimes  thickened  toward  the  apex, 
and  the  latter  may  be  a  flat  plate  used  in  pushing  sofl 
from  the  burrow  (Bothynostcthini.  Sc  iprieiuini,  Odon- 
tosphecini,  Cercerini,  and  Entomosericmae).  Some 
Tachytes  and  all  Atyssonini  have  a  downward  project- 
ing lobe  at  the  hindfemoral  apex,  which  may  function 
similarly.  The  hindtibia  may  bear  rows  of  stout  teeth, 
which  can  also  function  in  nest  excavation.  There  is  a 
hindtibial  rake  in  the  Astatinae.  In  twig-nesting  forms 
the  foretarsal  rake  is  usually  lost  and  the  legs  in  genet al 
are  weakly  setose. 

The  legs  in  males  frequently  have  modifications,  which 
presumably  have  evolved  in  connection  with  holding  the 
female  during  copulation  or  as  species  recognition  fea- 
tures for  benefit  of  females.  In  the  first  category  are  the 
serrations,  spbies  or  excavations  of  the  midfemora  and 

midtibiac  (some  Bembicini.  t'or  example).  A  similar 
holding  purpose  may  be  served  by  the  posteromedial 
fingerlike  process  on  the  tbrecoxa  of  some  Tachytes, 
Bothynostcthini,  and  SoUcrrlla  Tins  process  is  often 
associated  witli  an  excavation  on  the  inner  face  ol  the 
trochanter.  The  clublike  hindfemora  of  Dyiiatus  fall 
into  this  category  also.  Tarsomeres  II  and  III  of  the  mid- 
leg  in  male  Laphyragogus  offer  are  arcuate  and  each 
bears  two  stout,  recurved  apical  spines.  A  posterobasal 
notch  is  found  on  the  forefemur  of  some  L.arrini,  such 
as  Tachysphex.  In  males  of  some  Panpiagetia  the  in- 
mn  t,iis;il  claw  may  be  smaller  than  the  outer  claw, 
litis  may  have  a  copulatory  connotation.  In  the 
second  category  are  the  highly  colorful  shields  of  the 
foretibiae  or  foretarsi  in  some          ot's.icli  t'enei:i  as 
Crabro  (fig.  120),  (Jrossoct'iu^,  a:id  Didiiieis.  In  males  of 
Australian  Bembix  the  foretarsi  may  be  broadened  and 
ornamented.  Perhaps  such  shields  have  a  sexual  display 
function,  although  Evans  and  Matdiews  (1973b)  sug- 
fest  that  they  are  used  in  diffitng. 

ttappdnan 

.•Mthougli  technically  of  abdominal  origin,  t'le  propo- 
deum  (epinotum  oi  median  segment  of  some  authors) 
is  discussed  here  because  it  is  part  of  the  definitive 
thorax.  The  generalized  condition  is  an -elongate,  quad- 
rangular stracture  with  a  dorsum,  a  sloping  posterior 
face,  and  two  vertical  sides,  These  four  faces  are  often 
separated  by  carinae.  The  evolutionary  trend  is  toward 
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a  shortening  of  the  propodeum,  including  a  rounding 
of  its  boxlike  contours  (as  in  Bembix,  for  example), 

and  the  devehipment  ot  a  dorsal  eiu'losure.  The  U- 
sliaped  or  V-siiaped  enclosure  may  extend  untu  the 
posterior  face  in  forms  with  a  diortened  propodeum. 

The  propodeal  spiracle  is  shielded  in  most  sphecids 
by  an  anterior  operculum,  but  this  is  absent  in  Laphy- 
mgogus.  Below  the  spiracle  there  is  a  spiracular  groove 
(stigmata!  groove  of  authors)  in  some  Sphecldae  (some 
Sphecinae  and  some  Nyssoninae,  for  example).  A  pos- 
terolateral propodeal  tooth  or  prong  occurs  in  Larrisson, 
Heliocausus,  An^mlex.  and  most  Nyssonini  (fig.  4 ). 

The  sculpture  on  the  propodeal  dorsum  is  frequently 
of  generic  impmtioice  (Astata  and  Dn  udcUa.  foi  ex- 
ample). In  OxybeliiU  the  propodeum  bears  a  process  or 
mucro  near  the  aquunae  of  the  metanotum  (Rg.  1 18). 
Tltc  form  <if  the  area  surrmmdint!  tlie  petiole  socket 
may  be  of  generic  value,  as  in  Lremochares  and 
Trypuxylon. 

In  a  few  genera  in  which  the  gaster  is  petiolate  or 
pedunculate,  tire  petiole  socket  is  isolated  from  the  met> 
acoxal  sockets  by  a  Y-shaped  scletite  (figs.  32  E.  F: 
111  D)  or  a  pair  of  sclerites  (Hg.  7 1  E)  which  Menke 
(1966a)  called  the  propodeal  sternite  (Ampulicinae, 
Sphecinae,  Parapiageiia,  Tn'ptKxyloii)  and  Oeser  (1971) 
named  the  "metapectus."  This  appears  to  be  a  secon- 
dary development  associated  widi  petiolation,  and  it  Is 
unlikely  that  it  represents  the  original  first  abdominal 
"iternum. 

OASTER 

Since  the  propt)deum  is  the  true  first  segment  i.>t"  llie 
abdomen  and  is  morphologically  part  of  tlie  thorax,  it 
is  convenient  to  call  the  definitive  abdomen  (true  seg- 
ments II  through  X)  the  gaster.  The  hiisai  seemenl  is 
then  numbered  I,  and     on.  Ciasu  j1  segiiiciii  I  is  nar- 
rowed in  pedunculate  and  petiolate  tornrs.  Otherwise, 
gastral  structure  is  fairly  simple  throughout  the  family, 
especially  in  the  female.  The  various  modifications  of 
the  male  gaster  relate  mostly  tn  ^  ^'pulationormay  Iw 
recognition  features  for  the  female. 

The  following  summary  outlines  the  basic  or  getier- 

alizcd  condition:  easier  sessile:  female  with  six  and  male 
with  seven  visible  segments;  neither  sex  with  a  pygidial 
plate:  each  tergum  bearing  a  spiracle  lateraOy  but  without 
a  iiik-ral  carina  and  attendant  laterotcreile.  nor  with  spir- 
acular lobes;  sterna  without  special  pubescence,  processes, 
or  other  peculiar  structure;  male  with  cerci  that  appear 
to  originate  on  tergum  Vlll  but  belong  to  true  segment 
X;  vobella  of  male  genitalia  divided  into  an  outer  cuspis 
and  an  umci  aiticukituig  digitus;  and  aedeagal  penis 
valves  with  ventral  teeth. 

In  most  sphecids  the  gastnd  segments  are  simple,  but 
in  a  number  of  foims  their  apices  may  be  double  edged 
(mtmy  Nyssonini,  some  Scapheutini)  and  sometimes 
spinose  laterally  (Faxk).  in  many  larrines,  as  well  as  other 
sphecids.  dark  or  more  often  silvery  hair  bands (faadae) 
may  be  present. 


There  has  been  a  general  trend  toward  develt^nent  of 
a  peduncle  or  petiole,  whidi  shows  up  in  all  of  the  larger 

subfamilies  except  Astatinae.  Tliis  condition  is  confined 
to  the  first  segment,  except  in  a  few  Trypuxylon  and 
some  Cerceris.  There  are  several  passible  explanations 
for  petiole  development:  to  increase  the  maneuverability 
and  flexibility  of  the  gaster  for  stinging  prey;  to  place 
more  weight  larther  hack  to  act  as  a  balancing  organ  in 
flight,  which  might  be  especially  useful  during  carriage  of 
prey;  to  break  up  the  body  into  two  main  areas  in  order 
to  confuse  predators;  and  to  resemble  some  other  insect 
for  mutual  protection.  The  fourth  idea  may  well  be  tied 
in  with  the  third,  and  differential  clouding  of  the  wings 
may  give  an  appearance  of  petiohilion  whorr  tin-  Nv;',sp  is 
not  in  Higlit  t^as  in  ant  mimics,  in  some  ampul icines  ai^d 
in  the  genus  Miscophus). 

In  the  Sphecinae  and  many  Pcmphrcdoninac  the  peti- 
ole consists  of  sternum  I  only.  In  petiolate  forms  of 
other  sphecids  bodi  tergum  and  sternum  are  involved. 
The  entire  sternum  may  be  long,  and  cylindrical,  as  in 
most  Sphecinae,  or  it  may  be  narrowed  only  basally,  as 
in  some  I'emphrcdoninae.  Within  a  sincle  genus.  DioJon- 
tut  for  instance,  there  may  be  a  sliort  but  distinct  petiole 
or  no  appreciable  one. 

The  petiole  of  A mmopliila  is  of  special  interest  since 
at  first  glance  it  appears  to  be  two  segmented.  Here,  the 
narrowed  tergum  I  is  displaced  to  the  tip  of  sternum  I, 
and  the  rest  of  the  gaster  articulates  with  the  tergal  apex. 
The  apex  of  sternum  1  is  broadly  separated  from  the  base 
of  sternum  11.  The  space  between  them  is  membranous, 
but  it  also  contains  a  ligament  that  connects  the  two 
sterna. 

In  some  male  Gorytiiii  there  may  be  only  six  visible 
segments,  Vli  being  weakly  developed  and  concealed  be- 
neath VI.  The  second  setpnent  in  Ampulex  is  much 

longer  than  those  remaining,  and  in  the  male  there  are 
only  three  visible  segments.  In  these  wasps  IV-Vll  are  or- 
dinarily withdrawn  into  HI.  In  female  An^ndex  the  api- 
cal segments  are  strongly  compressed. 

The  first  tergum  often  has  a  lateral  carina  (outside 
the  spiracle)  which  delimits  a  lateral  area,  the  lateroter- 
gite  (epipleurite  of  some  authors).  Sometimes  a  carina 
and  laterotergite  are  developed  also  on  tergum  II  (fig. 
71  G  ).  and  \n  Aaacnlm       123)  and  liehmicms  each 
tergum  has  these  developments.  In  Anacrabro  the  re- 
flexed  laterotergites  and  flattened  sterna  permit  the 
wasp  to  roll  into  a  ball.  In  genera  such  as  Palants  and 
Heliocausus  there  is  also  a  strong  carina  or  lamella  me- 
sad  of  the  lateral  carina.  In  some  petiolate  forms  the 
tergum  is  completely  fused  with  the  sternum  (some 
Pkenini.  for  example).  Deinomimesa  females  have  tergum 
I  enlarged  and  greatly  distorted  in  the  form  of  an  irregu- 
lar crest.  Males  of  the  same  species  have  an  ordinary 
pemphredonine  petiole. 

Terga  II  to  V  in  the  female  and  II  to  VI  in  the  male 
are  most  frequently  simple  and  similar.  A  striking  excep- 
tion is  in  Handlirschia  and  most  Bembicini  where  ter- 
gum VI  has  the  spiracles  on  lateroventral  spiracular  lobes. 
Those  of  Handlirschia  nearly  meet  ventrally  (fig.  170). 
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The  apical  margins  of  lerga  II-I V  of  Olgia  spinuh>sa  beat 
fringes  of  short,  stiff  setae. 

Ir:  nu-v.  fi'ssoriul  forms  and  espocially  m  females,  the 
laii  visible  icrgurn,  llic  pygiUiuni,  may  bcai  a  pygidial 
plate.  OrdinaiQy  fliis  is  a  flattened  area  defined  by  lat* 
era!  carinae.  grooves  or  sharp  angles.  As  a  rule,  these  con- 
verge toward  the  apex  to  form  a  V  or  U-shaped  plate, 
which  may  be  used  as  a  dirt-pusher  during  burrow  con- 
stniction.  In  some  Crabronini  and  FSenini  the  pygidial 
plate  is  quite  constricted  or  linear.  At  the  other  extreme 
is  the  greatly  modified  plate  in  some  Palanis,  Ihliocmi- 
sus.  Listropygia,  and  Qypeadon.  In  the  twu  last-named 
geneia  the  pygidial  plate  combines  with  the  legs  to 
fonn  an  '^ant'ciamp,"  which  is  used  to  hold  pay  (Evans, 
1962). 

The  generalized  pygidial  plate  is  presumably  bare, 

flat,  defined  hy  grooves,  and  subtrianguiar.  Setae, 
carinae,  and  other  structures  are  considered  to  be  spe- 
cializations. The  dense,  appressed  setae  of  Teehyta,  Afy- 
sson.  Botliyt!i)srctliii<;,  Pterygorvtcs.  :ind  rithers  exempli- 
t'y  an  advanced  type  of  plate.  I  he  development  of  a 
pygidial  plate  in  the  male  of  such  genera  as  Tachyles, 
tins,  and  some  Dieituplits  is  not  common  in  the  Spheci- 
dae  and  must  be  considered  as  a  specialized  condition. 
The  pygidial  plate  appears  to  have  been  secondarily  lost 
in  f  orms  such  as  Uototachysphex,  Psemtus,  and  JYy- 
poxylon,  whose  habits  have  changed  from  fossorlal  to 
twig-nestinc. 

Terga  Vll  to  Vlll  of  the  female  and  Vlll  to  IX  of  the 
male  are  concealed,  reduced  and/or  fused  vnth  one 
another.  The  possession  of  cerci  on  apparoiK  lergum 
Vlll  (fig.  9  A),  a  relatively  primitive  trail,  is  found  only 
in  Astatiiiae,£>«nnnviAecaiiR,  some  AmpuUcinae,  and 
some  Sphecinae. 

Peculiarities  of  sternum  f ,  in  addition  to  its  occa- 
sional  lolo  in  pctiolation.  are:  development  of  carinae 
from  liie  basomedian  area  (single  in  Gorytini,  Helio- 
causini.  Stbdni.  and  Bembicini;  double  in  Alyssonini, 
Nyssonini.  and  Entomosericini,  for  example);  and  pre- 
sence of  a  large  spinclikc  process  in  the  male  of  the  Try- 
poxykm  subgenus  Tfyparglbm. 

The  most  striking  modifications  of  !h-:  siemn  aie 
found  on  sternum  II.  Moditlcatioiis  of  llus  plaie  arc  rare 
in  the  female,  but  mention  can  be  made  of  tlie  pair  of 
specialized  basal  areas  in  Litis  and  its  relatives,  as  well  as 
tfie  imusually  swollen  and  protuberant  condition  in 
Sphodrotes.  Pterygoryia,  and  many  Nyssonini.  In  the 
male  a  thick  transverse  ridge  or  flange  occurs  on  sternum 
H  in  genera  such  as  Hettocauna,  Lmisson.  and  PUdams. 
In  many  male  Bembicini  there  is  a  median  longitudinal 
carina  or  hamate  keel.  In  Others  of  this  tribe  there  is  a 
double  median  processor submedian  teeth. 

Sterna  II  to  V  bear  an  assortment  of  apical,  discal  or 
basal  tufts,  fringes,  setal  rows,  or  large  velvety  patches, 
especially  in  males.  Tlie  Nteina  sometimes  have  transverse 
grooves  basad.  These  are  deep,  sharp-edged,  and  median 
in  Cerceris.  In  bees  Michener  (1944)  used  the  term  grad- 
uli  for  these  sulci  (fig  106  B). 

Sternum  Vi  in  males  and  Vli  to  a  lesser  extent  may 


have  prominent  transverse  or  longitudinal  processes,  as 
in  Bembix.  Sternum  VI  in  females  may  be  somewhat 

keellike  and  strongly  so  in  Belomkroi'.lei  and  Metanys- 
nun.  In  the  latter  genus  the  sternum  is  reduced  to  a 
sharp  line. 

Tlie  shape  of  sternum  VIII  in  the  male  is  often  of 
generic  or  specilic  value,  it  may  be  concealed,  or  its 
l^x  may  be  visible.  In  many  Picn'mi,  Sagenista,  and 
some  Sphecius  sternum  VUl  projects  from  the  gastral 
apex  as  a  pseudostlng. 

The  female  genitalia  of  aeuleates  have  been  discussed 
by  Michener  (1944)  and  Richards  (19S6b).  We  have  not 
studied  these  organs  intensively,  and  a  careful  study 
might  reveal  characteristics  of  suprageneric  importance. 

There  are  two  basic  patterns  in  the  male  genitalia.  The 
primitive  type  has  been  outlined  above  (flg.  6  A).  The 
other  form  in  which  the  volsella  is  not  differentiated  in- 
to digitus  and  cuq[>is,  presumably  through  the  fusion  or 
loss  Or  one  or  the  other  or  both,  is  the  specialized  condi- 
tion (fig.  6  B).  Ilie  primitive  type  is  found  in  ail  Spheci- 
nae except  the  subtribe  Prionyxina;  all  AmpuUcinae, 
Astatinae,  Pemphredoninae,  Laphyragoginae,  Entomo- 
seridnae,  Xcnosphccinac,  most  Nyssoninac;  and  all  Pliil- 
anthinae  except  Cercerini.  I  he  Fnonyxma  volsella  is  of 
interest  because  the  digitus  is  still  identifiable,  but  it  is 
immovably  fused  with  the  rest  of  the  volsella,  and  thus 
it  does  not  fit  the  definition.  The  volsella  In  this  subtribe 
graphically  iUustrates  the  intermediate  step  in  the  evolu- 
tion from  d  generalized  volsella  to  the  advanced  simple 
type.  The  undifferentiated  or  simple  volsella  is  charac- 
teristic of  the  Larriiiac  and  Crabroiiinae,  but  it  is  also 
found  in  Amrmtomus,  Alyssonini,  Nys&onmi,  and  Cer- 
cerini. 

Tlie  genitalia  show  an  almost  bewildering  variety  of 
form  at  both  the  generic  and  specific  levels.  In  some  gen- 
era, such  as  Moniaecera  and  hson,  the  overall  appearance 
of  genitalia  of  different  species,  considered  by  them- 
selves, would  lead  to  formation  of  new  genera.  Some 
striking  peculiarities  of  the  genitalia  are:  the  biramous 
gonostyle  in  Entomoseriats,  some  Pison,  and  some  Ti^- 
poxylnn;  the  membranous  sac  at  the  aedeagal  apex  in 
siinie  Mcllinus:  the  articulating  penis  vjlve  head  in  most 
EremnophUa;  and  the  accessory  lobes  on  the  inner  face 
of  the  gonostyle  bi  Larrisson. 

GI  OSSARY  OF  MORPHOLOGICAL  ItRMS 

acetabular  carina:  tran:>verse  carina  on  anterior  part  of 
mesothoracic  venter,  often  connecting  with  lower  end 

i^f  finiau!us  ( tli!.  4) 

adnicdian  iinc:>.  most  median  pair  of  lines  originating  an- 
teriorly on  scutum  (tig.  2  A) 

aedeoffis:  sclerotized  central  organ  of  male  genitalia  com- 
posed of  two  penis  valves  (fig.  6). 

ammochaetae:  the  long,  flne  setae  that  comprise  the 
psanunophore. 

aiuAanaofkintMng:  posterobasal  part  of  win;;  behind 
first  or  only  anal  vein  and  marked  at  wing  margin  by 
anal  excision,  usually  divided  into  anal  lobe  and  jugal 
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penis  valves 
(aedeagus) 


gonostyle  ^ 


digitus  1  yQjjgllg 

cuspis  J 


Heliocausus  dubius 


Cerceris  binodis 


FIG.  6.  Male  genitaUa  of  the  two  main  typea  found  in  the  family  ^heddae.  A:  volKQa  composed  of  a  cuspis  and  an 
aiticulating  digitus.  B:  volsella  (stippled  area)  undifferentiated. 


lobe,  the  two  separated  by  a  f<M  and  the  juga)  exci- 
sion at  wing  margin  (fig^  5) 
analtobe  ofMndwlng:  see  anal  area 

antenna:  a  basal  scape,  pedicel  and  terminal  flagellum, 

the  latter  composed  ui  a  scries  ui  articles  called  flagel- 

lomeres(fig.  1) 
anfeniventral  metapleiiral  pit:  see  metapieurai  pits 
areolate:  relatively  large,  basinlike,  irregular  reticules 

(see  reticulate  (Pig.  89  C) 
amlium:  a  sadilce  organ  between  claws  (puivillus  of 

authors) 

axillae:  lateral  sclcriies  associated  with  scutellum  but  de- 
rived liotn  scutum 

bttsid  vein:  in  forewlag,  that  part  of  the  media  between 
its  divergence  from  Cu  and  its  fusion  with  radial 

sector  (fig.  5 ) 

basalar  area:  narrow  area  of  mesopleuroti  dorsad  of  sub- 
alar  fossa,  often  iimiled  beiow  by  mesopleural  flange 
(fig.  2  B) 

basalar  lobe:  a  posterior  extension  of  basalar  area  lluit 
covers  metathoracic  spiracle  (fig.  2  BJ  (=  peritreme 
of  authors) 

basilanus:  the  basalmost  lars^jincrc 

cerci:  paired,  one-segmented  appendages  of  lergum  Viil 
(true  segment  X)  in  some  males,  ordinarily  concealed 


beneath  tergum  VII  (Hg.  9  A)(E.  Smith.  1970)(- 
pygostyles  of  authors) 
dcnmte:  elubiilce,  graduaUy  thickening  toward  apex. 

costal  lamella:  thin  basal  expansion  of  costal  margin  of 

fore  wing  (tig.  5) 

eu-a:  cubito-anal  crossvein  of  each  wing,  forming  outer 
end  of  submcdian  cell  (fig.  5) 

cuspis:  stationary  outer  apical  extension  of  volsella  in 
male  genitalia  (  fig.  6) 

digitus:  articulating  inner  apical  part  ul°  voiselia  in  male 
genitalia  (fig.  6) 

tpiUcnuil-scrobal  'iitl(  u<;:  v  fuilinuous  arc  originating  in 
subalar  fossa  and  passing  through  scrobe  to  meso- 
pleural suture  (fig.  3  B).  It  contains  elements  of  both 
epis»erii:il  and  scrohal  sulci 

episienial  sukus:  originating  ni  subalar  fossa  and  ex- 
tending ventrally  on  mesopleuron:  when  complete, 
reaching  anteroventral  margin  of  mesothorax;  often 
joined  by  scrobal  sulcus  (figs.  2  B.  3  B) 

fimbriae:  speoallzed  rows  of  liairs  on  male  sterna  (fig. 
132  Dj 

flagelhmere:  one  of  units  or  articles  of  flagellum  (fig. 

I) 

frontal  line  or  canna:  median  groove  or  carina  leading, 
«4ien  complete,  from  midocellus  to  interantennal 
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area  ( fig.  1 ) 

fwntoclypeal  suture:  forms  upper  margin  of  clypeus 
(fig.  1 )  (  =  cpistomal  suture  of  Micliencr.  1944) 

gamer:  detlnuive  abdonicn  composed  of  true  second  and 
following  morphologic^^  segments,  of  which  first  con- 
sists of  tergum  I  and  sternum  I  in  our  terminology 

gena:  posterolateral  part  of  head  between  outer  orbii 
and  occipital  carina  (temples  or  cheeks  of  some  auth- 

oisXfig.  I) 

goiuntyk':  omerniost  paired  appendages  of  male  geni- 
talia, sometimes  divided  into  ba^tyle  and  disiislyle 
(fig-  6) 

gmdulus:  transverse  groove  across  teigum  or  sternum 

(fig.  106  B) 

hamuli:  hookii  on  margin  of  hindwing beyond  origin 

of  radial  sector  (RSJ  (fig.  S) 
humeral  an^es:  dorsotateiil  comets  of  pronotal  collar 

(fig.  4) 

hypenienumlus:  groove  originaiiiig  anteriorly  at  lower 
part  of  epistemal  sulcus,  usually  horizontal  (fig.  3  A) 

hypocpimeral area:  dorsoposterior  ;ire:i  nf  inesopleuron 
defined  by  cpistern:il  sulcus  and  !>erobal  sulcus  (fig. 
2B) 

A>7>o.vroma.  -sclerotizcd  area  Linnnid  oral  fossa  delimited 
outwardly  hy  hypostoniai  carina  (fig.  1) 

hypostfirirj!  .  .  '  ,  i  v;  U-shapcd  or  broadly  V •  si i aped  carina 
on  venter  ot  head  deiimittng  hypostoma  (fig.  1 ) 

humeral  plate:  small  sclerite  posterior  to  tegula  (fig.  1 54) 

inner  urbil:  inner  mar^iin  of  compound  eye  (fig.  1) 

intercoxal  carina:  a  ridge  or  carina  extending  from  dor- 
sal rim  of  mesocoxal  cavity  to  same  area  of  meta- 
CDxa!  cavity  (fig.  112) 

jugal  lobe:  posterobasal  lobe  of  anal  area  on  hindwing; 
when  present,  marked  by  jupl  excision  (fig.  S) 

laterai carina:  a  carina  ur  line  usually  found  only  on 
first  tergum  and  positioned  laterad  of  spiracle,  delimi- 
ting laterotergite  (fig.  71  G) 

kterotergUe:  deflected  lateral  area  of  tergum,  which  is 
defined  dorsally  by  lateral  carina  or  line  (epipleurite 
of  authors) 

lower  metapleurd  area:  that  pan  of  metapleuron  be- 
neath transmetapleural  line,  its  definition  dependent 

on  presence  of  nietapleural  sulcus  or  line  between 
upper  and  lower  metapleural  pits  (fig.  2  B) 
loMvr  metapleural  pit:  see  metapleural  pits 

malar  space:  area  bcMween  compound  eye  and  mandible 
socket,  width  ineasurcd  as  least  distance  between  eye 
and  socket  (fig.  I) ("cheek  of  some  authors) 

mandibular  notch:  extemovential  emargination  or  step- 
ped angulation  (fig.  87  B) 

mesopleural  jlange:  carina  along  lower  margin  of  aubalar 
area  (flg.  2  B) 

mescytlainl  pit:  posterior  pit  on  mesopleuron  above  mid- 
coxa  (flg.  3  B) 

mesopleural  suture:  posterior  margin  of  mesopleuron  ex- 
tending from  midcoxal  cavity  to  beneath  wings  (fig. 

2  B) 

mcsupleuraulus:  hon/ontal  sulcus  originating  at  epister- 
nal  sulcus  just  below  level  of  scrobe  and  extending 


posterad  (fig.  3  A) 
metapleitral  Jlange:  carina  or  lamclliform  cxlonsmn  of 

metapleuron  surrounding  hindwing  base  (lig.  _  b) 

{-  inetanotal  tlange  of  authors) 
metapleural  pita:  three  I  a  ndmariis,  upper  metapleural  pit 

on  upper  part  of  metapleural  sulcus  or  line,  antero- 

ventral  metapleural  pit.  and  lower  metapleural  pit  (or 

pocket)  directly  above  hindcoxa  (fig.  2  H) 
metastemum:  plate  extending  between  mid  and  hind- 

coxae  and  identified  basally  by  sternal  apofdiyseal  pit 

III 

midtibUU  spuits:  one  or  two  movable,  spinelike  processes 

which  are  u'^umIK  !iinch  hiii'e'  tli:iii  lUMifn'  setae, 
arising  Irom  rings  set  in  tuembraiious  area  at  inner 
apex  of  midtibia;  spur  pectinate  along  its  shaft  (fig. 
142  G,  H)  (calcars  of  some  authors) 
micro:  dorsobasal  median  projection  of  propodeum, 
usually  spinelike  and  pointing  obliquely  upward  (fig. 
118) 

rmteuhn  f-tf:  paired  lines  or  grooves  on  scutum,  originat- 
ing anteriorly  and  outside  adinedian  lines  ( Hg.  2  A). 
See  Hopper,  1959,  Pioc.  Ent.  Soc.  Wash.  61:155-171, 
and  Forbes,  1940,  Bull.  Brooklyn  Ent.  Soc.  35:136- 

137  for  derivLitimi  and  spelling 

obiitjue  seutai  carina:  ^iiorl  line  or  carina  originating  at 
lateral  edge  of  scutum  usually  opposite  tegula  and  set- 
ting off  posterolateral,  often  deflected  corner  of 
scutum  (fig.  1 56) 

ocellarscan:  flattened  opaque  remnants  of  ocelli  (fig. 
61) 

omaulus:  ridge  or  carina  originating  at  lower  base  of  pro- 
notal lobe  and  extending  posteroventrally  (fig.  3) 

oral  fossa:  cavity  within  which  mouthparts  are  attached 
(%  I) 

orhilal  foveae:  depressed,  oval  or  elongate  areas  witli  a 
distinct  rim,  usually  located  along  upper  inner  orbits 
(fig.  121  B,  G)  (sometimes  called  facial  or  supra- 
orbital foveae) 

palpal  formula:  number  of  segments  in  maxillary  palpus 
compared  with  those  in  labial  palpus  as,  for  instance, 
64 

panmandlbular  process:  forward  extension  of  hypostoma, 

which  on  reaching  underside  of  clypeus  isolates  mandi- 
bular socket  from  oral  fossa;  not  clearly  visible  unless 
mandibles  are  spread  (fig.  1) 
parapsidal  lines:  short  lateral  scutal  impressions  or  raised 

lines  (fig.  2  A) 

pedicel:  second  antennal  segment,  located  between  scape 
and  flagellum  ( fig.  I ) 

peduncle:  applied  to  basal  segment  of  gasler;  a  nar- 
rowed, clavate  stem  attaching  gaster  to  propodeum 
(tig.  126) 

penis  vahe:  paired,  sclerotized  elements  of  aedeagus 

(fig.  6) 

petiole:  slender,  parallel-sided,  oi  cylindrical  stalk  (fig. 
22  N) 

petiole  socket:  orifice  on  posterior  end  of  propodeum  in 

which  gaster  is  inserted. 
ptacoid  (-a):  special  platelike,  flat,  or  curved  areas  on 
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male  flagellomercs  Uial  arc  bounded  by  ridges  or  de- 
pressed below  level  of  surrounding  integument  (- 

fnssula  of  ;ni!!inrs,)(ng.  28  D) 
plaiHulae:  :>mull  oval  pads,  which  may  be  found  apicum- 

edially  on  underside  of  taiaomcrcs  (fig.  19  A.  B) 

(lamellate,  oval,  Intersegmental  pads  of  fiohart  and 

Menke,  1963) 
postocellar  line:  transverse  impression  that  connects 

posterior  margins  of  hindocelii 
postspimcular  carina:  arcuate  carina  on  anterodorsai 

part  of  mesopleuron  avodated  with  pronotal  lobe 

(fig^.  2  B,  J  A) 
pncaxd  area  of  mesopktmm:  area  in  front  of  midcoxa 

on  lateral  pleural  surface 

precoxal  lobes:  ventral  niesopleural  lobes  between  and 
in  front  of  mesocoxae  and  set  off  by  precoxal  sulcus 
(figs.  2  B.  94  A) 

precoxal  sulcia:  iiaiisvcrsc  groove  found  postcroven- 
trally  on  mesoideuron  (fig.  2  B) 

pfeommMana:  meiopleural  area  in  front  of  omaulus 
or  linear  angulation  that  may  replace  oraaulHr,  usual- 
ly with  finer  texture  than  rest  of  mesopleuron  (fig. 
112) 

prepecttu:  area  of  mesopleuron  in  front  of  epistemal 

sulcus  (fig.  2  B) 
prescutellar  uilcus:  transverse,  sometimes  pitted  groove 

at  anterior  margin  of  scutellum 
pronotal  coliar:  raised  posterior  part  of  pronotum  (fig. 

2B) 

pronotal  lobe:  posterolateral  part  of  pronotum  covering 
mesothoracic  ^iracle  (Hg.  2  B)  (tubercles  of  authors) 

propleuron:  paired  ventral  plates  of  prothorax  in  front 
of  forecuxae  (  fig.  2  B) 

propodeal  enclosure:  area  of  propodeal  dorsum  usually 
delimited  by  grooves  or  carina*,  sometimes  extending 

onto  posterior  face  of  propodcum  (flg^  2  A)  (saeptum 
of  Empcy,  1969,  1971) 
pn^deal  side:  lateral,  vertical  face  of  propodeum 
pn^todeal  stemite:  sclerite,  which  isolates  petiole  socket 
from  hindcoxal  cavitiea,  usually  single  and  Y-shaped, 
not  clearly  visible  unless  hindcoxae  am  separated 
(figs.  71  E.  Ill  D) 
propodeum:  true  first  abdominal  segment  that  fomis  an 
inteuriil  part  of  thorax,  delimited  anteriorly  hy  pos- 
terior margin  of  metanotum  and  by  melapleural  sul- 
cus (fig.  2  A)  (median  segment  or  epinotum  of 
authors) 

psammophore:  "sand  basket"  formed  by  hair  fringes 
(ammochaetae)  on  lower  surface  of  mandible,  gena, 
propleuron,  forefemur.  and  tibia  (fig.  59);  foretarsal 
rake  also  used  as  part  uf  psammophore 

pscudosiing:  stcinum  Vlll  of  some  males,  whidi  resem- 
bles a  stinger 

pygtdlal  plate:  specialized  area  of  tergum  VI  (the  pygi- 

dium)  in  female  and  VII  iti  TTuile.  usually  flattened 
and  delimited  by  caiinae  ot  grooves  (figs.  66.  74) 
take:  linear  series  of  setae  on  outer  margin  of  foretarsus, 
which  function  as  a  rake;  occurring  in  most  females 
and  some  males  (fig.  59) 


recurrent  veins:  m-cu  crossveins  between  media  and 
cubitus  of  forewhig,  used  with  reference  to  their  te^ 

miiiation  at  stibmari;inal  cells  (fig.  5) 
reticulate:  sculpture  witii  appearance  of  relatively  fine 
meshwork. 

acapal  basin:  depression  above  antennal  sockets  within 
which  scapes  may  rest  (fig.  127  B) 

scape:  basal  segment  of  antenna  (fig.  1) 

scrobai  sulcus:  a  horizontal  mesopleural  groove  that  pas- 
ses through  scrobe  (figs.  45, 158) 

Krohe:  pit  or  mark  somewhat  above  and  bdiind  middle 
of  mesopleuron  (fig.  2  B) 

acutdhan:  small  posterior  mesonotal  plate  (behind  scu- 
tum) (fig.  2  A) 

scutum:  large  anterior  mesonotal  plate  (in  front  of  scu- 
tellum) (fig.  2  A) 

sessile  gaster:  one  in  which  gaster  swells  uniformly  and 
abruptly  irom  point  of  insertion  (fig.  65) 

signum:  short  line  or  mark  laterovcntrally  on  mesopleur- 
on (fig.  2  B),  morphologically  equivalent  to  parapsi- 
dal  line  of  scutum. 

Spiracular  groove:  oxteiKhnt;  Ironi  propodeal  spiiacle  to- 
ward metacoxa  (stigmatal  groove  of  authors)  (figs. 
29  D.  158) 

spiracular  Inhc:  hiterohasal  spiiacle  bearing  lobes  of  ter- 
gum VII  m  males  of  most  Bembicmi  and  m  Handltrs- 
dUi(fig.  170F) 

Sternaulus:  horizontal  lateroventral  carina  of  mesopleur- 
on above  signum  and  extending  from  lower  end  of 
omaulus  toward  precoxal  sulcus  (  fig.  158) 

st^pna:  sclerotized  area  on  leading  edge  of  forewing 
basad  of  marginal  cell  and  in  front  of  first  submargi- 
nal  cell  (fig.  5) 

subalar  fossa:  depressed  area  of  mesopleuron  beneath 
forewing  insertion,  containing  one  to  several  pits 

mbultir  line:  a  horizontal  line  extending  from  subalar 

l  ussa  to  liindmargin  of  pronotum  (fig.  B) 
subanienml  area:  triangular  or  pentagpnal  sclerite  of 

frons  contiguous  with  clypeus  and  between  antennal 

sockets  (fig.  1 ) 
subomaulus:  carina  originating  from  anterior  margin  of 

mesopleuron  below  omaulus  and  basically  parallel  to 

latter  (fig  }  A.  112) 
sulcus:  a  secondary  impression  un  a  sclerite  which  dues 

not  represent  a  cleavage  line  between  two  sclerites 

(fig.  2) 

suture:  cleavage  line  between  two  sclerites  (fig.  2) 
tarsomere:  one  of  tarsal  units,  of  which  first  is  often  cal- 
led basitarsus 

regula:  ovoid  plate  over  base  of  forewing  ("  squama  of 

authorvl  ( lie.  2  A) 
transmeiapleural  line:  runs  between  upper  metapleural 

pit  and  anterovential  metapleural  pit  (fig.  2  B) 
lylus  (-i):  linear  welt  or  cariniform  swelling on  male  fla- 

gellumere  (tyioiJes  of  authors) 
upper  metapleural  area:  that  part  of  metapleuron  abo¥e 

transmeiapleural  line  (fig.  2  B) 
upper  metapleural  pit:  see  metapleural  pits 
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of  occipital  carina 
Vtftkaulus:  mesoplcural  carina  origitiatiiig  in  front  of 
midcoxa  and  extending  dorsad  verlically  or  obliquely 


(fig.  1 23);  often  continuoin  ivith  steimuhis 

I  •  •  • 

vcktlBa:  p^rad  atnietun  iMociited  with  bum  biM  of 
gonoityles(fiiB.6) 
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FAMILY  CHARACTERS 

Our  main  purpose  in  this  book  has  been  to  present  a  re- 
view of  the  infraramilial  structure  of  the  Sphecidae  rather 
than  a  comparison  with  related  aculeate  fantilies.  Al- 
though a  thurougli  in-dcptli  study  of  the  Aculeata  is  yet 
to  be  made  and  is  outside  the  scope  of  our  book,  we 
would  like  to  put  the  Sphecidae  into  a  frame  of  refer- 
ence with  icspc.  i  \o  its  closest  relatives.  For  the  follow- 
ing discussion  ot  sphecid  characters  we  have  drawn  upon 
the  works  of  Borner  (1919),  Handhrsch  (1925,  1933). 
Leclercq  (l')54a).  Michener  ( 1944).  Richards  (1956b, 
1962),  and  Lanham  ( 1960).  as  woll  as  our  own  observa- 
tions. At  the  family  level  dsaeiioslic  characters  are  few, 
often  awkward  to  describe,  and  sometimes  inconspicu- 
ous. We  judge  the  following  to  be  the  most  important 
disiinL'tioiis  between  the  Sphecklae  and  the  bees,  vea- 
pids,  and  pompilids. 

Pronottm  -  Morphologically,  as  well  as  ethologically, 
the  Sphecidae  is  the  most  diverse  of  the  higlier  aculeate 
families.  However,  the  prunutum  offers  several  features 
that  with  rare  exceptions,  are  constant  and  serve  to  dif- 
ferentiate the  family. 

Tlic  sphecid  pronotum  is  essentially  inunovably 
1  nii.d  with  the  mesothorax.  Also,  its  posterior  margin  in 
dorsal  view  is  nearly  straight  and  usually  separated  from 
the  scutum  by  a  constriction  that  contributes  to  the 
formation  of  a  characteristically  raised  collar.  In  a  few 
sphecids  the  pronolal  collar  is  sharp  edged  dorsally  and 
very  closely  applied  to  the  anterior  part  of  the  scutum. 
In  I  iris.  Bcnihix.  and  Siizus,  for  example,  there  is  usu- 
ally no  obvious  constriction.  Laterally  the  posterior  mar- 
gin of  the  notum  always  has  a  distinctive  rounded  pro- 
longation or  pronotal  lobe  that  covers  a  spiracle.  With 
few  exceptions  this  lobe  is  well  separated  from  the  tegu- 
la.  so  that  the  scutum  anterulaterally  is  in  contact  with 
the  anlerodorsal  part  of  the  mesopleuron.  In  some  Am- 
pulicinae,  Pemphredonini,  Astatinae,  and  the  crabronine 
gsnus  Ili'lcnrh/ipaltim,  the  pronotal  lobe  is  very  close  to 
the  tegula,  so  that  the  scutum  and  mesopleuron  are  iso- 
lated or  are  in  narrow  contact. 

Hie  pronotum  in  bees  is  similar  to  sphecids,  but  it 


is  always  short  and  sometimes  the  hindmargin  is  con- 
cavely  arcuate.  The  pronotal  lobe  is  close  to  or  touches 
the  tegula,  so  that  often  the  scutum  and  mesopleuron 
are  isolated  from  each  other. 

The  vcspid  pronotum  is  solidly  joined  with  the  meso- 
thorax, and  their  dorsal  surfaces  are  essentially  continu- 
ous. The  pronotum  is  prolonged  posterolaterally  and 
rather  broadly  touches  the  tegula.  so  that  the  scutum 
and  mesopleuron  are  broadly  isolated,  Tliis  posienv 
lateral  pronotal  extension  gives  the  posterior  margin  of 
the  pronotum  a  distinctive  inverted  U'Shape.  The  pro- 
notal lobe  is  weakly  formed  or  absent  in  vespids. 

The  pompilid  pronotum  is  not  firmly  joined  with  the 
mesoth<»rax,  nor  is  tiiere  any  ctmstriction  between  them. 
Instead,  the  pronotum  is  capable  of  ounsidetahle  move- 
ment over  the  scutum.  The  thin.  Hal,  iimdinaigiii  of  the 
pronotum  also  makes  the  dorsal  surfaces  of  the  scutum 
and  pronotum  smoothly  continuous.  The  hindmargin 
of  the  pronotum  is  either  concavely  arcuate  or  obtusely 
angled.  Most  pompilids  have  a  moderately  developed 
pronotal  lobe.  This  lobe  is  very  close  to  or  touches  the 
tegula  so  that  the  scutum  is  at  most  narrowly  in  contact 
uiih  ilic  nusopleiiron. 

Hind  leg    One  of  the  basic  differences  between  sphe- 
cids and  bees  is  the  presence  in  the  former  and  the  ab- 
sence in  the  latter  of  a  cleaning  pecten  or  brush  in  a 
slight  depression  basally  on  the  inner  side  of  the  basi- 
tarsus  (fig.  28P).  This  apparatus  is  opposed  by  the  usu- 
ally pectinate  inner  tibial  spur.  The  hindbasitarsus  also 
differs  between  these  two  groups  in  another  way.  In 
sphecids  it  is  similar  to  the  following  tarsomcres  with 
respect  to  width  and  crossscction.  in  bees  the  basitarsus 
is  usually  much  broader  than  the  succeeding  taisomeres 

and  flattened,  at  !e;ist  inside  There  are  marginal  cases  in 
the  bees,  and,  unfortunately  lor  the  student,  they  occur 
in  the  most  wasplike  forms,  the  Nomadini,  a  parasitic 
group. 

The  hindleg  invespids  and  pompilids  is  similar  to  that 
of  the  Sphecidae. 

Setae  -  Another  basic  difference  between  sphecids 
and  bees  is  the  presence  of  branched  or  plumose  setae  in 
the  latter.  This  is  the  character  most  often  referred  to  in 
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lexis,  bill  it  is  difficult  \o  use  without  recourse  to  higli 
niagiiiftcatiun.  The  setae  of  sphecids,  vespids,  and  pom- 
pflids  are  simple,  unbfanched  structures.  Many  sphedds 
have  appresscd  metallic  setae  on  the  fmns  and  clypeus. 
As  pointed  out  by  Stephen,  Buhart,  and  Turchiu  (1969) 
nearly  all  bees  that  resemble  sphecids  lack  metallic 
facial  selae. 

Wing  folding  -  The  sphecids,  pompilids,  and  all  bees 
except  Euhnchopm  differ  from  vespids  in  the  absence 
of  the  wing  folding  mechanism  found  in  lliat  family. 

Eyes  -  Except  for  the  TrypoxyloninI  and  Philan- 
thini  the  inner  eye  margins  arc  not  luitchcd  or  cmargi- 
nate  in  the  sphecids.  Likewise,  tlie  inner  margins  are 
raiely  emarginate  In  the  bees  or  pompilids.  but  they  are 
characteristically  deeply  notched  in  the  vespids. 

Cen  t  -  These  appendages  of  the  male  tenth  tergum 
are  absent  in  most  higher  sphecids  but  are  present  in  the 
DoliLh-.iiini  si>me  Sphecini,  most  Sceliphronini,  Astati- 
nac,  and  (he  tircinia^phccuni.  Ceici  are  also  absent  in  the 
bees  and  vespids,  but  they  are  present  in  the  Pompilidae. 

Thoracic  pleura  -  Certain  features  of  the  pleura  al- 
though not  constant  in  the  Sphecidae  are  still  frequent 
enougji  to  constitute  subsidiary  family  trails.  One  of 
these  is  the  presence  in  most  sphecid  genera  of  an  cpis- 
temal  sulcus  on  the  mesopleuron.  Thb  sulcus  is  notably 
absent  only  in  the  Cercerini  and  the  Ampulicinae.  How- 
ever, in  the  latter  there  is  usually  a  ventral  remnant,  in 
bees  the  epistemal  sulcus  b  common  only  in  the  priml- 
tive  bees,  Colletidae,  Malictidae.  and  .Andrcii J  u-,  al- 
though an  episternal-scrobai  sulcus  is  present  m  many 
Other  bees.  The  episternal  sulcus  is  present  in  most  ves- 
pids but  appears  to  be  absent  in  all  pompilids. 

SYSTEMATIC  HISTORY  AND  BASIC  REFERENCES 

The  first  really  modern  classincation  of  the  Sphecidae 
was  provided  by  Kohl  (1896),  although  earlier  authors 
such  as  Dahlbom  (1 843-1 84S)  and  Lepeletier  ( 1 84  S ) 
made  attempts  at  urgani/ atiiin  of  the  group.  Kohl  re- 
described  all  the  genera  and  arranged  them  first  into 
"Gattungs-gruppen,"  which  correspond  rougjhiy  to  cur- 
rent day  subfamilies,  then  "Untcrgruppen,"  which  arc 
equivalent  to  tribes.  He  recognized  86  genera,  and  his 
overall  treatment  was  quite  comenratfare.  Nevertheless, 
his  classification  was  for  the  most  part  sound  and  it  has 
been  nearly  universally  followed  to  this  day.  A  publica- 
tion of  Fox  ( 1894d).  a  correspondent  with  Kohl,  pre- 
viewed Koiil's  opus  in  English,  but  it  was  based  on  the 
New  World  fauna.  Unfortunately,  the  contribution  by 

Fmx  was  overshadowed  by  the  classification  of  Ashmead 
(,1899),  wiiich  was  tiie  exact  opposite  of  Kohl's  work 
in  nearly  every  respect.  Adunead  was  an  extreme  splitter 
at  the  family  level.  He  divided  the  Sphecidae  into  1 1 
families  and  recognized  a  total  of  177  genera.  His  group- 
ings were  often  heterogeneous,  and  his  work  was  fill!  of 
errors.  In  spite  of  this,  his  classification  gained  some 
support  in  North  America,  probably  because  Kohl's 
work  was  in  German  and  imt  sit  avve^^lhle.  In  retro- 
spect it  is  remarluble  that,  within  three  years,  two  such 


diametrically  opposed  phylDgcnciic  schemes  should  have 
appeared.  By  way  of  comparison  with  Ashmead  and  af- 
ter 70  years  of  additions,  we  recognize  226  genera,  33 
tribes,  and  1 1  subfamilies. 

Kohl  s  "Gatlungs-gruppen"  were  given  subfamily 
names  by  Dalla  Torre  (1897)  who  made  slight  changes 
based  on  Handlirsch's  (1887-95)  monograpti  of  the 
Nyssoninae.  B6mer(1919)  and  Handlirsch  ( 1925)  made 
further  modifications.  Ashmead's  system  was  split  even 
more  by  Brues  and  Melander  (1932)  who  recognized  17 
lilies,  and  by  Essig  (1942)  who  gave  21  families! 

Other  authors  have  made  notcwoi  th  v  ccmtributions 
to  the  taxonomy  of  the  Sphecidae.  Radoszkowski 
(1892)  pointed  out  the  value  of  male  genitalia  m  clas- 
sification. He  was  one  of  the  first  to  remark  on  the  sig- 
niticance  ofcerci  ("palpe  genital").  Gutbier  ( 1 9 1 5) 
made  one  of  the  first  attempts  to  sunimari/e  ethology 
of  the  Sphecidae.  and  iwata  (1942, 1972)  has  provided 
a  more  recent  summary.  Pate's  (I937d)  catalog  of  the 
genera  of  the  Sphecidae  and  their  type  species  cleared 
up  and  brought  to  light  many  nomenclatorial  problems. 
Evans  and  Lin  (]9S6a,  b)  and  Evans  (19S7c,  1958a, 
1959a,  1964a,  c)  studied  the  larvae  of  the  Sphecidae  and 
their  implications  in  the  phytogeny  of  the  family,  lida 
(1967, 1969a,  b)  and  Tnineki  and  lida  (1969)  are  fur- 
ther publications  on  larvae. 

At  the  generic  and  specific  level  a  few  autliors  have 
made  great  contributions  toward  establishing  the  iden- 
tity of  many  species  of  older  workers  such  as  Linnaeus, 
De  Geer,  Fabricius,  etc.  Schulz  (1905,  1906,  191  la,  b, 
1912)  studied  types  of  many  early  desctibers.  but  un- 
fortimately  his  publications  have  often  been  ignored  or 
overlooked.  Richards  (1935a)  identified  a  number  of 
Linnean  species,  and  van  der  Vecht  pubUdied  Several 
papers  based  on  type  studies,  the  most  outstanding  of 
i^ich  is  his  (1961a)  treatise  on  Fabrician  sphecid 
types.  Beaumont  has  reported  on  the  identity  of  many 
old  hurupean  species  in  various  papers. 

Entomology  of  the  1800's  consisted  mainly  of  de- 
scriptive taxonomy  with  such  workers  as  F.  Smith,  A 
Costa,  P.  Morawltz,  Cameron,  Tascheiriierg,  Radoszkovir- 
ski.  Saussure,  A.  Mocsaty, Cresson, and  Spinola pre- 
dominating. 

Kohl,  with  his  many  monographic  works  tai  the  late 

18O0's.  ushered  in  a  change  from  descriptive  to  revision- 
ary  taxonomy.  Ilandlirsch  and  Fox  were  noteworthy 

contemporaries  of  Kohl.  During  the  present  century 
many  uidividuals  have  made  revistonaiy  contributions. 
Of  these,  a  few  deserve  special  mention  because  of 

their  broad  contributions:  .Arnold,  Beaunionl.  Evans, 
Cussakovskij,  Krombein,  L^ciercq.  Pate,  Pul- 
awski.  Tsuneki.  R.  E  Tiimer,  Williams,  and  Willink. 

Listed  below  are  important  publications  of  a  regional 
nature  that  contain  keys  to  genera  or  species  of  cer- 
tain geographic  or  political  areas.  Some  of  the  older 

works  cited  have  nearly  outlived  Mieir  usefulness,  and 
there  are  no  synopses  for  many  regions.  We  have  also 

included  catalogs,  and  these  are  indicated  by  an 

asterisk. 
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British  Isies  -  £.  Saunders  (18%) 
France -Beiland  (1925b) 
Switzerland    Beaumont  (1064h) 
Fdand  -  Noskiewicz  and  Pulawski  (1960) 
Hungary  -  Bajiii  (19S7).  M6czir  (19S9) 
Spain    GinerMari(l943b>,CebaUo8*(1956, 1959, 
1964) 

Czechoslovakia  -  Zavadfl  and  Snoflik  (1948), 

Balthasar(197:) 
German  Democratic  Republic    Oehlke  (1970) 
"Middle  Europe"  -  Schmiedeknecht  (1930) 
Egypt  -  Honore  (1942,  keys  to  genera  only) 
Ethiopian  Region  -  Arnold  (1922-1931,  plus  later 

supplements) 
Madagiascar  -  Arnold  ( 1 945) 
India  and  Burma  -  Bingham  ( 1 897) 
Hawaii  -  Yoshimoto  (1958,  1960) 
Indonesia  -  van  der  Vecht  (1939,  keys  to  genera 

only) 

Philippine  Islands    Balta/.ar*  ( 1966) 

Japan  -  Yasumatsu  and  Watanabe*  (1964, 1965) 

America,  north  of  Mexico  -  Mueselyeck  et  al.*  (195 IX 

Krombein*(l')5«d  I'mi:,) 

Four  volumes  of  a  bibliu^raphical  nature  are  especially 
useful  to  students  of  sphecids: 

Dalla  Torre  (1897)  -  "Calalogus  Hymenopterorum" 

-  Volume  8  is  a  synonymic  catalog  of  Sphecidac. 
Horn  and  Kahle  (1935-1937)  and  Sachtleben  (1961) 

—  "Uber  entomologische  Sarnniliinj;ei5"'  Loca- 
tions of  important  msect  collections  arc  given. 
Handwriting  samples  and  labds  of  various  workers 
are  illustrated. 

MaidI  and  Klima  (1939)  -  This  synonymic  catalog 
was  discontinued  after  complctuin  of  Nyssoninae 
and  Astatinae.  The  generic  assignments  are  faulty. 

Zfansen  (1964)  -  'The  type  material  of  J.  C.  Fabri- 
ciM" 

PHYLOGENY 

It  is  often  diflkult  in  a  group  as  large  and  diversified 

as  the  Sphecidac  to  grasp  the  significance  or  the  role 
played  by  certain  characters  in  (he  evolution  of  the  fami' 
ly.  It  is  necessary,  however,  to  arrive  at  some  conclusion 
r^jBrding  generalized  or  "primitive"  traits  and  their  spe- 
cialized or  "advanced"  condition  if  one  is  to  attempt  to 
interpret  phylogeny.  It  is  obvious  that  evolution  has  often 
proceeded  from  the  simple  to  the  complex.  Thus,  a  flli- 
form  antenna  would  ordinarfly  be  considered  generalized, 
whereas  a  pectinate  or  distorted  one  would  be  considered 
specialized.  Unfoituiiately,  there  arc  so  many  exceptions 

to  this  rule  that  it  mutt  be  used  with  extreme  caution. 

Somewhat  complex  structures  found  in  generalized  Sphe- 
cidac (dentition  of  claws,  numerous  rncsopleural  sulci) 
may  be  secondarily  lost  so  that  in  such  cases  simplifica- 
tion is  the  specialized  condition.  We  have  found  that  a 
study  of  features  common  in  the  more  primitive  hymen- 
opterous  families  and  preserved  in  some  of  the  Spheddae 
is  the  most  productive  way  of  making  value  judgements 


on  evolulionaiy  paiks.  On  iliu  \mm  wc  liavc  as^ciucti  iii^ 
subfamilies  for  their  generalized  versus  specialized  traits. 

At  the  same  time  we  have  realized  that  every  existmc 
subfamily  has  developed  specializations  of  its  own,  and 
that  (KfTerent  features  have  evohi«d  at  different  rates  in 
different  groups.  Some  characters  defy  a  logical  evolu- 
tionary explanation;  among  these  are  the  placement  of 
antennae  high  or  low  on  the  face  and  the  degree  of  septt- 
ration  of  the  midcoxae.  The  following  list  gives  those 
features  that  appear  to  be  of  phylogenetic  significance 
for  the  family  as  a  whole. 

An  approximate  idea  of  the  evolutionary  status  of 
eacii  subfamily  was  derived  by  a  summation  of  special- 
ized traits.  Each  character  was  given  a  TWOgt  in  value  of 
0  to  3.  If"  a  particular  specialized  character  was  found  in 
about  iialf  of  the  genera  in  liie  subfamily,  it  was  as- 
signed a  value  of  2.  If  it  was  present  in  all  or  neatly  all 
genera,  it  was  given  a  value  of  3,  If  the  character  was 
not  represented  or  found  only  in  a  small  number  of  gen- 
era, a  value  of  0  or  I  was  assigned  respectively.  On  this 
basis  the  subfamilies  can  be  arranged  in  the  following 
ascending  order:  Ampulidnae,  27;  Sphcctnae,  28;  Asta- 
tiiiac.  -■'I ;  Ljpliy ragoginae,  36;  lintomosericinac,  45; 
Xenosphecinae,  45;  Pemphredoninae,  48;  Philantliinae, 
SO;  Nyssoninae,  57;  Larrinae,  60;  and  Crabroninae,  70. 

These  results  obscure  the  relatively  high  evolutionary 
level  of  some  tribes,  such  as  the  Bembicini,  which  if 
compared  with  the  list  of  specialized  dtancten  has  a 
value  of  64.  The  degree  of  evolutionary  diversity  is 
also  not  apparent.  For  example,  the  Larrinae  and  Nys- 
soninae include  a  wide  array  of  types  including  some 
relatively  unspecialized  forms.  By  comparison,  the 
Crabroninac  is  a  rather  uniformly  specialized  group  in 
spite  of  the  great  number  ot  gcra  ia. 

Our  ideas  of  the  phylogenetic  relationships  of  the 
subfamilies  and  their  tribes  are  shown  in  the  dendro- 
gram (fig.  7).  As  this  diagram  impUat, We  think  that  (he 
Ampulicinae,  Sphecinae,  and  Pemphvedonmac  have  few 
close  ties  widi  the  rest  of  the  sphecids,  and  they  are 
shown  as  isolated  branches.  TTie  remaining  subfamilies 
are  grouped  along  two  main  lines,  one  of  which  con- 
sists alfliost  entirely  of  the  Nyssoninae.  The  other 
branch,  here  called  the  larrinc  cinnplex  iru  !iule<  several 
subfamilies,  most  of  which  can  be  arranged  in  a  nearly 
linear  fashion  starting  with  the  most  primitive.  Astati- 
nae, going  through  the  Laphyragpginae,  Larrinae,  and 
ending  in  the  highly  specialized  Crabroninae.  The  Philan- 
thinae  seems  to  have  been  derived  from  the  Larrinc  com- 
plex and  perhaps  is  most  closely  allied  with  the  Larri- 
nae, but  the  group  has  diverged  from  the  main  larrine 

stem.  T\\c  Entomoscricinac  and  Xenosphecinae  display 
characters  intermediate  between  the  larrine  and  nys- 
aonifle  branches  and  are  placed  between  them. 

Larvae 

The  classitication  of  the  Sphecidae  proposed  by  Evans 
(1959a,  1964a),  based  on  larvae,  is  in  genci.il  .uncord- 
ance  with  the  one  we  have  proposed  based  on  adult 
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morphology.  For  example,  we  agree  wtth  Evans  m  plac- 
ing the  Trypoxyloninae  as  a  tribe  iti  ihe  Lurrinae  and  in 
regurding  the  AmpuUddae  as  a  subfamily  of  the  Sphe- 
cidae.  However,  we  have  arrived  at  different  conclusions 
in  a  few  cases.  He  suggested  tfiat  the  Crabroninae  should 
be  included  in  the  Larrinac.  Tlicrc  is  no  doubt  that  such 
a  move  can  be  defended  on  adult  morphology,  because 
the  crabronines  are  certainly  dosely  United  to  the  ia^ 
rincs  through  the  Bothynostclhini  and  Stapheutini. 
However,  for  the  sake  of  practicality  we  have  kept  the 
Crabroninae  separate.  Another  point  of  difference  with 
Evans'  scheme  Is  the  status  of  the  Mellinini.  He  would 
make  this  group  a  subfamily,  but  adult  morphology  does 
not  offer  the  strong  differences  found  in  the  larvae. 
Ihis  is  discussed  more  fully  in  the  systematics  uf  the 
Mellinini.  Based  on  larval  characters.  Evans  associates 
the  Astatinae  and  Philanthinae  with  Ihe  nyssonine 
branch  in  his  dendrogram.  However,  adult  morphology 
dearly  relates  these  two  groups  more  closely  with  the 
larrine  stem. 

Since  larvae  are  known  for  only  a  relatively  small 
immber  of  genera,  we  have  much  more  to  learn  about 
larval  characters  and  their  bearing  on  spheeid  classifica- 
tion. The  afiinities  of  unusual  forms  such  as  Laphyngo- 


gus.  Entomosericus,  Xeno^fiex,  Odontosphex.  and 
Auchenophorus,  for  example,  are  stfll  uncertain.  Hope- 
fully,  the  discovery  and  study  of  their  larvae  will  shed 
furUier  light  on  spheeid  phylogeny. 

Those  who  would  make  separate  families  of  the  sphe- 
eid subfamilies  should  consider  Evans"  ( 1964a )  comments 
on  larvae.  He  said  tlial  "the  most  striking  discontinuity 
in  larval  structure  fin  the  Sphecidae)  occurs  not  between 
the  Ampulicidac  aiicl  the  Sphecidae  but  between  the 
Ampulicinae  and  Sphecinae  on  the  one  hand  and  all 
other  sphecoids  on  the  other."  The  same  thing  can  be 
said  on  the  basis  of  adult  morphology  It  would  imt  he 
too  unreasonable  to  separate  the  Ampulicinae  and  Sphe- 
cinae from  the  other  subfamilies,  as  the  family  Spheci- 
dae. The  remaining  groups  would  constitute  the  family 
Larridac.  However,  we  do  not  feci  that  much  would  be 
gained  by  doing  this,  and  furthermore  it  would  impose 
a  family  name  change  that  we  feel  is  undesirable.  The 
Spheddae  is  perhaps  unique  in  that  there  are  an  unusual 
number  of  aberrant  relit  t  cener.t.  Amonj]  the  more  strik- 
ing Otamples  are  Eniomosericus,  Xeiiosphex.  Laphyrago- 
gus,  and  Otbmto^hex.  Evolutionary  extinction  hat  taken 
care  of  such  problem  uenera  in  most  other  Aculeate 
families.  These  genera  possess  traits  that  cut  across  tradi- 


TABLE  2 

Fhylogenetic  Characters  In  ^)heddae 
GamUttd 

1.  Ocelli  normal 

2.  Inner  eye  margins  parallel 

3.  Mouthparts  short 

4.  Palpal  formula  6-4 

5.  Mandibular  socket  open 

6.  Pronotum  long,  not  closely  fitted  to  scutum 

7.  Pronotal  lobe  close  to  or  touching  tefula 

8.  Notauli  present,  long 

9.  Propodeum  elongate,  dorsal  surface  horizontal 

11  !  r  Internal  sulcus  present,  long 

1  1 .  Onuulus  absent 

1 2.  Lower  metaplcural  area  present 

13.  Marginal  cell  long,  apex  acuminate 

14.  Three  normal  submarginal  cells 

15.  Outer  veinlet  of  flrst  submarginal  cell  angled  and 

with  a  remnant  of  the  first  radial  crossvein 

16.  Media  diverging  after  cu-a  in  fore  wing 

17.  Forewing  with  three  discoidal  cells 

1 8.  Jugal  lobe  nearly  as  long  as  anal  area 

1 9.  Subcotta  present  in  hindwing 

20.  Second  and  third  anal  veins  present  in  hindwing 

2 1 .  Hindwing  with  medial  and  submedial  ceUt 

22.  Caster  sessile 

23.  Male  with  seven  and  female  widi  fix  visible  segments 

24.  Pygidial  plate  absent 

25.  Cerci  present 

26.  Male  sternum  VIll  broad,  not  appreciably  narrowed 

apically 

27.  Volsc'b  with  digitus  and  CUtpit 

28.  C  laws  with  inner  teeth 

29.  Midtibia  with  two  apical  SPUS 

30.  Plantulae  present 


SpeeUUttd 

OceUi  deformed 

Eyes  strongly  converging  or  holoptic 
Mouthparts  einnj^.itij  or  unusuaUy  modified 

Palpi  with  fewer  segments 

Mandibular  socket  closed 

Pronotum  short,  closely  appressed  to  acutum 

Pronotal  lobe  and  tegula  well  separated 

Notauli  absent  or  short 

Propodeum  short,  dorsum  sloping 

Epistemal  sulcus  abaent  or  short 

Omaulus  present 

Lower  metapleural  area  absent 

Marginal  cell  short,  apex  truncate  or  open 

Submarginal  cells  two  or  less,  or  one  of  them  petiolate 

Outer  veinlet  of  first  submarginal  cell  stnight.  not 

appendiculate 
Mi  tli.i  diverging  before  ^u-a  in  forewing 
1  orewing  with  fewer  than  three  discoidal  cells 
Jugal  lobe  small  or  absent 
Subcosta  absent  in  hindwwg 
A]  and  A3  absent 

Medial  and  submedial  ceUs  incomplete 

Gaster  petiolate 
Fewer  segments  visible 
Pygidial  plate  present 
Cerci  absent 

Sternum  VIH  narrowed  or  spinose  apicaDy,  or  modi- 
fled  into  a  false  sting 

Volsella  simple  or  absent 

Claws  simple 

Midtibia  with  oneornotpuCS 
Plantulae  absent 
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tional  subfamily  lines  and  in  our  view  malce  impractical 

the  establishment  of  several  families  from  the  subfami- 
lies of  Uie  Sphecidae.  tniomosericus,  for  example,  links 
the  Lanlnae  and  Nyssonlnae.  Some  would  argue  that 
these  odd  genera  should  be  marc  or  less  arbitrarily 
placed  in  one  or  another  subfamily  (or  family  ),  but  wc 
feel  that  doing  so  would  obscure  an  understanding  of  the 
rehttionships  of  the  groups  involved.  /Mso,  such  arbitrary 
placement  wouid  lead  to  problems  in  defining  groups. 
We  feel  that  much  more  is  gained  by  isolating  these 
problem  genera  in  monotypic  subfamilies.  Ihis  draws 
attention  to  them,  and  also  makes  It  tfai^r  to  define 
the  larger  subfamilies,  a  task  which  is  not  easy  even  with- 
out them. 

Sphccids  and  the  Ancestry  of  Bees 

Bees  are  certainly  the  closest  relathws  of  the  Sphecidae, 
and  their  differences  are  not  always  easily  appreciated.  In 
fact,  we  share  the  view  of  Michener  (1944;  and  Bradley 
(1958)  who  suggested  that  bees  should  be  included  in 

the  superfamiiy  Sphecojdea. 

A  discussion  of  the  ancestry  of  bees  with  respect  to 
the  Sphecidae  would  necessitate  a  study  far  larger  than 
perinitted  within  the  scope  of  this  book.  After  surveying 
the  Sphecidae  it  is  our  impression  that  the  subfamily 
Pemphredoninae  contains  some  of  the  most  beelike 
fonm  in  the  £uiiily  with  respect  to  general  body  form 
and  wing  venation.  Some  larrines,  such  as  Tacf^tes  and 
Serkoi^rus,  arc  also  beelike,  hut  the  resemblance  is 
more  superfkdal.  Malyshev  (196S}  devoted  considerable 
space  to  outline  his  hypothesis  that  bees  probably  arose 
from  a  pemphredonine-like  ancestor.  Similarities  in  nest 
construction  between  the  more  primitive  bees  and  pem- 
phredonines  were  important  to  his  theory.  He  pointed 
out  that  amone  sphecids  the  bee  habits  (in  llylaem, 
CoUeies)  of  lining  and  pariitiunmp  nest  cells  with  a 
membrane  secreted  by  salivary  glandb  is  found  only  in 
pemphrodonine  wasps,  notably  Pseiiulus.  The  use  of 
resin  by  tiie  pemplucdonine  i^enm  Passaloecus  (KroTO- 
bein,  1967b)  to  partition  the  nest  is  reminiscent  of  the 
same  use  of  tliis  substance  by  some  megachUid,  anthor* 
phorid.  and  apid  bees;  and  the  discovery  of  sociality  in 
the  pemphred<in;ru'  ^cwis  Mu msuanius  (^latthcw^. 
1968a,  b)  adds  iurtlier  credence  to  Malysbev's  hypothe- 
sis that  bees  and  pemphredonlnes  may  have  evolved 
from  a  common  ancestor  Some  species  of  the  sceliphro- 
lAn  tfinus  Pudtum  use  rcsin  in  nesi  construction  too.  and 
sociality  is  known  in  the  related  genus  Trigniu'psis.  How- 
ever, neither  seems  Ukely  to  be  directly  involved  in  the 
ancestry  of  bees. 

Fos^  Record 

.\s  f;ir  .IV  spheoiJ^  are  concerned  the  fossil  record  is 
quite  iiugmeniary  1  he  oldest  sphecids  are  several  forms 
described  by  Evans  (1969b,  1973b)  from  Cretaceous 
amber  of  Canada  and  Siberia.  The  wings  of  these  are 
very  similar  to  living  Pemphredoninae,  and  it  seems 
likely  that  the  Sphecidae  must  have  been  quite  diversi- 
fied before  the  end  of  the  Mcsozoic.  Evans  (1956a) 
remarked  that  he  had  seen  Baltic  Amber  (OUgocene) 


in  the  collection  of  the  Museum  of  Comparative  Zoo- 

logy  containing  Sphecids  belonging  to,  oi  close  to. 
modern  genera  such  a&Ampulex,  Dolichurus,  Pern- 
phredon,  naaaloecus,  and  even  the  hi^ly  evolved 
Crabronini. 

The  descriptions  of  most  supposed  spliecid  tossils 
do  not  include  figures  or  photographs,  and  wc  have  not 
felt  obliged  to  evaluate  the  few  taxa  so  far  described. 
Evans  (1966a)  has  examined  the  types  of  a  few  and  re- 
assigned some  of  these  to  other  families.  Listed  be- 
low in  decreasing  chronological  agp  are  all  of  the  fos- 
sils known  to  us  that  have  been  attributed  to  the 
Sphecidae.  Annotations  have  been  appended  in  a  few 
cases. 

Lower  Cretaceous: 

Arclmphex  crowsoni  Evans,  1969b  (Similar  to  wing 
of  Psenulus.  a  peraphredonine) 

Upper  Cretaceous: 
Lhponana  smgularis  Evans,  1969b  (Similar  to  wing 

o(Spilome»a,  a  pemphredonine) 

Taimyrisphex  pristhius  Evans,  1973b  (Evans"  place- 
ment of  diis  taxon  in  Sphecidae  only  tentative. 
We  concur  because  pronotum  is  unsphecidlikc) 

Pittoccus pauper  Evans,  1973b  (Evans  places  this  in 
Ptomphiredonini) 

Hoc en c 

DidineisstM4aeensSc\iiidiix,  1890  (Evans,  1966a 
placed  this  in  the  Eumenidae  near  i4la»ror) 

Wr?p/iJ«s  flrr/(f>n  c7es  Cockerell.  1922  (Evans.  1966a, 
suggested  a  relationship  vjWh  llarpactosiigma 
which  II  V.  .  ,uals  Oryttus,  but  it  could  just  as 
easily  be  il^samnudetes. 

Oligocene: 

K$on  oligoeemtm  Cockerell,  1908  (Redescribed  as 

Fison  oligf^aetmm  by  Cockerel!  in  1 90*5) 
Thicheliodei  succinalis  (Cockerell).  1909  (Crabro) 
ThKheUodes  tomquisti  {CockeieWl  1909  (Crabro) 
Nysson  rot rc'i^is  Meurwer,  1915.  (Evans,  1966a. 

placed  tliis  in  the  Eumenidae.  and  Statz,  193b, 

identified  it  i%Alastor.  ) 
Sceliphron  tertiarium  Meunier,  I91S 
Philoponites  darus  Cockerell,  191S 
Sceliphron  brevior  Cockerell.  1921 
iSphex  obscurus  Statz,  1936,  nec  Fischer-Waidheim, 

1843 

Philanihiis  anuidattis  'I  tieohald.  14.^7 
^Cerceris  berlandi  Timon-David,  1944,  nec  Giner 
Mari.  1941 

Miocene: 

AmmophUa  annoia  Heer,  1H65,  nomen  nudum? 
Ammophih  Infema  Heer,  1865 

Spli'w-  :K'!);a'irr!i\  Heei,  186? 
Ammuphila  gigantca  Schobcrlin,  1888.  noinen 
nudum 

AmmophUa  minima  Schobcrlin,  1888,  nomen  nudum 

Tracheiiodes  mortuellui  Cockerell,  1905 

HoptiSM  sepulnu  Cockerel],  1906  (Evans,  1966a,  said 


FIG.  7.  Dendrogiam  showing  presumed  phylogeny  of  the  family  SplMcklM. 
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tiiis  is  similar  to  Goryies.) 
HopUtbka  koMlana  CockeieO.  1906  (Emi,  1966a. 

placed  this  in  the  Tiphiidae  near  Antht^Ka) 
Btuatoecus  scud  Jen  CiKkcrell,  1906 
Ffophilanthm  Jestructus  Cockerell,  1906 
Ammophila  aiiiiquella  Cockerell.  1906 
Lmophaiies  ophthalmicus  HandJirscli,  1907 
Chalybion  mortuum  Cockerell,  1907 
Pison  cockereUae  Rohwer.  1908 
Mellinus  handiirschi  Rohwer,  1908 
Philanthm  saxigenus  Rohwer,  1 909 
Fassatoecus  fasciatus  Rohwer,  1909 
Oabm  hngoevus  Cockerell,  1910  Ectemnbts) 
Sphcx  bischfjffi  Zeuner,  1931  (Tins  appears  tobdoRg 

in  the  Ammophilini  or  Sceiiphionini.) 

Pini  OSOPHY  OF  SUPRASPECIFIC  CATEGORIES 
One  of  the  Tirst  taxonomic  problems  that  we  faced  was 
the  possibihty  that  the  Sphecidae  might  be  divided  into  a 
number  of  families,  following  the  lead  of  some  previous 
workers.  In  support  of  this  idea  is  the  fact  that  sphecids 
are  perhaps  even  more  diversified  than  the  bees  that  are 
customarily  treated  as  five  to  a  dozen  or  more  families.  A 
stmiiar  comparison  can  be  made  with  the  chalcidoid 
wasps  which  have  been  fragmented  into  many  families. 

However,  regardless  of  propriety,  the  Sphecidae  cannot 
be  divided  satisfaciorily  mto  a  series  of  families  when  con- 
sidered from  a  world  standpoint.  Even  subfamilies  are 
difficult  to  delimit  except  on  a  local  basis,  and  it  is  only 
when  we  reach  the  level  of  the  tribe  that  the  subdivisions 
become  readily  definable. 

Our  philosophy  on  the  recognition  of  genera  requires 
some  explanation.  The  inadequacy  of  generic  discretion 
and  the  wide  disagreement  rtmoiij:  specialists  as  to  generic 
limits  have  been  major  siumbluig  blocks  in  the  systema- 
tict  of  aculeate  wasps.  In  the  present  study  we  have  tried 
to  view  the  entire  family  objectively  from  a  world  stand- 
point. Ideally,  assignment  of  an  animal  to  a  genus  should 
apply  a  certain  appearance,  certain  habits,  and  certain 
relationships  with  other  genera.  Obviously,  the  old  gen- 
era of  Nysson,  Gorytes.  Sphex,  and  Crabro,  to  name  a 
few,  imparted  little  of  this  sort  of  information.  Wc  be- 
lieve that  a  genus  should  be  that  group  of  related  species 
that  can  be  separated  structundly  from  other  such  groups 

with  a  reasonable  degree  of  certainty,  particularly  if 
there  is  a  biological  connotation.  From  a  practical  point 
of  view  a  genus  of  25  species  is  more  easily  handled  than 
one  of  250  species.  The  degree  of  difference  from  other 
genera  is  a  matter  of  less  moment  and  can  be  considered 
in  rdation  to  the  size  of  the  genus.  Therefore,  not  aD 
genera  are  equivilem  jibylogeneticaUy.  For  the  moit  part 
we  have  avoided  the  use  of  subgenera  and  have  treated 
the  supraspeciHc  cati'iM i- ie\  either  as  "species  >;ruups"  or 
as  genera.  The  use  of  subgenera  where  they  are  defmed 
only  on  characters  of  one  sex  seems  particularly  weaic  to 
us,  and  in  most  examples  of  this  kind  wc  have  used 
species  groups.  Species  group  headings  convey  the  same 
information  that  subgenera  do,  and  they  do  not  clutter 
our  already  overburdened  zoological  list  of  generic  cate> 


pia  Mm%,  il  m  \mi  fuunii  i  tiibg^nu^  iliii 

distinct  in  both  aexas,  we  have  devated  it  to  genus.  Ex- 
ceptions  to  this  rule  are  found  in  some  of  the  larger 
genera  such  as  LUis,  Pison,  Sericophonis,  and  Crossocer- 
US.  Our  rather  brief  studies  of  such  genera  indicate  tliat 

they  contain  distinct  groups  of  a  generic  nature,  but 
since  wc  have  not  been  m  a  position  to  make  in-deplh 
analyses  of  these  taxa,  and  also  because  the  fauna  of 
many  parts  of  the  world  sui.  !i  as  Australia,  New  Guinea, 
and  South  America  is  not  adequately  known,  we  have 
decided  to  use  subgenera.  Further  evidence  may  in- 
dicate that  some  of  these  are  nothing  more  than  spedea 
groups,  while  others  are  genera. 

FAMILY  STATISTICS 

The  number  of  species  in  our  checklists  totals  7,634  (not 
including  subspecies,  synonyms)  that  are  distributed 

among  226  genera.  This  total  includes  8.5  unknown  or 
questionably  assigned  species,  a  tew  of  which,  especially 
in  Sphex  and  Crabro.  may  not  be  sphecids.  The  num- 
bet  of  species  in  each  of  (he  1 1  subfamilies  is  shown  in 
Table  3  below,  which  also  indicates  the  largest  genus  in 
each  group.  Figures  in  parentheses  give  the  additJonal 
number  of  species  in  each  taxon  that  are  unlcnown  or 
doubtfully  plMcd. 

The  Larrinae  is  the  largest  subfamily,  but  the  largest 
gienus,  Cerceiis.  represents  nearly  80  percent  of  the 
Philanthinae.  For  its  size,  the  Larrinae  contains  com- 
paratively few  genera,  and  some  of  these  rival  the  sec- 
ond largest  sphecid  genus  Typoxylon,  m  size:  [achy- 
QTAex  -  351 ,  Tbieftyr^f  -  268,  and  LMa  -  263,  Tbdk)^ 
sphex  and  Bemhix  are  the  third  and  fourth  largest  sphe- 
cid genera  respectively,  followed  by  Tachytes  and  Liris 
iti  declining  order.  There  is  a  considerable  gap  between 
the.se  five  and  the  largest  of  the  remaining  sphecid  gen- 
era. The  diversity  of  the  Nyssoninae  is  clearly  indicated 
by  their  having  close  to  twice  the  number  of  genera 
of  the  Larrinae  or  the  Crabroninae. 

The  body  length  of  sphecids  ranges  from  the  diminu- 
tive 2  mm  of  some  species  of  Bcln/ukrus,  Misco- 
phoides,  and  Tunberlakem  to  the  SO  mm  or  more  at- 


TABLE  3. 
Family  Statistics 


Number 

Species 

of 

t  Lugtitgma 

Larrinae 

2,073+  (7) 

39 

Try  poxy  lun 

Nyssoninae 

1.473+  (3) 

71 

Bembix  -  324 

Crabroninae 

1,21I+(17) 

44 

Oxybelus  217 

Philanthinae 

1.097+  (3) 

11 

Cercerit  -  8S7-K2) 

Pemphiedoninae 

714*  (1) 

28 

Punuha  -  121 

Sphecinae 

660+(S2) 

19 

Ammophila- M'iH^) 

Ampulicinae 

16S+  (2) 

6 

Ampulcx-  1  16+(2) 

.^statinae 

145 

5 

Astaia  7fi 

Laphyragoginae 

6 

1 

Laphyragogus-b 

Xenosphecinae 

3 

1 

Xenosphex—3 

EjitomosezkixHie 

2 

1 

EntomoMericus—2 
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tained  by  some  specimens  of  Dynatus  nigripes,  Sphex 
ingens,  and  some  havpmnmophOtu 

EXPLANATION  OF  CHECKUSTS 

In  preparing  the  species  lists  wc  have  checked  the  litera- 
ture through  December  31,  1973  and  in  a  few  instances 
bqrond  tliB  date.  Undoubtedly,  in  spite  of  our  effbrtt, 
a  few  names  may  have  escaped  detection. 

For  date  of  publication  we  have  ordinarily  used  that 
indicated  on  the  original  paper.  However,  for  papers  the 
dates  of  which  are  unclear  we  have  followed  Sherbom 
and  Woodward  (1 901. 1906).  Sherbom  (1922a,  1923, 
1937).  Steam  ( 19.^7),  Gtiffin  ( l')37),  Blackwdder 
(1947,  1949).  Bohart  and  Menke  (1963),  and  Menke 
(1963a,  197'ib). 

In  t1;ese  lists  we  have  given  the  species  name,  author, 
year,  original  generic  name  in  parentheses  if  different 
from  the  present  assignment,  geographic  distribution, 

subspecies  if  any,  and  critical  synonymy.  Synotiynis  and 
subspecies  are  listed  in  chronological  order.  Authors 
names  of  valid  species  and  subspecies  arc  con  tamed  in 
parentheses  if  the  taxon  was  originally  described  in  a  dif- 
ferent genus.  This  has  not  been  done  for  authors  of  syn- 
onyms. The  ending  of  each  name  has  been  changed  to 
agree  with  the  gender  of  the  genus.  An  abbreviated  ex- 
ample fromSce(l(pfcran  illustrates  the  style  outlined: 
madnapatanum  (Fabiidus),  1781  (S^xAex);  Oriental 
Region 

?A«tf2ve  Christ.  1791  {Sphex\  nec  Villers,  1789 

inlerrnplum  Palisot  de  Beauvois,  1806  (Pelopaeus) 
ssp,  tubtfex  (Latreiile),  1809  {Pelopaeus),  Morocco  to 
Tunisia,  s.  Europe  to  Iran 

pcctorale  Dalilhom.  184 ."J  (Pelopaeus) 
s&p.formosanum  van  der  Vecht,  1968;  Taiwan 

In  thi*  example  we  have  indicated  that  SceHphnon  mad' 

raspatanum.  published  in  I7S1  by  Fabricius.  is  the  valid 
name.  Parentheses  around  Fabricius  indicate  that  he  de- 
scribed the  species  in  a  difTerent  genus,  in  this  caseSpAex, 
which  is  listed  in  parentheses  behind  the  il  v.c  ot"  publica- 
tion. This  is  followed  by  the  distributional  d.iia  tor  the 
species.  Besides  the  nominate  form  madraspatanum,  two 
subspecies  are  listed.  Synonyms  o(  madraspatanum  sj. 
are  ktgubre  and  bttermptum.  but  the  questionmark  in 
front  of  tlie  llrst  <it"tliese  indicjites  tli;it  its  placement  here 
needs  confirmation,  and  "nec  Villers,  1789"  shows  that 
the  name  is  a  junior  homonym  in  Sc^hron.  The  name 
pectorak  is  listed  :\<  a  synonym  of  the  subspecies  lubi- 
Jex.  All  oi  Uie  names  with  the  exception  offormosamm 
van  der  Vecht  are  indicated  as  having  been  described  in 
genera  other  thmScel^hmn. 

Our  recognition  of  subspecies  is  based  on  the  latest 
available  reference.  There  are  obvious  discrepancies  in 
use  of  the  trinomial  in  the  literature.  Some  trinomials 
represent  true  geographical  subspecies,  others  are  sbnply 
color  varieties  or  e.xpressions  of  a  dine.  Still  others  ap- 
pear to  us  to  represent  distinct  species.  For  the  most 
part  we  have  left  these  problems  to  future  workers  be* 


cause  their  interpretaticm  is  beyond  the  scope  of  this  re- 
vision. 

We  have  used  a  number  of  symbols  in  our  lists.  Ques- 
tioiunarks  in  front  of  species  names  not  in  synonymy  in- 
dicate that  the  generic  assignment  is  in  doubt.  A  tew  of 
these  taxa  are  even  qucstionaUy  placed  in  the  Sphecidae. 
Questionmarks  in  front  of  names  in  qrnonymy  and  sub- 
species indicate  that  the  status  of  the  taxon  within  the 
genus  is  unclear.  Tlie  dagger  symbol  (  f  i  in  front  of  a 
species'  name  indicates  that  it  is  a  junior  homonym  cur- 
rently without  a  replacement  name.  We  have  not  re- 
named many  of  the  homonyms  discovered  because  we 
feel  that  in  some  cases  icvisionary  WDrk  will  indicate 
that  replacement  names  are  available  through  synonymy. 
We  have  examined  a  great  number  of  holotypes  in  this 
study.  We  have  placed  asterisks  in  front  of  the  names  of 
iliose  that  we  specifically  want  to  indicate  as  having  been 
seen  by  one  of  us. 

Where  one  of  us  or  one  of  our  correspondents  (J.  van 
der  Vecht.  W.  J.  Pulawski,  etc.)  have  made  new  synonymy, 
new  combinations,  or  change  of  status,  it  is  indicated  at 
the  end  of  the  citation  of  the  name:  new  synonymy  by 
R.  Bohart.  In  nearly  every  case,  new  synonymy  is  based 
on  examination  of  holotypes.  Lectotypes  have  also  been 
designated,  and  these  are  appended  at  the  end  of  the 
buon  in  question. 

We  have  based  our  spelling  of  authors  names  on  the 
way  they  have  most  commiuily  appeared:  Dc  Geer,  Van- 
der  Linden,  Cuerin-Meneville,  du  Buysson,  Palisot  de 
Beauvois,  etc.  An  exception  is  Lepetetier  de  Saint- 
Fargcau.  lie  usually  referred  to  himself  as  St.  Fargeau  as 
attested  by  his  signatures  in  our  possession,  but  authors 
have  traditionally  called  him  Lepdetier. 

Some  of  the  works  of  Linnaeus  such  as  "Pandora  et 
Flora  Rybyensis"  also  contain  the  name  of  one  of  his 
students  On        surl'ace  it  wuuld  appear  Iliat  taxa  dfr 

scribed  in  such  paper  s  should  bear  dual  authorship. 
However,  according  to  reraarlcs  on  pages  83-84  In  **A 
catalogue  of  the  works  of  Linnaeus.  .  ."  published  in 
19S7  by  Sandbergs  Bokhandel,  Stockholm,  "the  academ- 
ic theses  which  have  Linnaeus'  name  as  Praeses  contain 
nothing  but  the  results  of  his  own  researches  and  inves- 
tigations. At  that  tirne  the  professors  at  Upsala  dictated 
most  of  the  theses  to  their  students  and  only  rarely  did 
a  defendant  write  his  thesis  himself.  One  of  the  things 
the  respondent  had  to  do  was  to  put  the  text  into 
good  or  passable  Latin.  Sometimes,  when  the  subject 
was  complicated,  this  was  not  an  easy  task.  Besides  ren- 
dering the  text  into  Latin,  the  defendant  diould  pay 
for  the  printing  of  the  theses.  In  this  way,  a  professor, 
at  least  an  industrious  one  like  Linnaeus  saved  a  lot  of 
mon^.**  We  assume  tiiat  this  discussion  applies  equal- 
ly to  Dahlbom's  "Exercitationes  Hymenoptcrologicae" 
in  which  a  number  of  his  students'  names  appear.  Wc 
have  attributed  authorship  of  taxa  in  these  cases  solely 
to  Linnaeus  or  Dahlbom.  To  do  otherwise  in  the  case 
of  Dahlbom's  work  would  pose  problems  because  parts 
of  some  descriptions  bofin  under  One  Student's  name 
and  finish  under  another. 
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Sometiines  a  species  In  cunent  literature  has  been  at< 

tfibuted  to  an  author  who  has  given  the  best  ortnost 
useful  description  rather  ihun  lu  the  uriginul  desciiber. 
Must  of  these  cases  involve  descriptions  published  be- 
fore 1850.  For  example  a  few  names  attributed  to 
LatreiUe.  Dahlbom,  or  Vandcr  Linden  were  described 
previously  by  Panzer  or  Fabricius.  An  example  is  Bern- 
bix  ocuiata  for  which  LatxeiUe  is  usually  given  as  the 
author,  whereas  actaaOy  it  wai  described  earlier  1^  Bin- 
zer.  In  all  such  cases  we  have  tried  to  ferret  out  the 
original  author  and  date. 

We  have  tried  to  follow  the  International  Code  of 
Zoological  Nomenclature  througliout.  and  this  has  re- 
sulted in  a  number  of  species  name  changes,  especially 
for  some  rather  well  known  Old  World  forms.  It  is  our 
coiitcntinn  that  rules  arc  made  to  he  followed.  Lind  that 
the  only  way  to  reach  the  goal  of  a  stable  n<Miienclature 
is  to  make  the  necessary  changes  when  the  need  is  dis- 
covered rather  than  to  procrastinate  for  sentimental 
reasons.  Failure  of  workers  to  follow  Article  59  has 
created  the  largest  source  of  name  changing.  Dalla 
Torre  (1897)  in  his  catalog  of  the  Sphecidae  used  a  very 
conservative  generic  concept,  and  his  "lumping"  of  gen- 
era resulted  in  his  proposing  many  new  names  for  sec- 
ondary homonyms.  The  same  applies  to  the  very  early 
works  of  Villers  ( 1 789),  Gmelin  ( 1 790),  TUrton  ( 1 802), 
and  a  few  ntliers  v'.hn  reLT.i',ni/ed  only  a  few  large  wasp 
genera  such  asSphex  and  Vespa.  According  to  Article 
59  (c)  new  names  proposed  before  I960  for  secondary 
homonyms  arc  valid  even  though  homonymy  no  longer 
exists.  I  he  following  example  from  Cerceris  illus- 
trates how  we  have  indicated  the  appiteation  of  article 
S9c  in  our  checklists. 

comigera  (Gmelin),  1  l')U  { Vespa):  India,  new  name 
for  Vespa  cornuta  (Fabricius),  (Art.  5')c) 
comuta  Fabricius,  1787  {Cnbro);  nec  Vespa  cor- 
mta  Linnaeus,  1758,  now  in  Syrutgris. 

This  shows  that  Gmelin  lumped  Crabro  comuta  Fabricius 
and  Vespa  comuta  Linnaeus  under  the  genus  Vespa  and 
renamed  Fabricius' junior  homon)mi  comigera. 

Appended  to  the  checklists  of  Spliex  and  liembix 
species  are  lists  of  names  published  in  auction  catalogs. 
The  rules  of  the  International  Commission  on  Zoological 
Nomenclature  are  not  completely  clear  as  to  the  status 
of  such  names,  but  under  Article  8  of  the  Code  it  would 
appear  that  the  paper  in  which  they  were  published  does 
not  constitute  ■^  pcrminieiit.  scientific  record.  Some 
names  of  LiciUcnstein  (  1  796)  iiavc  been  accepted  for 
many  years  in  other  insect  orders,  and  il  would  seem  that 
the  status  of  auction  catalogs  neeck  to  be  settled  by  the 
Commission. 

We  !ui\  c  ire.iied  generic  names  ending  m  ops  as  nuscu 
line  (Art.  30a  (iX-^))i  snd  those  ending  in  opsis  as  feminine 
(Art.  30a  (i)). 


Distribution  as  given  in  the  species  checklists  often 

refers  to  areas  rather  than  to  political  boundaries.  For  ex- 
ample, s.  Africa  refers  to  the  southern  one-t\)urtli  of  that 
continent  whereas  S.  Africa  indicates  the  country  of  South 
Africa.  The  Ethiopian  Region  indicates  the  zoological  re- 
gion south  of  the  Sahara  desert.  The  use  of  China  relers 
to  the  mainland  and  Taiwan  lo  the  island  of  Formosa. 
For  island  names  in  the  iiast  Indies  we  have  followed  the 
Atlas  of  the  World  publidied  in  1970  by  the  National  Geo- 
graphic Society.  The  term  "Middle  East"  refers  particular- 
ly to  Turkey,  Syria,  Israel,  Jordan,  Saudi  Arabia,  Iran, 
Iraq,  and  small  associated  countries.  The  term  "sw.  US- 
SR" includes  the  areas  or  states  of  Trunscaspia.  Tran^ 
Caucasia,  Turkmen  S.S.R.,  Uzbek  S.S.R.,  Kazakh  S.S.K., 
Tadzhik  S.S.R.,  and  Kirgiz  S.S.R.  We  have  used  the  cur- 

rent  names  of  the  various  new  .AfriL-an  nations  as  well 
as  others  such  as  Ban^adesli  (bast  Pakistan)  and  Sri 
Lanka  (Ceylon).  Directional  abbreviations  used  are  e., 
s..  n..  w.,  se..  nw..  sw..  ne..  and  centr.  In  the  United 
States  (U.S.),  c.  U.S.  refers  genL-rally  to  the  area  cast  of 
the  Mississippi  River,  w.  U.S  lo  tlie  area  west  of  the 
Rocky  Mountains  crest,  and  centr.  U.S.  to  the  area  in 
between.  The  abbreviation  "sw.  U.S."  means  the  south- 
ern tier  of  states  from  west  Texas  to  southern  California. 
The  term  "U.S.:  Transition  zone"  indicates  a  faunal 
zone  as  figured  in  the  frontispiece  of  Muesebeck  et.  dL, 
(1951). 
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Crabroiuni 
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Entomoseticini 
Xenosphecinae 

Xenosphecini 
Nyssoninae 

MeOinini 
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Gorytini 
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Eremiasphcciini 

Philanthini 

Aphilanthopsini 

Odontosphecini 

FseudoscoUini 

Cercerini 
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Listed  hen  tie  all  the  recent  fenera  of  the  family  and 
their  synonyms.  Fossil  genera  are  omitted  but  can  be 
found  in  the  section  on  fossil  Sphecidae.  The  genera  (and 

higlicr  taxa)  arc  arranged  in  what  we  consider  the  best 
phylogenetic  order  possible  in  a  linear  format.  Sullen- 
era  are  placed  in  parentheses,  Indented,  and  listed  in 

clir<.ni-ilOi;ii.;il  scquorue  w  ithin  each  gcr.us.  S\  nonyms 
are  indented  under  each  genus  and  subgenus.  We  liave 
chosen  to  give  only  the  name,  author,  year,  and  page  of 
tiie  original  generic  description.  The  complete  citation 
can  be  found  in  the  literature  cited  section  at  the  end  of 
the  book. 

The  first  entry  after  "type  species"  is  always  the  bi- 
nomen  cited  as  the  type  by  the  designator.  In  most 
cases  our  wordage  is  an  exact  quotation,  but  we  have 
q>elled  out  the  genus  and  author  names  in  full  and  have 
added  the  proper  date  after  the  author's  name  if  these 
were  abbrc\  ia ted  or  omitted  b>  ihe  designator.  We  have 
placed  parentheses  around  the  name  of  tlie  autiior  if 
the  binomen  designated  as  the  type  species  is  not  the 
original  combination  for  the  species  name.  If  author- 
ship of  tlie  binomen  designated  as  type  species  was  at- 
tributed to  someone  other  than  the  true  author  of  the 
species,  we  have  inserted  "of"  between  tiie  species  name 
and  the  supposed  author.  We  have  also  made  ccitain 
that  the  species  name  agrees  with  the  gender  of  the  gen- 
us name  with  which  it  is  combined.  Quotes  placed 
around  the  first  entry  mean  that  we  have  given  the  ex- 
act wordage  used  by  the  designator.  This  indicates  that 
the  identity  of  the  type  species  is  not  clear  without  re- 
course to  evidence  external  to  the  article  in  which  the 
designation  was  :mdc. 

Our  treatment  uf  munotypic  genera  tuiluws  the  above 
outline  for  designated  type  species,  except  that  the  first 
entry  is  the  oldest  reference  to  the  apecies  g}v«n  in  the 
original  description  of  the  genus. 

Unless  some  clarification  is  needed,  the  first  entry  is 
followed  by  an  author,  year,  and  page  reference  to  the 
person  that  designated  the  type  species  or  by  "mono- 
typic"  if  the  genus  was  based  on  one  species  and  it  was 
not  specifically  stated  to  be  tlie  type  species  by  the 
ni Aor.  We  have  used  btackels  [  ]  after  the  first  entry 
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if  clarification  of  the  type  designation  is  needed.  Often 

they  merely  enclose  the  original  binomen  of  the  species 
or  the  original  binomen  of  the  species  under  which  the 
type  is  now  placed  as  a  synonym.  If  the  type  species 
is  now  regarded  as  a  subspecies,  this  information  is 
given  in  braclcets  also.  However,  the  current  generic  as- 
signment of  the  subspecies  is  used  if  different  from  the 
original  binomen.  Brackets  are  also  used  to  clarify  the 
identity  of  the  species  cited  hi  quotes.  If  more  thiin  one 
entr>'  is  enclosed  in  the  brackets,  they  are  listed  in  des- 
cending chronological  order  reading  from  left  to  right 
and  ending  with  the  ori^nal  binomen  (except  where  the 
type  species  is  now  a  subspecies) 

We  have  endeavored  to  follow  the  Code  tlirouglioul, 
and  this  has  resulted  in  some  changes  of  authorship  be- 
cause a  few  names  do  not  satisfy  the  provisions  of 
Articles  I  l(Oii.  '3,  or  42(d).  Such  cases  are  annotated. 
Most  of  these  names  have  been  validated  by  subsequent 
workers,  but  several  \Alpiothyreopus,Atrichothyreopui, 
and  Tridtothynopus  Noskiewicz  and  Chudoba  (1949). 
and  Euoxybehn  Noskiewicz  and  Chudoba  (1950)]  re- 
main invalid.  We  have  not  followed  the  Code  in  a  few 
cases  where  petitions  are  currently  being  considered  by 
the  Commission,  since  we  anticipate  favorable  action  on 
the  appeals.  These  are  discussed  in  footnotes.  In  accept- 
ing type  spedflS  desolations,  wc  have  followed  the  pro- 
visions of  Opinions  II  and  136  for  Latreille  (1810)  and 
Opinion  71  and  Direction  32  for  Westwood  (1839-40). 
Another  important  Opinion  is  135  which  suppressed  the 
"Eriangcn  List"  published  in  1801.  There  are  other  Opin- 
ions of  the  Commission  that  affect  genera  of  the  Spheci- 
dae, but  for  the  most  part  they  deal  with  specific  genera, 
and  we  have  cited  them  under  the  genus  to  which  they 
apply. 

Wc  have  not  repealed  some  of  Itie  numina  nuda  and 
many  of  the  ntisspellings  noted  by  Pate  (1937d)  in  his 
pioneer  work  on  the  nomenclature  of  the  sphccid  genera. 
His  paper  sliould  be  consulted  for  these  as  well  as  for  the 
history  of  past  nomenclatorial  problems  involving  sphecid 
genera. 

Only  one  generic  name  remaiiu  enigmatic  as  of  this 
writing:  MdHnustemu  Meuniei,  1889:24,  ^e  species: 
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MfHiiiimeruiii  ufJtudiuni  Mcuiiier,  1889,  monotypic.  The 
color  description  of  Mellinusterius  is  fairly  detailed  and 
should  petmit  someone  familiar  with  the  Neotropical 
wasp  fauna  to  identily  aphit&tm.  Perhaps  it  is  a  gorytin 
or scapluMjlin  genus. 

Pate  U^37d)  listed  Sericogfater  Westwood  (1835)  as 
an  unknown  sphecid  genus,  but  our  examination  of  its 
type  species. /fl.Tfwms,  lent  thr<nig!i  tfie  courtesty  of  C. 
OToole  of  Oxford  University,  has  revealed  that  this  tax- 
on  belongs  in  the  bee  ftinily  CoUetidae.  See  Meoke  and 
Micliener  ( 1 973)  for  further  details. 

Derivations  of  many  generic  names  are  given  1^  KoU 
(1896)  and  Dalla  Tone  (1897). 

SUBFAMILY  AMPUUdNAE 

TtibeDolicliuriiii 

i)a//cftiifiu  LatniUe,  1809:38^  T>  rc  species:  Pompllut 
com^citfof  Spinola,  1808,  dc-iit'.n.iti  d  by  Latrcille, 
1810:438 

Thyreosphex  Ashmead,  1904:282.  Type 
species:  Thyreosphex  stantoni  Aah- 
mead,  1904,  monotypic. 
Pandoliehunu  Williams,  1960a:229.  Type  species:  IMi- 
chums  califomicus  Williams,  I960,  original defligoa- 
tion.  New  status  by  Bohart  and  Mcnkc. 
i</j/)i  .'oft'wa  Wwtwood,  1841a(April):152.  Type  species: 
Aphelotoma  lasmantea  Westwood,  1841,  monotypic. 
Also  described  by  Westwood,  1841b(June):  16.  and 
1842:225. 

?  Conocercus  Shuckard,  1840: 180  (no 
species).  Westwood.  184 2: 2 30  (foot- 
note) tentatively  synonymized  Cono- 
cercus with  Aphelotoma. 
Austrotoma  Riek,  1955: 141.  Type  spedei:  Aphelotoma 

aterrima  Turner,  1907,  nonotypic. 
TWrofma  Westwood,  1841a(April):lS2.  Type  species: 
rrirofifte  coeniieff  Westwood,  1841,  monotypic.  Alto 
described  by  Westwood,  1841b(June>:16.  and  1842: 
223. 

TrMiopna  Agassiz,  1847:378.  Emenda- 
tion of  Trirogma  Westwood,  1 841 . 

Tribe  Ampiilicini 

Ampulex  Jurine,  1807:132.  Type  species:  "Chlorion 
eomprestum  de  Latrellle  et  de  Fabiictus"  Chlorion 
eompressum  (Fabriclus),  1804,  ■  Sphex  eompreuus 
Pabricius.  1781 ) ,  designated  by  Aadouin,  1822:301. 

Fronofus  Latreille.  1809  .fe.  Type  spe- 
cies: Drrinus  aeneus  Fabricius,  1804, 
designated  by  Latreille,  1810  43S. 

Lorrheum  Sbuckard,  1837:18.  Type  spe- 
cies: Chlorion  eompressum  (Fabricius), 
1804  [=  Sphex  compressus  Fabricius, 
17811.  designated  by  Shuckard,  1837: 
18. 

Rliinop.\!i  Westwood,  1844:68.  Type  spe- 
cies: Rhtnopsis  abbottii  Westwood, 

1844  1=  Ampulex  canaliculata  Say, 
1823],  monotypic. 
Waagenia  Kricchbaumer,  1874:55.  Type 
species:  Waagenia  sikklmensis  Kriech- 
tnumer,  1874,  monotypic. 


CMurampuicx  Saussure,  1892:441.  Type 
species:  Sphex  compressus  Fabricius, 
1781,  designated  by  Pate.  1937d:18. 

SUBFAMILY  SPHECINAE 

Tribe  Sceliphronini 

Subtribe  StangceUina 

StangeeUa  Henlce,  1962b:303.  Type  species:  Pelopoeut 
cyaniventrit  Giiirin4l6nevil]e,  1831,  original  designa- 

tion. 

Subtribe  Sceliphronina 

Chlorion  Latreille,  1802-1803:333.  l  ype  species:  Sphex 
toialll*  Fabricius,  177,\  u:i):iol ypic. 

Chlorium  Schuk,  1906:193.  Emendation 
ot  Chlorion  Latreille.  1802-1803. 
PenepoOum  Menke,  new  genus.  Type  species:  Pepsts 
tuteipennlsPahriciw,  1804,  present  designation  by 

Mcnke. 

Dynaius  Lepeletier,  1845:332.  Type  species:  Dynatus 
spmalae  Lepeletier,  1845,  monotypic. 

Stethorectus  F.  Smith,  1847:349.  Type 
species:  Stethorectus  ingens  F.  Smith, 
1 H47  1=^  Dynatus  splnoUu  Lepeletier, 
1845],  monotypic. 
Podium  Fabricius.  1804:183.  Type  spedeK  ANfAim  m- 
fyies  Fabricius,  1804,  designated  by  Latieille,  1810: 
438. 

Talthybius  Rafinesque-Schmultz.  1815: 
1 25.  New  name  for  Podium  Fabricius, 
1804. 

AmmophHus  Perty,  1833:141.  Type  spe- 
cies: Ammophtlus  fiimtgatus  Perty 

1833,  designated  by  Pate,  1937d:7,  Nec 
Ammophilus  LatrcUlc,  1 829;  possibly 
a  lapsus  feaAmmophUa  W.  K^by, 
1798. 

Parapodium  Tastliciibcrg,  1869:423.  Type 
species:  Parapodium  biguttatum  Tas- 
chenberg,  1869  [  »  Podium  ruflpes 

Fabricius,  1804] .  monotypic. 
Trigonopsis  I'erty,  1833:141.  Type  species:  Trigonopsis 
abdomuuih'.  I'erty,  1833  (-PoiMim  ju/iiwnrre  Falni- 
Cius,  1804),  monotypic. 
Chalybion  Dahlbom,  1843:21.  Type  species:  '-Chalybion 
eaemlem  "'  [=  Sphex  caeruleus  of  Linnaeus,  1 767: 
94 1 ,  ■  Sphex  caeruleus  Liimaeus,  1 763  (nec  Sphex 
caeruleus  Linnaeus,  1 758),  =  Sphex  cyaneus  Fabri- 
cius, 1775  inei.  Sphex  cyaneus  Linnaeus,  1758),  ■ 
Pelopeus  (sic)  caiitornicus  Saussure,  1867],  designated 
bvPatton,  188  la:  378. 

Chalvbium  Agassiz,  1847: 7 7.  Emendation 

of  Chalybion  Dahlbom.  1843. 
Chalybbtm  Schute,  1906:192.  Emenda- 
tion of  Cfta/vfcKJ'?  Dahlbom,  1843. 

■The  aiunc  caeruteui  was  not  siieciliciilly  mentioned  by  r>;ihl- 
bom  in  his  assi^'.nmcnt  of  species  to  Chalybion.  However,  his 
third  species  cyaneum  was  obviously  a  lapsus  toi  cavmlem  of 
Linnaeus,  1767,  since  his  bibliographic  citation  for  cyaneum 
refers  tc  caeruleus  at  Linnaeus,  1767.  It  is  clear  that  Dahlbom 
limply  nude  a  mistake  in  substituiini;  cyaneum  (a  Fabiician 
name)  for  caeruleus  Linnaeus,  1 767,  and  hence  we  accept  Pkt- 
too's  designation. 
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(Hemichalybion)  Kohl,  1918:79.  Type  species: 
Pelopomi  eckloni  Dahlbom,  1845,  designated 

by  Pate,  1937d:30. 
Sceliphron  Klug,  1801:561.  Type  species:  Spliex  spirijc.x 
linniiftiM,  1758,  iJc>.ignated  by  Bingliam.  1  8''7:  ;35. 

I'eiopocus  Latreille,  1802-I8U3;3J4,  Type 
species:  "Pelopoeus  spirijex,  l  ab.  "  [= 
Pelopoeus  spirtfex  of  Fibnciui,  1804; 
B  Sphex  spirifex  Unnseus,  17581 ,  des- 
ignated by  Latreflle,  181 0:43 S. 
Pelopaeus  Latreille,  1804:180.  Lapsus  or 
emendation  of  Pelopoeiu  Latrdlle, 
1802-1803. 
Sceliphrum  Sdutte,  1906:192.  ^MOda- 
tion  of  SeeUpkron  Kiug,  1 801. 
(Prosceliphron)  van  der  Vecht,  1968:192.  Type 
species:  Sceliphron  coromandcin  um  i  I.epe- 
letier),  1845  [=  Pelopaeus  coromandelicus 
Lepeletier,  1845).  origiiMl  desiaoatiod. 

Tribe  Sphecini 

Subtribe  Sphecina 

Sphex  Linnaeus,  1758:569.  Type^cies:  Sphex  flavi- 
pennis  Fabricius,  1793,  designated  by  Internal.  Comm. 
ZooLNomencl..  Opinion  180,  1946:571. 

Sphaex  Scopoli,  1772:122.?  Lapsus  or 

emendation  of  Sphex  Linnaeus.  1758. 
Ammobia  Billberg,  1820:105.  Type  spe- 
cies: Pepsis  argentata  (Fabricius),  1804 
[=  Sphex  argeniatus  Fabricius,  17871, 
designated  by  Rohwer,  19]  la:  153. 
Proterosphex  Femald,  I90.S;165.  Type 
species:  Sphex  maxillosus  Fabricius, 
1793  (nec  Sphex  m«xOlo$ut  Poiret, 
1787)  (=  Sphex  rufocinctus  BnM, 
1833] ,  original  designation. 
(Femaldinal  R.  Bohart  and  Menke,  1963:  130. 
Type  species:  Sphex  lucae  Saussure,  1867, 
original  designation. 
Isodontla  Fatton,  188U:380.  Type  species:  Isodontia 
pAf/adir/pAfea  (Lepeletier),  1845  [=  Sphex  phUadeh 
phicus  Lepeletier,  1845] ,  orijdnal  designation. 

Leontosphcx  Arnold,  1945:90.  Type  spe- 
cies: Sphex  leoninus  Saasmn,  1890, 
original  designation. 

MurrayeUa  R.  Bohart  and  Menke,  1963: 

137.  Type  species:  Sphex  elegans  F. 
Smith.  1856.  original  designation. 

Subtribe  i'rionyxina 

Palmudii  Kohl,  1890: 1 1  2.  Type  species:  Chiurion  otci- 
tanicum  (  Lepeletier  and  Serville),  1828  |=  Sphex  oc- 
citanicus  Lepeletier  and  Ser\'ille,  18281 ,  designated 
byFeroald.  1906:318. 

ChUotphex  Menke,  new  genus.  Type  species:  Sphex 
argyrius  Brull6,  1833,  present  designation  by  Menice. 

Prionyx  Vander  Linden,  IS2'':362.  Type  species:  Am- 
mophita  ktrbn  Vandei  Linden.  1827  (recce  kirbyi\, 
monotypic. 

Priononyx  Dahlbom,  1843:28.  Type 
species:  Pepsis  thomae  (Fabricius), 
1804  [-Sphex  thomae  Fabricius, 
1775 J,  monotypic. 


EnodUa  Dahlbom,  1843:28.  Type  spe- 
cies: Sphex  alblseetus  Lepeletier  and 

Serville.  1828  \=  Ammophih  kirhyi 
Vander  Linden,  1827],  designated  by 
Kohl,  1 885b:  164.  Nec  Enodia  HObner, 
1819. 

Narpactopus  F.  Sntith,  1856:264.  Type 
species:  tiarpactopus  crudelis  F. 
Smith,  1856.  designated  by  Fatton. 

!8Sla:384. 

Paruiphex  I-.  Smith,  1856:267.  Type 
species:  Sphex  albiscctits  Lepeletier 
and  ServiUe,  1828  ['^  Ammopkila 
Urbyi  Vander  Lfaiden,  18271,  desir 
nated  by  Kohl,  1 88Sb:  1 64. 

Gastrosphaeria  A.  Costa.  1858:1 0.  Type 
species:  Gastfospltaena  atnliracina  A. 
Costa.  1858  \-  Sphex  subjuscattis 
Dahlbom,  1845  ] ,  monotypic. 

Pseudospkex  Taschenberg,  1869:420. 
Type  species:  Puudotphex  pumttto 
Taschenberg,  1869,  monotypic.  Nec 
Pseudosphex  Hiibner.  1818. 

Calosphcx  Kohl,  1  890: 1  13.  Type  species: 
Sphex  niveatus  Dufour.  1853,  desig- 
nated by  Pate,  1937d:  15. 

Neotphex  Reed,  1894:627.  Type  species: 
Neoiphex  dbospinifenu  Reed,  1894, 
numotypie. 

Tribe  Aonnopliiliiu 

Benpsammophila  Taschenberg,  1869:469.  Type  species: 
Parapsammophila  miles  Taschenberg,  1869  [=  Am- 
mophila  cyunipenntt  Lepeletier,  1845] ,  designated  by 
Pate,  1937d:48. 

Centosphex  Rohwer,  1921b:671.  Type 
species:  Sphex  taken  Rohwer,  1921, 
original  designation. 
Hoplammophila  Beaumont,  1960b:l.  Type  species:  Am- 
mophiia  armaia  l  llliger),  1807  [=  Sphex  armatus  11- 
liser,  1807] ,  original  designation. 

MicadophUa  Tsunelu,  1962:28.  Type 
species:  Ammophila  eemuians  Kohl, 
1901,  original  designation. 
Podalonia  Femald,  1927: 1 1^.  Type  species:  Ammophila 
violaecipennis  Lepeletier,  1845,  designated  by  Internat. 
Comm.  ZooL  Nomencl.,  Opinion  857,  1968b: 88.  Po- 
dalonta  Splnoia,  1851,  suppressed  in  same  Opinion. 

Psammophila  Dahlbom,  1842:2.  Type 
species:  Psammophila  afftnlsVff.  KirbyX 
1798  1=  Ammnphila  afftnis  W.  Kirby, 
1798) ,  designated  by  Femald,  1927:1L 
Nec  Psamniopliila  Brown,  1827. 
Eremoeharet  Gribodo,  1883:265.  Type  species:  Eremo- 
eharet  doriae  Gribodo,  1883     Ammophila  dives 
Brulle,  1833],  monotypic. 
Eremnophila  Menke,  1964c:875.  Type  species;  Ammo- 
phila opulenta  Gu^-Ufoerille,  1838,  original  des- 
ignation. 

Ammophila  W.  Kirby,  1798: 199.  Type  species:  Sphex 
sttbulotus  Linnaeus,  17S8,  designated  by  Internet. 

systematicsof/MblonwfordiKiisiionorJMclMiii  vs. 

Pompiius. 
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Comm.  Zool.  Nomend.,  Opinion  ISO.  1946:571. 

Ammopkytus  Utreille,  1802-1803:332. 
Lapsus  or  emendation  otAmHU^kOa 

W.  Kirby,  1798. 

Mucus  Jurinc.  1807: 130  (no  spucicsl. 
Type  species:  Mi.u-us  (  umpdins  (La- 
treille),  1809  |=  Amm,>i>h:'j  campes- 
trts  UtreiUe,  1809 J ,  designated  by 
Shucknrd,  1837:79»  (one  of  two  spe- 
cies first  indude4  in  Miicus  by  La- 
treille  1809:54) 

Animopliilus  Latrcillc,  1829:3  22  Lapsus 
or  emendation  of  Ammophila  W.  Kirby, 
1798. 

Colopttn  Lepdetier,  1845:387.  Type 
spedes:  Coloptera  barbara  Lepdetier, 

1 845,  mono'.ypik- 

Argyramiuapliilu  (iussakovsky,  1928a:7. 
Type  species:  Ammophila  ittduta  Kolll» 
1901,  original  designation. 

Apyenemia  Ledercq,  1 96 1  c :  2 1 1 .  Type 
spedes:  Ammophila  fallax  Kohl,  1884 
1=  Ammophila  hungarica  Mocsiiy, 
1883] ,  original  designation. 

SUBFAMILY  PEIIPHREDONINAE 
Tribe  fMnini 

Subtribe  Psenina 

Ammopsen  Krombein,  19S9a:18.  Type  species:  Ammo- 

psen  masoni  Krombein,  19S9,  original  designation 
M'meja  Shuckard,  1837:228.  Type  species:  "P.  equestris 
F."  [=Psen  equestrti  of  Latreflle,  1819,  =  Trypoxylon 
equettre  Fabncius,  1 804] ,  original  dcsignalinn. 

ApurtaWcsmae],  1852:272.  Type  species: 
A//mfj«  <v/i«'j7m  (Fabricius),  1804  [  = 
Trypoxylon  equestre  Fabricius,  1804], 
designated  by  Kohl,  1896:293.  Nec 

Aporia  Hflbner,  1819. 
Aporina  flussaknvskij,  1937:665.  New 
name  for  Aporia  Wcsmael,  1852.  Nec 
Aporina  Fuhrmann.  1902. 
Odontopmn  Tsuneki,  ]9t)4b:12,  l  ype  species:  Psm 

hanedai  Tsuneki,  1964,  original  designation. 
Mtmwnaa  Mallodt,  1933: 16.  Type  species:  Psen  niger 

Packard,  1867,  original  designation. 
Pseneo  Malloch,  1933:7.  Type  species:  Pten  kohUiV. 

Fii\,  1898.  original  designation, 
Psen  Latrcillc,  1796:122  (no  species),  lype  species: 
Sphcx  aler  Fabricius,  1794  [=  Crabro  aler  Olivier. 
1 7921,  designated  by  Latreille,  1802-1803:338  (fiist 
included  spedes). 

Aente  Stephens,  1829b: 361.  Type  spe- 
des: Sphex  ater  Fabricius,  1794  [= 
Crabro  aler  Olivier,  1 792] ,  designated 
by  Pate,  1937d:54. 
Dahlbomia  Wissraan,  1849:9.  Type  spe- 
des: Sphex  ater  Fabridus,  1794  [- 
Crabro  ater  Olivier.  17921 .  monotypic. 
Mesopora  Wesmael,  1852  279.  Type  spe- 
cies: Psen  aler  of  VanUcr  Linden,  1829 
\  - Sphex  ater  of  Panzer,  1 799,  =  Sphex 
aler  Fabridus,  1 794,  =  Crabro  ater 


Olivier,  1792],  monotypic. 
Qmtopten  Cameron,  1899:55.  Type  spe- 
des: Caenopsen  ftisclnervis  Cameron, 
1899,  monotypic. 

Punctipsen  van  Lith,  1968: 1  25.  Type  spe- 
cies: Mimesa  exarata  Eversniaan,  1849, 
original  designation.  New  synonymy 
by  R.  Bohart. 

Nesomimeta  Perkins,  1899:8.  IVpe  spedes:  Nesomimesa 
hawatteruts  Perkins,  1899,  designated  by  Pate,  1937d: 

43. 

Deinomirncsa  Perkins,  ISQO:  [  i  Type  species:  Dcino- 
mesaferox  Perkins,  1899,  designated  by  Pate 
1937d:21. 

Subtribe  FienuUna 

Pluto  Pate,  1937d:5I.  New  name  totPsenia  Ualloch, 
1933. 

ftenitt  Malloch,  1933:44.  Type  spedes: 

Mimesa  tibialis  Cri'ssdn,  1H"2.  original 
designation.  Net  I'sliuu  Stcpliens, 
1829. 

Psenulus  Kohl,  1896:293.  Type  species;  "A/,  fuscipennis 
Dahlb."  [=  Psen  fuscipennis  Dahlbom,  1843],  desig- 
nated by  Ashmead,  1899:224. 

Neofoxitt  Viereck,  1901:338.  Type  spe- 
des:  Pxen  air^tus  of  Panzer,  1806  (= 
Trypoxy!un  airalum  Fabricius,  1804, 
=  'Sphcx  pallipes  Panzer,  1798) ,  orig- 
inal designation. 

Stenomellinus  Schulz,  191  lb:  142.  Type 
species:  Psen  fUeetut  Saussure,  1892, 
monotypic. 

Eopscnuhis  Cussakovskij,  1934a:84.  Type 
species:  Psenulus  twalai  Gussakovskij, 
1934;  original  designation. 

f^poHopten  Yasumatsu,  1938:84.  Type 
species:  Nipptmopsen  anomoneurae 
Yasumatsu,  1938,  original  designation. 

Dioclii'itus  of  authors  (mainly  American). 

Tribe  Pempiiredonini 
Subtribe  Pemphredonina 

Diodontus  Curtis,  1834:  text  for  pi,  496,  Type  species; 
Pemphredon  tristis  Vander  Linden,  1829,  designated 
by  Internet.  Comm.  Zool.  Nomend.,  Opinicm  844, 
1968a:  10. 

XyioLx'Ua  Rofr.vct  .  I  9 1 5 : 243.  Type  spe- 
cies: DiuJmitus  uccidentalis.  W.  Fox, 
1892.  original  designation. 
(Neodiodontus)  Tsuneki',  1972a: 2 10.  lype 
q>edes:  Diodontus  kohli  Tsuneki,  1972, 
original  designation. 
Pemphredon  I  atrcilli-.  1  796: 1  2S  (no  species).  Type  spe- 
cies. Pemphredo'!  iuyjihrts  (I'abriciusi,  1804  (» 
Crabro  luftubrii  r;il:iiciLis,  1793),  designated  by 
Shuckard,  1837;  193  (one  of  two  species  fiist  in- 
duded  in  Pemphredon  by  Latiellle,  1802-1803:342). 

^  his  taxon  was  dcscnbcLl  ior  a  single  male  specimen.  The  tul^ 
genus  is  dubious  withoui  substantlBtiaaof  the  venationalchai^ 
actei  on  which  it  is  based. 
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Cenwnus  Panzer,  1  8Ub:  186.  Type  spe- 
cies: Sphex  unicolor  Panzer,  1 798, 
(nec  Sphex  unicolor  Fabiicius,  1 787) 
(■  Cemomu  mglfer  Dthlbom,  1 844] . 
monotypic. 

Cemonus  Jurine,  1807:213.  Type  spe- 
dea:  "C.  unicolor  i-.  '  (=  j'ciopoeus 
HHicolor  of  Fabiicius,  1804* ,  =  Sphex 
unkotor  Panzer,  1798  (nec  Sphex  uni- 
color  Fabricius,  1787),  =  Cemnma 
rugifer  Dahlbom,  18441.  (k-signateU 
by  .Shuckard.  1837:199. 

Cenomus  Gimmerthai,  1836:436.  Lapsus 
or  emendation  of  Cemomu  Panzer 
or  Jurine. 

Dineurus  Westwood,  1837: 173.  Type  spe- 
cies: "P.  unicolor  Let."  \-  Pemphredon 
unicolor  of  Latreille,  1809, "  Sphex 
unleo/or  of  Jurine,  1807:214, -Fe/o- 
poeiu  unicolor  of  Fabricius,  1804^,  > 
Sphex  unicolor  Panzer,  1798  (nec 
Spfit:x  unicolor  FabrK  ius,  ]  7S7  i.  = 
Cemonus  rugifer  Dahlbom,  I  844] , 
original  designation. 

Ceratophorus  Shuckard,  1837: 195.  Type 
species:  Pemphredon  morio  Vander 
Linden,  1829,  original  designation. 

Diplikbus  Westwood,  1840:81.  Type  spe- 
cies: Felopoeus  unicolor  of  Fabricius, 
1804*,  1=  Sphex  unicolor  Panzer,  1798 
(nec  Sphex  unicaior  Fabriciiia,  1787), 
=  Ccmoinis  mgifer  Dahlbom,  1844], 
original  designation. 

Chcvricria  Kohl,  1883:658.  Type  specics: 
Pemphredon  unicolor  (Fabricius), 
1804  (=  Pelopoeus  unicolor  of  Fabri- 
cius, 1804*,  =  Sphex  unicolor  Panzer, 
1798  (nec  Sphex  unicolor  FabhciUS, 
1787),  =  Cemonus  rugifer  Dahlbom, 
1844).  original  designation. 

Susanowu  Tsuneki,  1 972b:  1 2' .  Type  spe- 
cies: Pemphredon  sudai  Tsuneki,  1972, 
original  designation.  New  qrnonymy 
by  R.  Bohart. 
Passaloecus  Shuckard,  1837:188.  Type  species:  Pem- 
phnilon  insii:'!is  Vander  Linden  1829,  original  desig- 
nation. New  name  foi  Xyloecus  Shuckard,  1837. 

Xyloecus  Shuckard,  1837:  Conspectus  of 
the  senera,  na  2S  (no  species).  Nec 
Xyloecus  Sernlte,  1833. 

CiieloecusC.  Veihoeff,  1890:383.  Type 
species:  Diodontus  gracilis  Curtis,  1834, 
designated  by  Pate,  1937d:  19 

*If  F  abricius  \<.  Lonvldercri  l<i  have  described  utucolor  ;is  ,t  new 
Spcvies,  ai  suinc  aulliois  coiiUnd  ("jt  nostia  niiriui"!,  ilicn 
Cemonus  Junnc,  Dmeunis.  Diphlebus,  and  Chcrrieria  would 
be  juniuT  cyiioiiyrtis  of  Psen  twcausc  the  <ipccimcns  Fabriciut 
placed  under  tlic  lunie  unicolor  were  undoubtedly  conigeBeric 
and  probably  conspccific  willi  Psen  aler  (Fabricius),  the  type 
species  of  Psen.  See  Hcaumont,  1937,  pp.  35  and  42. 

'Baaed  on  a  single  female  from  Japan  with  a  frontal  tooth,  thii 
wbgnmic  name  does  not  seem  to  be  adequately  substantiated. 


Heroecus  C.  Verhoeff,  1890:383  (no  spe- 
cies). Type  species:  Pemphredon  imig- 
nis  Vander  Linden,  1829,  designated 
by  Pate.  I937d:31  (first  included  spe- 
cies). 

Polemiiius  Saussure,  1892:565.  Type  species:  Polemif 
au  macUentus  Saussure,  1892,  designated  by  Pate, 
1937d:S2.  New  statua  by  Bohart  and  Menke. 

Subtribe  Stigmlna 

ArpactopMHu  F.  Smith,  1864:36.  Type  species:  Arpaeto- 
phUus  bkolorF.  Smith,  1864,  monotypic. 

HarpactoplUlus  Kohl,  1896.276.  Kinenda- 
tion  of /Irpat/op/ii/ui  F.  Smith,  1864. 
i^Kf/roj/y^w  Turner,  191 2c:  55.  Type 
species:  Austrostigmus  queenslandenr 
sis  (Turner),  1908  [=  Siigmus  queens- 
lanJensis  Turner.  1908),  original  desig- 
nation. New  synonymy  by  R.  Bohart. 
Faracrabro  Turner,  1907:274.  Type  species:  Pamerabro 

froggatti  Turner.  1907,  original  designation. 
St^mut  Panzer,  1804:Heft  86.  pL  7.  Type  species:  Stig- 
mutpen^uba  Panzer,  1804,  monotypic. 

Antronius  Zctt'erstedt,  1838:442.  Type 
species:  S!!t;mus  pc?ululus  I'an/cr. 
1804,  monotypic.  This  name  unavail- 
able (Art.  11(d)). 
Gonostigmus  Rohwer,  1911c:SS9.  Type 
species:  Gonostigmus  typicus  Rohwer, 
191 1  {=^Stigmus  tcmr'in:!is  Kohl, 
1892),  original  desigiiuliun. 
(Atoposligmus/  Krombein,  1973:218.  Type  spe* 
cies:  Stigmus  fiilvipes  W.  Fox,  1892,  original 
detdgnation. 

Cm'noifCpmu  Tsuneki,  19S4a:3.  Type  species:  Stigmus 
congruus  Walker,  1860,  original  designation.  New 
status  by  Bohart  and  Menke. 
Microsiigmus  Ducke,  1 907a:  28.  Type  species:  Micro- 

stigmus  ihcridii  Ducke,  1907,  monotypic. 
Spilomena  Shuckard,  1838:79.  New  name  for  CcMa 
Shuckard,  1837. 

Celia  Shuckard,  1837: 182  Type  species: 
Celia  trogloJyies  (Vander  Linden), 
1829  [=  Stigmus  Unglodyles  V'aiuicr 
Linden,  1829),  original  designation. 
Nec  Cetti  Zimmermann,  1832. 
Microglossa  Raymcnt,  1930:212.  Type 
species:  Microglossa  longifrons  Ray- 
ment,  1930.  original  designation.  Nec 
Microglossa  Voight,  1831. 
Microglossella  Raymcnt,  1935:634.  New 
name  for  Microglossa  Rayment,  1 930. 
Teialia  Tsuneki,  197Ib:10.  Type  species: 
Taialiu  formo.\arta  Tsuneki,  1971,  ori^ 
inal  designation.  New  synonymy  by 
R.  Bohart 

Xysma  Pate,  I937e:94.  Type  species:  Ammoplanus 
eemothae  Viereck.  1 904,  original  designation. 

Telexysma  Leclercq,  1959:21.  IVpe 
species:  Telexysma  afriemm  LeClercq, 
1959,  original  designation.  New  syn- 
onymy by  R.  Bohart. 
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Subtribe  Ammoplanina 

Frotosiigmus  Turner,  1918:356.  Type  sp«cies:  Proto- 
stigmvs  ehamptoni  TUnier.  1918,  monotypk. 

Ammoplanopterus  Mochi,  1940:27. 
Type  species:  Ammoplanopterus  sin- 
aiticiii  Mochi,  1940,  monotypic. 
Anomiopteryx  Gussakovskij,  1935:418.  Type  species: 
Anomiopuryx  pandoxa  OuaukovsklJ,  1935,  origioal 
designation. 

Pulveno  Pate,  1 93 7d:  107.  Type  species:  Puherro  mes- 

calcro  Pate.  1937,  original  designation. 
Ammoplaiwps  Gussakovskij,  1931b:457.  lype  species: 
Ammoplanops  earinatus  Gaaiakovskq,  193 1,  original 
designation. 

AmmopUmus  Giraud,  1869:469.  Type  species;  Ammo- 
pk^aperrifi  Giraud,  1869  (?  =  Ammoplamu  wef 
ma«li'Gli«ld,  18691,  designated  by  Pate,  1937d:7. 

Hoplocrabron  Dc  Stcfani.  1887  60.  Type 
species:  Hoplocrabron  mtirashroicus 
De  Stefani,  1887,  monotypic. 
CebtMoiia  Cinei  Mari,  1943:285.  Type 
species:  Ammoplanus  rfabovi  Gussakov- 
skij, 1931,  original  designatioii.  Nec 
Ceballosia  Mercet,  1921. 
Ammoptanelliis  Gussakuvskij,  1931b:442.  Type  species: 
Ammoplanus  chorasmtus  Gussakovskij.  193 1,  original 
designation.  New  status  by  R.  Bohart. 

(ParammoplamuJ  Pate,  1939:391.  Type  spe- 
cies: Ammoplamu  apache  Pate,  1937, 
original  designation.  New  status  by  R. 
Bohart. 

Tinihvrliiki'iia  Pate.  103^^:374  Type  speeies:  Timbertak- 
ena  noicha  Pate,  1939,  original  designation. 

Mohavt-na  Pate,  1939:381.  Type  species: 
Timberiakena  yucaipa  1939, 
original  designation.  New  synonymy 
by  R.  Bohart. 
Ripurina  I'ate,  1939:378.  Type  species' 
I'lmhi  ri.akcna  cahuiUi!  IVi*  -   I  '"'*. 

original  designation.  New  synonymy 
by  R.  Boliart. 

SUBFAMILY  A8TATINAE 
'Mbe  Astatini 

Unipkctron  F.  Parker.  196(ia  ''(16.  Type  species:  i'ni- 
pleciron  u:unuin  F.  Parker,  i  ''6b.  original  desig- 
nation. 

Diplopkciron  W.  Fox,  1893a:38.  Type  species:  Liris 
brunneipei  Cresson,  1881,  monotypic. 

Astutii  Latreille.  1 796; xiii.  Emendation  of/4ff«ttll 
Latreille,  1796  1 14, 

A.<.:<J!u:,  I,;i(ri-ilk-,  1  796- 1  14  (no  species). 
Type  species:  Tiphia  abdominalis  Pan- 
zer, 1798  l=Sphex  hoops  Schrank, 
1781],  designated  by  Utreille,  1802- 
1803:337  (first  included  species).  See 
also  Opinion  139,  Internal.  COUUD. 
Zool.  Nomene!.,  1943a. 

Dimorpha  Pan/er,  1806: 126.  Type 
species:  Tiphia  abdomtnalis  Panzer 
1798  [  =  Sphex  boops  Schrank.  1781], 
monotypic. 

DryudeUa  Spinola,  1843: 135.  Type  species:  DryudeUa 


ghilioHii  Spinola,  1843  [=  Auata  tricolor  Vander  Ljn- 
den,  18291,  designated  by  P.  Verhoeff.  1951:152*. 

Tribe  Dinetini 

Dinetus  Panzer.  1806: 191 ,  Type  species:  Dinetus  pictus 
ot  Jurine,  1807  (=  Crabro  pu  lus  of  Panzer,  1794,* 
Crabro  pictus  Fabricius,  1793],  designated  by 
Utieille,  1810:438. 

Z)teenu  Jurine,  1807:207.  Type  species: 
Crabro  pictus  of  Panzer,  1794  (= 
Crabro  pictus  Fabricius.  1793) .  mono- 
typic, Hec  Dinetus  Panzer,  1806. 

SUBFAMILY  LAPHYRAGOGINAE 

Laphyragogus  Kohl,  1889: 190.  Type  species:  Laphy' 
ntgopu  pictus  Kohl,  1889,  monotypic. 

Leianthrena  Bingham  in  Kohl,  1896:381. 

Type  species:  Leianthrena  KoMii 
Bingham.  I  896.  original  designation. 
l.ianihrcna  Bingham,  1897:212.  Type 
species:  l.ianthrena  kolilii  Bingham, 
1897  1=  Leianthrena  kohiii  Bingham, 
1 8961 ,  original  designation. 

SUBFAMILY  LARRINAE 
TkibeLarani 

Subtribe  Larrina 

Larra  Fabricius,  1793:220.  Type  species:  Larra  iehneU' 
morUformis  Fabricius,  1793  [=  Sphex  anathema 
Rossi,  17901,  designated  by  Latieffle,  1810:438. 

Larrana  Rafincsquc-Schmaltz.  1815:124. 
Emendation  or  new  name  for  I.ari  j 
Fabricius,  1793. 

Lara  Drapiez,  1 8 1 9: 54.  Lapsus  or  emen- 
dation of  Larra  Fabricius.  1  793. 

Monotnatium  Shuckaid,  1840:181  (no 
species).  Type  spedes:  Larraxena  prtn- 
ceps  F.  Smith,  1851,  designated  by 
Pate.  1935:246  (first  included  spccicsX 

Lytops  Dahlbom,  1 843: 132.  Type  species: 
Tachytes  pamiuis  Dahlbom.  1843', 
monotypic.  Nec  l.yrops  lUiger.  1807, 

Larraxena  F.  Smith,  1851:30.  Type 
species:  Larraxena  princeps  F.  Smith, 

1851,  monotypic. 
f  iirniJii  F.  Smith.  1 856: 273.  Type  spe- 
cies i.iirruda  iinutlu  ina  iKiysftl},  1790 
1=  Sphex  anathema  Rossi,  1 790) , 
original  designation. 
fOatolarraf  Cameron,  1900:34.  Type  species: 
Oaro/wra  femorata  Cameron,  1 900  (nec 
Larra  femorj'a  (.Sanssurc).  1854)',  mono- 
t^'p  :  New  status  by  Mcnk-;. 

*Paie's  (1937d:24)  coniemio;.  tlu.     ui  .'-i'  ;  . :   .  was  mono- 
typic is  erroneous.  See  discussion  by  Vciliocff,  1951. 

^Sladelmann  ( 1 897)  placed  paganus  in  Larra  after  studying  the 


e  have  nol  renamed Camcrun's  species  Ik  j.i  i  ii  may  bea 
junior  synonym  of  tome  previously  described  turm. 


^■..py lighted  material 
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Liris  Fabricius,  1804:227.  Type  species:  Sphexmntiu 
Fabricius,  1787  [^Sphcx  aurulcnius  Falmcius,  17871, 
designated  byPatton  1881b:386. 

Lirisis  Rafinesque^chnultz,  1 8 1 5 : 1 24. 
Emendation  or  new  name  for  Liris 
Fabricius,  1804. 
(Motes/  Kohl.  1896:351.  Type  Species:  "Note 
gonta  odimtDphnra  Kohl,  1892"  [=  Z-arm 
i>doitti>!>hi)ra  KolU,  1894] ,  designated  by 
Pate,  1937d:41. 
(Leptolarra)  Cameron,  1900:29.  Type  species: 
Leptoliura  reticulata  Cameron,  1900  (nee 
Liris  reticulata  (Saussure),  1892)  (=  Ltpto- 
larra  rcticuloidcs  Richards.  l'i/5.  =  l.iris 
ntgrnain  (Walker),  1871  sub.sp.  rf/icu/wii^« 
(RiLii.irds  i  1935],  designated  by  Richards, 
1935a: 164. 
Notogonia  A.  Costa,  1867:81  Type 
species:  Tachytes  niger  of  Vander  Lin> 
den,  1829  [=  Larra  nigra  of  Latreille, 
1804-1 805,  =  Pompthis  nigcr  of  Pan- 
zer, 1 799,  =  Sphex  mger  Fabricius, 
1775] ,  monotypic.  Htc  Notogonia 
Perty,  1850. 
Caeno/umi  Cameron,  1900:28.  Type 
species:  Cavtiokirra  appcndii  ulain 
Cameron,  1900  (m-c  I.im  iip!H:tuiu  u 
lata  (Taschenberg).  I  870)  |  =  Spam/- 
larra  rufitarsis  Cameron,  1900],  mono- 
typic. 

Spanolarra  Cameron,  1900:32.  Type 

species:  Spanolarra  rufitarsis  Cameron, 
1900,  niun.:>l\  i>i.-. 

Noiogoiiius  Howard.  190UJune):pl.  6, 
fig.  I.  Lapsus  {ot Notogonia  A.  Costa'. 

CAr^'so/arra  Cameron,  1901  (August):  11 8. 
Type  species:  Chrysolarra  appendiai- 
la!a  Cameron,  1901  {no:  Lins  appendi- 
cula!a  dabchcnhcrgl,  1870)'",  desig- 
nated by  Pate,  I  ')..7d:  1  h. 

Notogonidea  Rohwcr,  191  lb: 234.  New 
name  for  Notogonia  A.  Costa,  1867. 

Doeilirls  Tsuneki,  1967a:  26.  Type  spe- 
cies: Larrada  subfesseUata  F.  Smith, 
1856,  original  dt  sij; nation.  New  syn- 
onymy by  Menke. 

A^i^/(m  Tsuneki,  1967a:  27.  Type  species: 
Notogonia  iaponica  Kohl,  1884  [- 
Liris  festinans  (F.  Smith),  1858,  subsp. 
iaponica  (Kohl)] .  original  designation. 
New  synonymy  by  Menke. 

Didara  Ritsema,  1884b:S60.  New  name  (mDanth  Rit* 
sema.  1884a. 

Dsnda  Ritsema,  1884a:81.  Type  species: 

'There  are  numerous  spelling  errors  in  Howard's  book,  and  we 
regard  Nologuniui  us  a  lapsus  t'ur  Moiogonia  Costa.  This  view 
was  alio  diand  by  G.  E.  Bohait  (19S1:9S4)  who  nevertheUat 
recocnised Notogonius  ntgripennis  (Fox)  as  type  species,  an 
niuMcaiaary  action.  The  spaciniBa  figiued  by  Howard  is  in  the 
U.S.  National  Museum  and  is  Urit  mgottota  (Psliiot  de  Beau- 
vois).  not  tdgdpaudt. 

'  ^\CameioB*s  species  will  probably  prove  to  be  a  junior  synonjnn 
of  some  other  ipedes,  hence  we  have  not  renamed  h. 


Danda  sehlegelli  Ritsema,  1884,  mon- 

otypic.  Ncc  Djra/c  Walker.  1855. 
ilyiulms  Williams,  1919:49.  Type  spe- 
cies; Hyiohns  mandibuSaris  Williams, 

1919,  original  designation. 
Paraliris  Kohl,  1884b:  361.  Type  species:  Baraliris 

kriechbaumeri  Kohl,  1884  monotypic. 
DIeranorhina  Shockard,  1840:181  (no  species).  Type 
species:  Piagetia  inlaminata  Turner.  l'>10.  designated 
by  Pate,  1937d:21  (one  of  four  species  first  \n- 
eluded  in  Difw.fjr'M'.j  !>>  Turner,  19126;  199) 

Piagetia  Ritsema,  1872:121.  Type  ipe- 
citt:  flagetia  ritsemae  Ritsema,  1872, 
designated  by  Bingham,  1897:210. 

Subtribe  Tachytina 

Gastrosericus  Spinola.  1838:480.  Type  species:  Castro- 
seticus  Maltfii  Spinola,  1 838,  monotypic  . 

Caste  rose  ricus  Dahlbom.  1845:467,  Lap- 
sus or  emendation  of  Gastrosericus 
Spinola,  1838. 

Eparmostethus  Kohl,  1907:167.  Type 
species:  Eparmostethus  madeeassus 
Kohl,  1907.  monotypic. 

ParaMlopsis  Maidl,  1914:147.  Type  spe- 
cies: Paralcllopsis  africanus  Maidl, 
1914  1=  Gastrosericus  neavei  Turner, 
1913],  original  designation. 

Dtnetomorpha  Pate' ' ,  I937d:22.  Type 
species:  Gastrosericus  flavleomls  Gus- 
sakfnskij,  1931,  original  designation. 

Gestrargyron  Pate' ' ,  1937d:28.  Type 
species:  Gastrosericus  tnarginatis  Gus- 

s;ikovskii,  1931.  original  designation. 
ParuilcUjpni  i'aie,  1937U:47.  LapSUSor 
emendation  of  PortdeUopsIs  Maidl, 

1914. 

Tacky  tella  Brauns,  1906:56.  Type  species:  Tacky  talk 

aureopilosa  Biwins,  1906.  monotypic. 
Larropsis  Patton,  1892:90.  Type  species:  Larrada  tenui- 

cornis  F.  Smith,  1856,  original  designation. 
Ancinramma  W.  Fox,  1893b:487.  Type  species:  Lar- 
rada distincta  F.  Smith,  I8S6,  designated  by  Rohwer, 
1911c;582. 

Tachytes  Panzer,  1 806: 1 29.  Type  species:  PompOus  tri- 
color of  Fabricius,  1798  ['^  Sphex  tricolor  Fabricius, 
1793  (nec  Sphex  tricolor  Schrank.  178 1 ),  =  Sphex 
trirolnratus  Turlon,  1802,  =  Tachyia  ohsoleius 
(Rossi),  1792,  subsp.  tricoloratus  (  lurton),  1802], 

monotypic 

Lyrops  Illiger,  1 807a:  162.  Type  species: 
Andrena  etrusca  Rossi,  1 790,  mono- 
typic. See  [slso  Illiger.  1807b:  1 95. 

Tachyptcra  Dahlbom.  1843:133.  Type 
species;  Apts  obsolcia  kossi,  1792, 
dCMgjialeU  by  Patton  1  88  lb:  39  I.  Nec 
Tachyptera  Berge,  1842. 

holoiachytet  Turner,  1917:10.  Type  spe- 
cies: Tachytes  dichrous  F.  Smith,  1856, 

*  hheie  nsfflM  wan  first  prapoisd  by  GuaakovSkij  (1931a), 
but  shice  he  did  not  MfiooH  type  speda  [Art.  13(b))  they 
are  not  yiM  as  of  that  date.  However,  they  are  available  with 
PMe  (1937d)  as  author. 
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original  designation. 
Calotachytes  Turner,  191 7: 10.  Type  spe- 
cies: Tachytes  ituirshtttU  Turner,  1912, 
original  designation. 

Taehyoides  Banks,  1942:397.  Type  spe- 
cies: Tachytes  mergus  Fox,  1892,  orig- 
iiuil  designation. 

Tathypiena  Banks,  1942:397.  New  name 
for  Tachypiera  Dahlbom'  *. 

Taehynano  Banks,  1942:398.  Type  sptr 
cies:  Tachytes  obscums  Creason,  1872 
1=  7'.jr/i  r.'i-v  '.  hn  si'nyga  (Spinola), 
1841,  subsp.  ohscums  Cresson,  1872), 
original  designation. 
Toehytphex  Kohl,  1883b:  166.  Type  species:  Tachy 
tphexfSHeomU  KaU,  1883     TKhyM  fitgax  Rados- 
zJcowaki,  18771,  designated  by  Bin^am,  1897:192. 

Schistosphex  .-Xmold,  1922:137.  Type 
species:  Schistosphex  bn-sjcn  Arnold, 

1922,  original  designation.  New  synon- 
ymy by  Menke. 

Ateloiphex  Arnold,  1923a:  177.  Type  spe- 
cies: Ateltaphex  miseophoides  Arnold, 

1923,  original  designation, 
Farapiagetia  Kohl,  1896:373.  Type  species:  I'ia^caa 

OdontOStoma  Kohl,  1881.  oiuunal  designatitni. 

Lirosphex  Br^lhes,  1913:150.  lype  spe- 
cies: Tachytpktx  subpetiolatus 
^thes,  1909,  original  designAlion. 
New  synonymy  by  Menke. 

Psanimosphex  Gussakovskij,  1952:246. 
Type  species:  Tachysphex  gemcularis 
F.  Morawitz,  1890,  oiigiiiHi  desig- 
nation. 

Holotttchy^hex  Beaumont,  1 940: 179.  Type  species: 
Tachysphex  holognathus  Morice,  1897,  monotypic. 

Phylosphex  Arnold,  1951:153.  Type  spe- 
cies: Tachysphex  mrncri  Arnold, 
1923,  original  designation. 
lUtplognutha  Gus3ako%-skij,  195  2:248. 
Type  species:  Haplognatha  prosopi- 
ittttr^des  Gunilcovdci),  1952,  original 
designation. 

Prosopigastra  A.  Costa,  1867:88.  Type  species:  Prosopi- 
gattra punctatissima  A.  Costa,  1867,  monotypie. 

Homoganibrus  Kohl,  1889:191.  Type  spe- 
cies: Tachysphex  globiceps  F.  Mon- 
witz,  1889,  monotypic 
Hologetmbms  Hoiice,  1897:309.  Lapsus 
or  emendation  of  Homogambnu  Kohl, 
1889. 

Kohticlla  Brauns,  1910:668.  Type  spedes:  JCoMie/lff 
aiaris  Brauns,  1910,  monotypic. 

Tribe  Palarini 

Palarui  Latrcille.  1802-i803:33h.  r>  pe  species:  Tiphia 
flavipes  Fabrieius,  1 793  (nec  Palarus  Jlavipes  (Fab- 
licius),  1781)  I' Palarus  rufipes  Latreille,  1812], 
monotypic. 

CottUts  Panzer,  1806: 176.  Type  ivedes: 

'  'Although  Banks  stated  that  Ti^yplHm  wis  a  new  name  for 
T^yptm,  he  did  dedgnate  Ttdiytet  mmHiuluit  Rstton 
as  type  species,  and  thenfoie  his  generic  name  oouM  be  con- 
strued as  a  new  genus. 


Philaiithus  ilavipvi  ( i-abrichis).  1804 
1=  Crabro  Jlavipes  Fabrieius,  1781,= 
Tiphia  variegata  Fabrieius,  1 78 1 J . 
monotypic. 
Gofiku  Jurine.  1 807: 203.  Type  species: 
Philanthus  flavipes  (Fabrieius),  1 793 
[=  Crabro  Jlavipes  FabrKius,  1  781,  = 
Tiphia  variegata  Fabrieius,  17811, 
monotypic.  Nec  Gonius  Panzer,  1806. 

TVibe  Misoophiiil 

Lyroda  Say,  1837:372.  Type  speeics:  Avrorfa  juWta  Say, 
1837.  designated  by  Patton,  188 lb: 3 86. 

Morphota  F.  Smith,  1856:293.  Type  spe- 
cies: Morphota  fasciata  F.  Smith, 
1856,  designated  by  Pate,  1937d:41. 
OdontiAarra  C.imeron,  1900:35.  Type 
speiics;  Odoiitularra  rutncnlns 
Cameron,  1900  [Morphota  formota 
F.  Smith,  1 859],  monotypic. 
Lyrodon  Howard,  1901:pl.  6.  fig.  5.  Lap- 
sus for  Lyroda  Say,  1837.  Nec  Lyrodon 
Goldfuss,  1837. 
Sericvphi>nt%  F.  Smith.  1851:.i2   lype  species:  Seri- 
cophorus  chaly  beus  F.  Smith,  1851,  monotypic. 

Sericophorus  Shuckard,  1840:181. 

Nomen  nudum. 
Tachynhostus  Saussure.  !854:*69.  Type 
species:  Tachyrrhostus  tvam'U::  Saus- 
sure, 1854  [=  Sericophorus  ciiaiy  bcus 
F.  Smith,  1851], designated  by  Fate, 
1937d:63. 

(Zovphidium!  Pate.  1937d:68.  New  name  for 
Zoyphium  Kohl,  1893. 

Zoyphium  Kohl,  1893atS69.  Type  spe- 
cies: Znyphium  sericcum  Kohl,  1893, 
monotypic.  Nec  Zoyphium  Agassiz, 
1847,  which  is  an  emendation  of 
ZupMum  Latreille.  1806. 
Anaemeti  Rayment,  195  5:4 S.  Type  spe- 
cies: Anacrucis  laevigata  Rayment, 
1955.  original  designation.  New  synon- 
ymy by  Menke. 
Sphodrotes  Kohl,  1889:188.  Type  species:  Sphodrotes 

punetuosa  Kohl,  1889,  monotypic. 
LarrUson  Menke,  1967b:  29.  Type  species:  Sericophorus 

abrumna  Tomer,  1914,  original  designation. 
Mesopalarus  Brauns,  1899:416.  Type  species:  Afefo- 

palarus  mayri  Brauns,  1899,  monotypic. 
Paranysson  Gucrin-Mcneville,  1844:441.  Type  species: 
Nysson  abdominale  Gucrin-Meneville,  1844,  mono- 
typic. 

Uelioryctes  F.  Smith.  1856:358.  Type 
species:  HeHoryctes  melattopynu  F. 
Smith,  1856,  monotypic. 

Pseudohelioryctes  Ashniead,  1899:248. 

Type  species  I'u  udohetioryctcs 
Joxii  Ashmead,  1899,  original 
designation. 

PUnoculus  W.  Fox,  1893c:  554.  Type  species:  Pleno- 
euUu  devUt  W.  Pox,  1 893.  monotypic. 

Ptygosphex     Gussakovskij,  19288:18. 

"Spellcd  Pligvii'hix  llic  KCiienc  hiMdini!,  but  obviously  this 
is  a  primer's  lapsus  since  the  name  is  spelled  Ptygosphex  sev- 
eral times  in  the  body  of  Uie  description. 
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f  ype  species;  hygoifi^icx  murgahenm 

Gu&sakovsky,  1928.  original 

designation. 
Aiv/oi'fHtf  Giusakovskij.  1935:424. 

Type  species:  Pavlnvskia  tadzliika 

Gussakovskii,  1935  [=  I'lygosphex 

murgabensis  GussakovdcQ,  1928], 

original  deaignation. 
SoUereUa  Sptaiola,  1851:349.  Type  species:  Sotteretla 
mlMe<^Oldes  Sfiaaia,  1851,  monotypic. 

Sllaon  Piccioli,  1869:283.  Type  species: 

Sihian  compeditus  Picdoy,  1869, 

monotypic. 
Sylaon  FicdoU,  1870:pl.  1.  Lapsus  or 

emendation  of  Silaon  Piccioli. 
NUtUopsis  S.  Saunders.  1873:410.  Type 

species:  Nildiopsis  pisonoides  S. 

Saunders,  1873,  monotypic. 
Ammosphecidiunt  Kohl,  1878:701.  Type 

species:  Ammoiphecidium  helleri  Kohl, 

1878  [=  Silaon  compeditus  Piccioli, 

18691 .  monotypic. 
Sylaon  Kohl,  1885a:  209.  Lapsus  or  emen* 

datton  oi  Silaon  Piccioli,  1869.  Nec 

Sylaon  Piccioli,  1870. 
Lautan  Herbst,  1920:217.  Type  species: 

Lautara Mfiteli  HnlMt,  1920,  mono- 
typic. 

Mteophus  Jurine,  1 807: 206.  Type  species:  MiMCophus 
W^o/or  Jurine,  1807,  monotypic. 

fNitelopterus)  Ashmead  in  Kohl,  1896:497. 
Type  species:  Niteloptems  slossonae  Ash- 
mead.  1896,  monotypic. 

Nitelopterux  .\shmead,  1897:22.  Type 
species:  Wulnpterus  slossonae  Ash- 
mead. 1K97  \  -  Nitetoptemt  HosMonat 
Ashmead,  1896],  monotypic 
Hyptmiscophus  CocVsttVi,  1898:321. 
Typo  species:  Miscophus  arenanini 
Cok  kcroil.  1898.  original  designation 
Mi.u  itpisiniii  Aslirtie.id,  1898:187.  l  ype 
species:  Minophinus  tuttceps  Ashmead, 
1898,  uriginai  designation. 
Saliottethus  Brauns  in  Kohl,  1896:448.  Type  species: 
Salltutethus  lentifrons  Brauns,  1896,  monotypic. 

Mtttilloniteta  Bridwcll.  I'l^n  .V)6.  Type 
species:  MuiiUumicla  mtntita  Brid- 
wcll, 1920,  original  designation. 
Saliostethoides  Arnold,  1924:30.  Type  species:  SaliO' 

stethoides  saltalor  Arnold,  1924,  original  designatkNl. 
Atiicophoides  Brauns  in  Kohl,  1896:448.  Type  species: 
Miscophoides  handlirschii  Brauns,  1896,  monotypic. 
(MtteophoidcHus  I  Menke,  new  subpenus.  Type  species: 
Miscophoides  fornunui  Arnold,  1924,  present  desig- 
nation by  Menke. 
Nitela  Latreilte,  1809:77.  Type  species:  Nitela  spinolae 
Latreflle,  1809,  monotypic. 

AA/nofifrete  Williana,  1928a;97.  Type 
species:  Rhmonitela  domesttca 
Williams.  1928,  original  designation. 
fTenUaj  Brethes,  1913:153.  Type  species: 
Nitela  amaxottica  Ducke,  1903,  original 
designation. 


^uclicnapLrui  TuSc?.  190]i]]0.  1  iPS^llS! 
Auchenophonu  eontteens  TUtner,  1907,  original 
designation. 

Tribe  Tr>'poxylonjiii 

Pisonopsis  W.  Fox,  1893:553.  Type  species:  Pisont^sis 

ctypeatay/.  Fox.  1K9.'?,  monotypic. 
Pison  Jiitine  in  Spiiiol:i.  !HOH:25.^-  Type  species:  Pison 
jurini  Spinola,  IhOS  [recte  jurtnei,  =  Aiysoit  ater 

Spinola,  1808],  monotypic. 

Tachybutus  LitniUe,  1809:75.  Type 
species:  Tachybulus  niger  Latreilie, 
1809  [  =  A  lyson  ater  Spinola,  1 8081 

monotypic. 
Nephridia  Brull6,  1833:408.  Type  spe- 
cies: Ntphridia  xanihopus  Bmhi, 
1833,  monotypic. 

Ptsonitus  SluKkiin!.  1838:79,  Type  spe- 
cies: I'ison  iir^i'i; latum  Shuckard  1838, 
designated  by  Pate,  l')37d:51. 

Pseudonysson  Radoszkowski,  1876:104. 
Type  species:  Pseudonysson  fasciatus 
Radoszlcowski,  1876,  monotypic. 

TarangaW.  F.  Kirby,  1883:201.  Type  spe- 
cies: Taranga  dubia  W.  F.  Kirby.  1883 
1=  hson  spinolae  Shuckard,  1838], 
monotypic. 

Pftum  Agassiz,  1847:293.  Emendation  of 
Rtm  lurine,  1808.  NecFfnim  Meperie, 

Meirerk-.  1811. 
Pisum  Schult£,  1906:212.  bmcndalion  ot 
Ptson  Jurine,  1808.  Necftnim  Megerie, 
1811. 

(Pisonoides)  F.  Smith,  1858:104.  Type  species: 
Pison  obiitemtum  F.  Smith,  1858,  mono- 
typic. 

Panpison  F.  Smith,  1869b: 298.  Type 
species:  Pisonoides  obiiteratum  F. 
Smith.  1858.  designated  by  Pate, 

193''d:4'' 

(Kronibeinielluo!   Kicliards,  1902:118.  .\ew 
name  ioT  Purui  cruinius  Kados/kowski,  1887, 
Paraceramius  Kadoszkowski,  1887:432. 
Type  species:  Paraceramius  koreensis 
Radoaackowski,  1887.  monotypic.  Nec 
Paraeeramfus  Saussure.  1 854. 
(Bntomopisoiti  Menke,  1968a:  5.  type  species: 
Pison  pilosunt  F.  Smith,  1873,  original 
designation. 

Aulacophitus  F.  Smith,  1869:305.  Type  species:  Aula- 

cophUus  ve^mdes  F.  Smith,  1869,  monotypic. 
Pisoxyton  Menke,  t968a:l.  Type  species:  Pisoxvlon  xan- 

thosoma  Menke,  1968,  original  designation. 
Trypoxylon  Latreilie,  1796:121  (no  species)  Type  spe- 
cies: Sphex  figulus  Linnaeus,  1758.  designated  by 
Latreilie,  1802-1803:339  (first  included  species). 

Tripoxilon  Spinola,  1806:65.  Lapsus  or 
emendation  of  Trypoxylon  Latreilie, 
1796. 

Apius  Panzer,  1806: 106.  Type  species: 
5pAejr /i^/Mj  Of  Panzer,  1801  [= 
fpAex /(gw/ui  Linnaeus,  17581, 
monotypic. 

Apius  Juiine,  1807:140.  TVpe  species: 
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Sphex  figulus  of  Fabricius,  1775  (= 
Sphex  figulus  Linnaeus,  17S81 ,  desig- 
nated by  Horice  and  Dumnt  1915: 
394.  Nee  Aplus  Panzer,  1 806. 

Trypoxilon  Jume,  1807:141  and  tab- 
leau comparatif,  p.  2.  Lapsus  or  emen- 
dation of  rrv7»o.v.i/o«  Latreilie  1 
Trypoxylum  Agassiz,  1847:380.  emenda- 
tion of  7>:yp0grj'/oR  LatreQle,  1796. 
Trypoxybm  Scluilz»  1906:212  Emenda- 
tion of  Trypoxylon  Latrcille,  1  796. 
Nec  Trypuxylum  Agassiz,  1847. 
Asaconoton  Arnold,  19S9:322.  Type  spe- 
cies: Trypoxylon  egngium  Amc^d, 
1959,  oiiginal  designation. 
(Trypargilumf  Richards,  1934: 191.  Type  spe- 
cies: Trypox-vinn  nitidum  F.  Smith,  1856, 
original  designation 

Tribe  Bothynostetliini 

BofhynoMfthus  Kohl,  1884b:344  Type  species:  Boihy 
luistcihus  siiussunn  Kolil,  IH84,  nionotypic. 

Waiinkiella  Menke,  1968d:92.  Type  species:  WilUn- 
kiella  argentina  Utake,  1968  [=  Pisonopsis  argmtiaus 
Sclirottlcy,  1909],  ori^al  designation. 

Tribe  Scapheutini 

Scapheutes  Handliisch,  1887:278.  Type  species: 
Scapheutes  moesaryl  Handlirscli,  1 887,  monotypic. 

See  also  Mandlirsch,  1888:229. 
Bohartella  Menke,  I968d:95.  Type  species:  BiAartella 
tcaphtutotdet  Moike,  1968,  origitul  designation. 

SUBFAMILY  CRAIAONINAE 
Tribe  OxybcUni 

Beliimicrnides  Kohl.  1899:31  2-  Type  species:  Belomh 

cruidcs  schmicdckncclitii  Kohl.  1899,  monotyplc. 
Brimocelus  .Arnold.  1927:62.  Type  species:  lielomlenis 

radiatus  Arnold,  1927,  original  designation. 
Enckemicrum  Pate,  1929:219.  Type  species:  Enchemi- 

crum  matnde  Pate,  1929,  original  designation. 
Belomtcnu  A.  Costa,  1871 :80.  Type  species:  Behmicnu 
iudiem  A.  Costa,  1871.  monotypic. 

Oxybcloides  Radoszkowski,  1877:68. 
Type  species:  Oxybeloldes  fasciatus 
Radoszkowski,  1877  (»  Oxybthu 
ndoakowskyi  Dalla  Tone.  18971 , 
monotypic. 
Oxybelomorpha  Brauns  In  Kohl,  1896: 
475.  Type  species:  Oxybvlomorpha 
kolilii  Brauns,  1896,  monotypic. 
Noiolis  Arnold,  1927:64.  Type  species: 
Belomicms  bicomuius  Arnold,  1927, 
monotypic. 
Pseudoxybelus  Gussakovsku.  1933b:286. 
Type  species:  Belomicms  persa  Gussa- 
kovskij,  193.5,  monotypic. 
Oxybclus  Latreillc,  1  796: 1  29  (no  species)  Type  species: 
Crabro  unighimis  of  Fabricius,  1775  [=  Vespa  uni- 
gbtmit  Linnaeus,  1758 1,  designated  by  Latreilie, 
1802-1803:343  (first  included  species), 

A'"i''>A''"'T<?  D.ihlbom,  ]S45;sI4  Type 
species:  A'uioglossa  sagitiaia  Duiiibum, 


1845  1^  Oxybelus  lamellatus  Olivier, 
1811],  monotypic. 

AlepidaspU  A.  Costa,  1882:35.  Type  spe- 
cies: Alepidaspis  diphyllus  A.  Costa, 
1882,  monotypic. 

Anoxybelus  Kohl,  1923:274.  Type  spe- 
cies: Oxybelus  nuidUl  KM,  1923, 
monotypic. 

Gonioxybelus  Pate'*,  1937d:28.  Type 
species:  Oxyhdus  >as;ripes  Olivier,  1811 
1=  Apis  titspiiiosus  Fabricius.  1787), 
original  designation. 

OrthoxybelusPita**,  1937d:4S.  Type 
species:  Vespa  un^gbtmis  Linnaeus, 
1758,  original  designation. 

Latroxybelus  Noskiewicz  and  Chudoba, 
1950:300.  Type  species:  Oxybehulo- 
iro  Olivier.  1811,  monotypic. 

Tribe  Crabronini 

Entomocrabro  Kohl,  1 905:356.  Type  species:  Crabro 

Juket  Kohl,  1905  ( recte  diicfte/l,  monotypic. 
Anacnbro  Packard,  1866:67.  Type  species:  Anacmbro 

oeellatus  Packard,  1 866,  monotypic. 
Encopf)gna!hus  Kohl,  1 896:486.  Type  species:  Cratro 
braueri  Kohl,  1896,  monotypic. 

Karossia  Arnold,  1929:409.  Type  species: 
Karossia  fiessei  Arnold,  1929,  original 
designation.  New  synonymy  by  H. 
Court. 

Rheetognathus  Pate,  1936b:  147.  Type 

species:  Encopupiatlms  pcclinatus 
Pate,  1936,  original  designation, 

Tsaisuma  Pate,  1943b: 57.  Type  species: 
Lindenius  wenonak  Banks,  1921,  origi- 
nal designation. 

Aryana  Pate.  1943b:68.  Type  species: 
EncopD^nathtis  oxybeloldes  Pate,  1943 
I-  (>;;.n^,>    :  Schulz.  19061.  ori- 

ginal dcbignation.  Synonym  of  Karos' 
aa. 

tntumugnaihus  Dahlbom,  1844:295.  Type  spectes: 
Craim  frrevu  Vender  Linden,  1829,  monotypic. 
(Toncakua)  Pate,  1944b:341.  Type  species:  En- 
tomognethus  texmus  Cresson,  1887,  original 
designation. 
Florkinus  Leclercq,  1956c:  2.  Type  species: 
Encopognatlius  evolutionis  Lecleicq, 
1956,  original  designation. 
(Koxinga/  Pate,  I944b:34l.  Type  species:  Ento- 
mognaaianiFaiya  Pate,  1944,  original  desig- 
nation. 

(MasiioiHi!  Pate,  l'M4lv341.  Type  ^^cvIes:  Thy- 
reopus  apijunnis  .\rnold.  l''2(i.  on^unjl 
designation. 

Lindenius  Lepeletier  and  Brulli,  1834:791.  Type  species: 
Crabro  ^bOabrts  Fabricius,  1793,  designated  by  West- 
wood,  1839:80. 

Chalcoiamprus  V/tam»a,  1852:590.  Type 

'*rhese  rumes  were  rirv!  pruposeJ  In  Minkiewav  i  1933).  but 
iince  he  Jid  not  des|-;naie  type  spccics  |Ait,  12(b>J  they  arc 
not  valid  as  oi  tlut  dute.  However,  the  names  are  avaUaUe 
with  Pale  (I937d)  as  author. 


CopyliyliiCa  luaiuilal 
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species:  Cnbro  alMlabrtt  of  Vander 
Linden,  1829  (■  Cnbro  albtleMs  Fab- 

ricius,  1793),  monotypic. 
Trachelosimus  A  Moiawitz,  1866:249. 
Type  species:  Crabro  armatus  Vander 
Linden,  1829  [=  LindenUu pygmaeus 
(Rossi),  1794,  subsp.  armatus  (Vander 
Linden),  1829|,  monotypic. 
Holcorhopahin;  Cameron,  1 904' 264.  Type  species:  Hot- 
corhopalum  joii^anim  Cameron,  1904,  monotypic. 

Aiutinra  Pjtc,  l'>44h:344.  Type  .species: 
Amahpa  ihauma  Fate,  1944  {'  Holcor- 
hcpaium  foveatum  Cameron,  1904), 
oiiguul  designation. 
Quexua  Pate,  1942a:  55.  Type  species:  Quexua  eashlbo 
Pate,  1942,  original  designation. 

Arecuna  Pate,  1942a:58.  Type  species: 
Quexua  essequibo  Pate.  1942,  oiigiiial 
designation. 

Rhopalum  Stephens,  1829a:i4'  \  Type  species:  Crabro 
rufivcntris  Pan/cr.  17Q9  \  =  Sphcx  davipes  Linnaeus, 
17581,  designated  by  J.  Curtis,  1837;  text  accom- 
panying plate  656.  See  also  Stephens,  1829b:366  and 
J.Curtis.  1829:123. 

EupMs  Risso,  1826:227.  l  ype  species: 
RipHUs rufiventris  (Panzer).  1799  (■ 
Crabro  mfiventris  Panzer,  1  799," 
S>'li:'\  i-:in;p,-:i  Linnaeus,  1758].des> 
ignated  by  Pate.  1935:246. 
Fhytoteelus  L^aletierand  BniUi,  1834: 
804.  Type  species:  Crabro  mfiventris 
Panzer,  1799  {-Sphex  clavipes  Lin- 
naeus. 1758],  designated  by  West- 
wood,  1839:80. 
Mj^lOf cettt  Westwood,  1839:80.  Lapsus 
or  emendation  otPkysoicebu  Lepele- 
tier  and  Brull#,  1834. 
(Corynopus)  I.epeletier  and  Brulli,  1834:802. 
Type  species:  Ciabro  abmits  of  Panzer. 
1801  \=  Crabro  tibialis  Fabricius.  1798,= 
Sphex  coarctatus  .Scopoli,  17()3],  nion*.)- 
typic. 

Dryphus  Herrich-Schaeffer,  1840:123. 
Type  species:  Crabro  tibidis  Fabridua, 

1798  (=  Sphex  caarctatUsScOpdi, 
17631 .  monotypic. 
AUiogiiathus  Ashmead,  1899:219,  Type 
species:  Crabro  occiden  talis  W.  Fox, 
189S,  original  designation.  New  syn- 
onymy  ty  Court  and  Boliart. 
(Calceorhopatum}  Tsuneld,  1 9S2b:  111.  Type 
species:  Rhopalum  calccatum  (Tsuncki), 
1947  1=  Crabro  calceatus  Tsiincki,  1947. 

^^t'upUUs  Kissu  h.is  pilitrity  ovct  Kliopulnni,  .tinl  I  lie  ii.iitiL-  i> 
jiiru  r.illv  J  L  il  h>  N  irih  \mcrican  authors:  but  Furopcans. 
who  h.ivo  published  mi^st  of  the  major  works  on  the  genus 
in  recent  years,  still  usi.^  Rhopulum.  With  this  m  view,  thi'  In- 
ternational Commission  on  /.oological  Nomenclature  has  been 
asked  (Menke.  Buliart,  and  Richards,  1974a)  to  suppress 
EupUUs  in  favot  o(  Rhopalum  (sec  also  Benson,  Fefiiete.  and 
Richards,  1947b).  In  anticipation  of  favorable  action  by  the 
Commission,  we  are  nsing  Rhopalum.  We  cannot  accept  the 
piactice  of  some  Europeans  of  attributing  authorship  of  the 
name  to  Kitby.  Stephens  merely  used  Kiiby's  mtnuictipt 
name  whni  he  publiihod  Rhopdum. 


(nec  Cnbro  calceatus  Rossi,  1794),  =  Rho- 
pdum  pygfdide  Bohart,  new  name  herein] , 
original  designation. 

(I.atrorhopahitu ;  I'siiruk:.  l''.^2b:  III.  Type 
species:  Rhopalum  iatronum  (Kohl),  191S 
(«  Crabro  Iatronum  Kohl,  191S1,  originai 
deaignatioii. 
fAporitopahtmf  Ledercq,  19SSd:3.  Type 
.species  R  I:  palum  perforator  F.  Smith, 
1876,  tirigitKil  designation. 
(Zelorhopatum)  Leclercq,  I955d:4.  Type  spe- 
cies: Rhopalum  aucklandi  Leclercq,  1955, 
original  designation. 
Isorkoptdum  Leclercq,  1963:74.  Type  species: /torAo- 
pabim  mayoni  Leclercq,  1963,  original  designation. 
Podagritus  Spinola,  185 1 :3 53.  Type  Spedes:  Podagritus 
gay  I  Spinola,  1851,  monotypic. 

(Bchuca)  Pate,  1944b:354.  Type  species:  Crab- 
ro tricolor  F.  Smith,  1856,  original  desig- 
nation. 

fBarecHuctt)  Leclercq,  1970:91.  Type  species: 
Podagritus  neuqueni  Lcclercc).  1957,  origi- 
nal designation. 
Podagritoidcs  Leclercq.  1957a:6.  lype  species:  Crabro 

oceank  us  Schulz,  1 906,  original  designation. 
Echueoldes  Leclercq,  1957a:7.  Type  species:  Podt«rir 

tuspintus  Leclercq.  1 957,  original  designation. 
Nmocrabro  Leclercq.  l9Sla:47.  Type  species:  iVotO- 
crabro  iduncus  (Turner),  1908  |=  Crabro  idoneus 
Turner,  19081 .  original  designation. 

Spinocrabro  Leclercq,  1954a:  209.  Un- 
necessary new  name  tor Notoerabro 
Leclercq,  195 1 . 
Moniaeemi  Ashmead,  1899:220.  Type  species:  Crabro 

abdominalis  W.  Fox,  1895,  original  designation. 
Huavca  Pate.  1 948a: 58.  Type  species:  Moniaecera  chon- 

talc  Pate.  1948.  original  designation. 
Crossocerus  Lepeletier  and  Brull6.  1834:763.  Type  spe- 
des: Oabro  seutatus  Fabridua,  1787  (=  Sphex  pd- 
mipes  Linnaeus,  1767],  designated  liy  Westwood, 
1839:80. 

Stenocrabro  Ashmead.  1899:216,  Type 
species;  Crabro  planipes  W.  Fox,  1895, 
original  designation. 

Synorhopalum  Ashmead.  1899:218.  Type 
species:  CnAro  deeorus  W.  Fox,  1895, 
orighial  designation. 

AcWO'firtMjHolmberp.  1903:472. 
Type  species:  fst  hnuiynthus  foveolatus 
Holmberg,  1903  l"  Crabro  elongatu- 
lus  Vander  Linden,  18291 ,  monotypic. 
(Blepharipus)  Lepeletier  and  Bnille.  1S34:728. 
Type  species:  Beipharipus  mgritus  Lepeletier 

and  Brulle,  1834,  designated  by  Ashmead'*, 

1899:215. 

Coelocrabro  Thomson.  1874  262  Type 
species:  Crabro  pubescens  Shuckard, 
1837  I- Blepharipus  nieritus  Lepele- 
tier and  Brulli,  1834] designated  by 

'  Vastwood's  (1839:80)  dssignation  atOabm  ^aiOatut  Fab- 
rieiui,  178t,  as  type  ipecieiorMe|iA«i4Ni«  I*  invalid  iiaoe 
this  spades  was  onty  questionaMy  inchided  in  the  laxon  by 
Lepeletier  and  BiuUj  (1834:731). 

'\ccleroq  (1973a)  has  establiihed  the  synonymy  oipubescens 
wilhnjpftua 
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Richards.  1935:166. 

Dohchocrabro  Ashniead.  1899: 2 16,  Type 
species:  Doltchucrabro  wivkhamii  Ash- 
inead«  1899,  origiiial  designation. 
fCUpkoptems)  A.  Morawitz,  1866: 2S2.  Type 
species;  Crahm  subulatus  TiaMbom,  1845, 
monolypii.. 

BU'phahpus  of  authors  accepting  West- 
wood's  type  species  designation. 
(Hoplocnbro)  Thomson,  1874:262.  Type  spe- 
cies: Crabro  quadrimaculatus  Fabricitis, 
1  7<>3,  monclypic. 
i Lpu  ross'iccnis!  Ashmead,  1899:215.  Type 
species:  Crabro  insoleniV.  Fox,  1895, 
original  designation. 
(Ablepharipus)  Perkins,  1913:390.  Type  spe- 
cies: Ablepharipiu  podagricus  (Vander  Lin- 
den), 1 829  [b  Crabro  podagricus  Vander 
Linden,  1829],  monotvpic. 
(Omicrabrui  Leclercq,  1 973b; 291.  Type  spe- 
cies: Crossotcrus  fJavissimus  Ledeicq,  1973, 
original  designation. 
(Acanthocrabro)  Perkins,  1913  391.  Type  spe- 
cies: Acanthocrabro  vagabundus  (Panzer), 
1798  ["Crabro  vagabundui  Panzer,  1798], 
monotypic. 

Bk'pharipiis  of  Leclercq,  1954. 
( Mivrutrabro)  Saussure,  1892:574.  Type  spe- 
cies: Crabro  micrornegas  .Saussure,  1892, 
monotypic. 

YuchUta  Pate,  1944a:  272.  Type  species: 
Crosioeerus  xanthochilosVite,  1944, 
original  designation. 
(Apin  rahnii  I'.iie.  1944a:282.  Type  species: 
Cio.ssnc<.-riis  acta  P»te,  1944,  oricinal 
designation. 
(Nothocrabro)  Pate,  1944a:314.  Type  spe- 
cies: Cmbro  nitidtventris  W.  Fox,  1895, 
original  designation. 

fStietopliluf  I'atc,  ly44a:313.  Type  species: 
Crabro  cunjertus  W.  Fox,  1895  [=  Crabro 
mat  iilipennis  F.  Smith,  1 856 1, original 
designation. 

(Eupliloides)  Pate,  1946b;53.  Type  species: 
Rhopalum  aibocoUare  Ashmead,  1904, 
original  designation. 

(Airiocrabrol  Tsime}  i  l'^i"4b:74.  Type  species; 
Crossoccnts  airri'  I  ,li :i::ki),  1947  [=  Crabro 
auto  Tsuneki.  l''  !"!  .  ;i:iginal  designation. 

(Pericrabro)  Leclercq,  1954a: 2 19.  Type  spe- 
cies: Thyreopus  sociabSit  Aiuold,  1932, 
oiigina]  designation. 

fOxycrabro)  Leclercq,  196 If: 74.  IVpe  species: 
Crahro  acanlhopkonu  Kolll,  1892,  Original 
designation. 

(Paroxycriibriif  Leclercq,  1963:2.  Type  species: 
Croiuicena  iotinis  Leclercq,  1963.  original 
designation. 
(Neobiepkaripiu)  Leclercq,  1968c:98.  Type 
species:  Crossoeenu  potosus  Leclercq,  1 968, 
original  designation. 

Fentis  Tsuneki,  1971a:  13.  Type  species: 
Crossocerus  quinquedentaluiTMIuM, 
1971,  original  designation. 
(Ap<^dtt)  Tnineki,  1968c:S.  Type  q^eciea: 


Crossoeetas  aWcolaltmifHiA,  1968,  original 

designation. 
(Alkrabroj  Tsuneki,  1968c: 7.  Type  species: 

Crossocerus  rufiventris  Tmneisi,  1968, 

(Mdginal  designation. 
(AmnhuJ  Tsuneki,  197 la: IS.  Type  species: 

Crossocerus  domieok  Tsuneki,  1971,  original 

designation. 

Tneheliodcs  a  Morawitz.  1866:249.  Type  .species: 
Brachymerus  megerlei  (DaMbom),  1845  [=  Crabro 
megeriei  Dahlbom.  1845,  =  Crossocerus  curtitarsis 
Herrich-Schaeffer,  1841] ,  designed  by  Ashmead, 
1899:219. 

Brachymenis  Dahlbom,  1845:51^.  Type 
species:  Crahro  megeriei  Dahlbom, 
1845  [=  Crossocerus  curiitarsis  Iler- 
hch-Schaeffer,  1841  J,  monotypic.  Nec 
Brachymerus  Chevrolet,  1835. 

Fertonius  ?im  in  Ferton.  1892:341. 
Type  species:  Crossocerus  luteicollis 
Lepeletier  and  Brulle.  1834  |=  Crabro 
quinquenoiatus  Jurine,  1807 J.  desig- 
nated by  Pate  1937d:27. 
Crabro  Fabricius,  1775:373.  Type  species:  Keipa  crib- 
raria  Linnaeus,  1 758,  designated  by  Intemat.  Comm. 
Zool-  Nomencl..  Opinion  144.  1943b:91.  {Qmbro 
Geoffroy.  1  762  suppressed  in  same  Opinion.) 

Carabro  Say.  I'sZ.i  ~s,  I  .ii'^-iis  for  Crabro. 

Thyreopus  Lepeletier  and  Brulle,  1834: 
751.  Type  species:  Sphex  cribrarius 
(Linnaeus),  1767  [■>  Vespa  eribraria 
Linnaeus.  1758) ,  designated  by  West- 
wood.  1 839:80.  Strict  synonym  of 

Crabro. 

Tkyreociiemus  A.  Costa,  1871:64.  Type 
species:  Crabro  pugillator  A.  Costa, 
1871,  monotypic.  Strict  anonym  of 
Crabro. 

Attothyreus  Dahlbom,  1845:526.  Type 

species:  Anothyreus  lappontcus  of 
Dahlbom,  1845  {»=  Crabro  lapponlcut 
Zetlerstedl,  1838],  designated  by  Ash- 
mead, 1899:214.  Often  treated  as  a 
subgenus  of  Crabro. 
Paranothyreus  Ashmead'  ^,  1899:213. 
Type  species:  Crabro  Maris  P.  Smith, 
1856,  original  designation.  Often 
treated  as  a  subgenus  of  Crabro. 
Synothyreopus  Ashmead,  1899:213. 
Type  specie*:  Crabro  tumidus  (Pack- 
ard), 1867  [<■  Thyrao^  tumidus 
Packard,  I  ^7] ,  origbnl  designati<m. 
Often  treated  as  a  snbgnras  <^  Ombra. 
Pemphilis  Fate**,  1944b:340.  Type  spe- 

'  VoU  (1896)  coined  this  name,  but  because  he  used  it  u  a 
ascondary,  not  primary  (Art.  42  (d)) ,  division  of  the  genus 
Oabro.  the  nsme  is  unavaflaUe  as  of  that  date.  Ashmead 
treated  the  taxon  asagenus  snd  thereby  made  h  avaitaUe. 

'  *As  fat  as  we  have  been  abto  to  detarnuM,  AnqiAi/^j:  Risso 
(1826:227)  is  a  nomen  nudum.  There  It  nodeieription, 
rnd  the  two  species  placed  under  it,  "PempkiUs  palmala 
Leach"  and  "patelhtus  Fab.,"  appear  to  be  manuscript 

narnc^.  Wo  have  cDnfirmcd  Pate's  (1935:245)  statement 
that  i-abticius  never  used  the  latter  name  in  his  publications. 
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cies:  l^»pa cWiirana  Linnaeus, 
original  desigmtioiii.  Stilct  qmonym 
of  Cnbro. 
AgnoncTQbro  Pate'<*.  1944b:349.  IVpe 

species:  Crabro  occultus  Fabricius, 
1804,  original  designation.  Often 
treated  as  u  subgenus  of  Crabro. 
Dyscolocrabro  Pate",  1 944b: 349,  Type 
species:  Crabro  ckalybeus  KM,  191S, 
original  designation.  Often  treated  as 
a  subgenus  of  Crabro. 
Hemithyreopus  Pate^",  1944b:349.  Type 
species:  Crabro  loewi  Daiilbom,  1845, 
Ofjgiiial  designation.  Often  tieated  as  a 
subgenus  of  Crabro. 
Pamthyreopus  Pate^°,  1944:349.  Type 
species:  Crabro  ftliformis  Radoszkow- 
ski,  1877,  original  designation.  Often 
treated  as  a  subgenus  of  Crabro. 
Norumbega  Pate,  1947d:  12.  Type  spe- 
cies: Thyreopus  argus  Packard,  1867 
(nec  Crabro  argus  (Christ),  1791),  [■ 
Crabro  argusinus  R.  Bohart,  new 
name] ,  original  designation.  Oftmi 
treated  as  a  subgenus  of  Cnbro, 
Pteuiotumerttt  Ledewq.  19S4a:208.  New  name  for 
Tumeriola  Leclercq,  1951. 

Turneriola  Leclercq,  19Sla:48.  Type  spe- 
cies: Turneriola  perlucida  (Turner), 
1908  1=  Crabro  perluctdut  Tuner, 
19118] ,  original  designation.  Nec  TUnt' 
erfo/ediina,  1933. 
Kyuma  Pate.  1 944b:3S6.  Type  species:  Ptyuma  koxinga 
Pate,  1944  (e  Cnbro protopoides  Tinier,  1908],  «^ 
iginai  designation. 
Kyumoides  Leclercq,  ;46,v  60,  Typi-  species:  Crabro 

Aewiffii  Cameron,  1908,  original  designation. 
Leettreqia  Tsuoeki,  1968c:  14.  Type  species:  Leelercqia 

/onnoiMWi  Tfuoeki,  1968,  original  designation. 
Towttda  Tsoneki.  1970d:  1 .  Type  species:  Craaoeena 
/t'c'/cnv/)' Tsuneki.  1959  [  =  ('n^dfO/ItfWfantU TsiUieJd, 
1947] ,  original  designation. 
Chimila  Pate,  1944b: 371.  Type  species:  Chimila  pae 

Pate,  1944,  original  designation, 
/te  Pate,  1944b:364.  Type  species:  flae  paiUquita  Fate, 
1 944,  original  designation. 


liuvi'  scaithi^d  ttirou;:h  mosl  of  W.  I..  LcjlIi's  works foi 
the  name  patmata  but  have  not  found  it.  In  his  foreword 
to  Volume  5,  Rissu  imj^Hed        his  fiieiid  Lcuch  assisted 
with  the  insect  portion,  :ind  it  seems  likely  that  Risso 
simply  publisJicd  iomc  names  tliat  he  copied  from  Leaeh 
determination  labels.  Since  there  is  no  evidence  so  fat 
that  palinata  I. each  is  the  same  as  Crabro  palmatus  Panzer 
or  that  patellatus  Fab.  is  equivuleni  to  Crabro  patellalus 
Fanzcr,  wc  eantrat  accept  Pate's  1935  designation  of  pal- 
mata  Leach  m  type  spcciet  of  PtmpMlis  RJsto  at  vaUd.  The 
first  accepuble  use  ofAnvMIik  Older  tke  Code  is  diat  of 
Fate,  1944bi 

^**rhese  names  were  first  proposed  by  Kohl  (1915),  but  linoe 
he  used  them  as  secondary,  not  primary  [Arts.  1  l(f)U  and 
42(d}| ,  dividons  of  tiie gams         they  are  unavaikible 
as  of  tiMt  date.  FMe  (1944b)  treated  them  as  subgenen 
thereby  making  them  available.  Tbe  names  were  not  vali- 
dated by  Kite  (1937d)  because  he  maintamed  Kohl^  usage 
of  thesn  as  aecondaiy  divisktns  of  Ovtm. 


crabro  nasicornts  (F.  Smith),  1873  1=  Crabro  nut- 
coma  F.  Smitli,  1873).  oii^nal  designation,  (see 
addendum). 

Chimiloides  Leclercq.  195 la: 50.  Type  species:  Chimi' 
hides  nigromaculatus  (F.  Sinithl,  1868  [=  Crabro 
mgromaculatus  F.  Smith,  18681,  original  designation. 
Enoplolindenius  Rohwer,  191  Ic: 562.  Type  species:  Lin- 
denUu  clypeatus  Rdiwer,  1911,  oiigioal  designation. 
(hktttana)  Pate,  1942c:390.  Type  species:  Eno- 
plolindenius georgia  Pate,  1942  (=  Linden- 
ius  robertsoni  Roliwer,  1 920) .  original  desig- 
nation. 

Foxita  Pate,  1942c:368.  Type  species:  Foxita  alorai 
Pate.  1942.  original  designation.  (seeaddendumX 

Taruma  Pate,  1944b:360.  Type  species:  Tmutna  ban 
Pate,  1 944,  original  designation,  (sec  addendum). 

Vechtta  I'ate.  1944b:377.  Type  species  Oa6ro|p/«^ 
frons  Bingham,  1897  {=  Crabro  rugosus  F.  Smith. 
1857),  original  designation. 

Hingstoniola  Tbmer  and  Watenton.  1926: 1 89.  Type  spe- 
cies: Crabro  dupllcatus  TutMt  Md^atmtoo,  1926, 
monotypic. 

ArnolJuii  Pate,  1948b:  156.  Type  species:  T.livrcopus 

perarmatiis  Arnold,  1926,  original  dciiignation. 
Odonlocrabro  Tsuncki,  1971a:  22.  Type  species:  Odon- 

tocrabro  abnormis  Tsunelu,  1971,  original  designation. 
Neodasyproctut  Arnold,  1926:373.  Type  species:  Thy- 

rvopus  kohli  Arnold,  1926,  monotypic. 
Dasyproi  tus  I.epeletier  and  Bruile.  1834:801.  Type  spe- 
cies: Dasypnn  iu-'.  A/piMicMlMf  Lepdetier  and  BrulK, 
1834,  monotypic. 

Megapodium  Dahlbom,  1844:295.  Type 
species:  Megapodium  westermanni 
Dahlbom,  1844,  designated  by  Pate, 
I937d:37. 

Megalopodium  Schulz,  1906:202.  Emen- 
dation of  Megapodium  Dahlbom,  1844. 
WaUamata  Pate.  1947c:  107.  Type  qwcies:  Cnbro  novo- 
cdedontcus  VWSams,  1945,  orii^nai  designation. 

(Androcrabro)  Leclerc<i,  19,soh  192.  Typespe- 
cies:  Williarnsita  neglccta  (!■,  Smith),  1868 
[=  Crabro  neglectus  F.  Smitll,  1868],  origi- 
nal designation. 
Eetemnius  Dahlbom,  1845:389.  Type  species:  "f.  gut- 
tanu.  DalUb."  [-  Cn^ogitmms  of  Dahlbom,  1 845. 
=  Crabro  guttatus  Vender  Linden,  1829],  designated 
fay  Ashmead,  1899:172. 

Clytochrysus  A.  Morawitz,  1864:453. 
Type  species:  Crabro  clirysosloinus 
Lepeletier  and  Brulle,  1 834  [=  Crabro 
lapidarius  Panzer,  1804) ,  designated 
by  Richards,  193Sa:168.  Often  treated 
as  a  subgenus  of  Ectemnius. 
Thyreocents  A.  Costa,  1871:65.  Type  spe- 
cies: Crabro  crassicornis  Spinola,  1 808, 
munutypic.  Often  treated  aa  a  lutigenus 
of  Ectemnius. 
Mesoenbro  C.  Verhoeff,  1892:70.  Type 
species:  Crabro  guttatus  Vander  Lin- 
den,  1829.  designated  by  Pate,  1937d: 
38.  Strict  synonym  of  Ectemnius. 

Hypocnbro  Ashmead,  1899:168.  Type 
species:  Chr^r-o  decetnaueukitus  Say, 
1823,  original  designation.  Often 
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ti«ated  H  a  subgenus  of  Ectemnius. 
Pseudoenbro  Ashmead,  1899:169.  Type 

species:  Crabro  chn-^argirnn-  of  Lepe- 
letier,  1845  [=  Crabro  chrysargyrus 
Lepele tier  and  BruUe,  1834,-Oa*n>de- 
cemmaculalus  Say,  18231,  original 
designation.  Synonym  of  Hypoenhro, 
Xestocrabro  Ashmead,  1899:169.  Type 
species:  Crabro  sexmaculalus  Say. 
1823  1-  Crahri'  tonH'mm  F.ibncius, 
1804) ,  ori^nal  desigjutioii.  Synonym 

of  Hypui  rabro. 

Xylocrabro  Ashmead,  1899: 169.  Type 
species:  Crabro  stirplepla  Packard, 

1866,  original  designation.  Synonym 

of  Hypocrabro. 

Metacrabro  Aslimt-ud,  1899:169.  Type 
species:  Crabro  kollari  Dahlbom,  1845 
1=  Crabro  liluratus  Panzer,  1 804] , 
original  designation.  Often  tieated  as  a 
subgenus  of  Ectemnius. 

Protothyreopus  Ashmead,  I  899: !  70 
Type  species:  Crabro  rujifentur  Pack- 
ard, 1866.  original  designation.  Often 
treated  as  a  subgenus  of  Ectemnius. 

Nesocrabro  Petkint,  1899:25.  Type  ipe- 
cies:  Crabro  nibrocaudatus  Blackburn, 
1887,  designated  by  Pate,  1937d:42. 
Often  treated  as  a  subgenus  of  Ectem- 
nms. 

Oreocrabro  Perkins.  1 902: 1 46.  Type  spe- 
cies: Crabro  abnormis  Blackburn,  1887, 
original  designation.  Often  treated  as 

a  subgenus  of  Ectemnius. 

Hyiocrabro  Perkins.  1902: 147.  Type  spe- 
cies: Crabro  tumidoventrii  Perkins, 
1899.  original  designation.  Synonym 
of  Oreocrabro. 

Metanocrabro  Perkins,  1902:147.  Type 
tpoeim:  Crabro  curttpeM  Perkins,  1899. 
original  designstion.  Synonym 
Oreocrabro. 

Xenocrabro  Perkins.  1902: 148,  Type  spe- 
cies: Crabro  unicolor  F.  Smith,  1856, 
original  designation.  Synonym  of 
Oreocrabro. 

Lophoerabro  Rohwer,  1916:667.  Type 
species:  Crabro  '.orir-anrts  F  Smith, 
\HSb,  [  =  Vespa  maculosa  Ginelin,  17VU) 
original  designation.  Synonym  of  Meta- 
crabro. 

Merospis  Pate,  1941b:121.  Type  species: 
Ectemnius  cyanautet  Pate,  1 94 1 , 
original  designation.  Often  treated  as  a 

subgenus  of  Eclemnius 
Cameronitus  I  edercq.  19  50c;  14.  Type 
species:  Fcicmnuis  mcnyllus  (Cam- 
eron), 1905  (=  Crabro  mcnyllus  Cam- 
eron, 1905),  original  designation. 
Often  treated  as  a  subgenus  of  Ectem- 
nhu. 

ApOCtemntiis  Leclercq,  I950d:ZOO.  Type 
species:  tctcinnius  Joimngcnsis  Lc- 
clercq,  1950.  original  designation.  Of- 
ten treated  as  a  subgenus  of  Ectemnius, 


Proton lemnius  Leclcrcq,  195 Id:  105.  Type 
species:  Crabro  tabmicida  Fischer, 
1929,  original  designation.  Often  treat- 
ed as  a  subgenus  of  Ectemnius. 

Yanortius  Tsuneki,  1956c:  129.  Type  spe- 
cies: Crabro  martjartowti  F.  Morawitz, 
1892,  original  designation.  Often 
treated  as  a  subgenus  of  Ectemnius. 

PoUcrabro  Leciercq,  1958c:  106.  Type  spe- 
cies: Croiso'ji-riis  krMscmani  Leclcrcq, 
1950,  ongir.il  designation.  Often 
tre.iu-d  ;is  .1  subgenus  of  l-cu  miuus. 

Iwalaia  Tsuneki,  1959b: 8:  Crabro  Jur- 
wfcMIwata,  1934,  original  designation. 
Often  treated  as  a  subgenus  of  Ectem- 
Hbts. 

Leocrabro  Leclcrcq.  1968b:,'^00.  Type 
species.  Hi:U'mnius  icuncms  Leciercq, 
196S,  original  acigiiation.  Treated  as 
a  subgenus  of  Lctemntus  by  Leclcrcq. 
Centocrabro^^  Tsuneki,  1970d:l.  Type 
species:  Ectemnius  shimoyamai  Tsune- 
ki, 1958,  original  designation.  Treated 
as  a  subgenus  of  rcwmuius  by  Tsuneki. 
f.estit  a  Billberg,  1820:107.  Lype  species;  Crabro  sub ter- 
ramus  Pabiicius,  1775,  designated  by  Rohwer,  191  la: 
1S4. 

Sotenfus  Lepeletier  and  Bru]I6, 1834:713. 

Type  species:  Solenius  interntptus 
Lcpcleticr  and  Brulle,  1834.  pre^(>cc.  [  = 
Crabro  conjlucnius  Say,  18371""  Of- 
ten treated  as  a  subgenus  of  Lesitca. 
Ceratocultts  Lepeletier  and  BruUi,  1834: 
739.  Type  species:  CraAro ailenif  Pan- 
zer, i  797,  designated  by  Alhmead,  1899: 
1 70.  Often  treated  as  a  subgenus  of  Let- 
tica. 

Thyreus  Lepeletier  and  Brulli,  1834:761. 
Type  species;  Crabro  vexiUatus  Panzer, 
1797  I"  Apis  clypeata  Schreber,  1759], 

mnnotypic.  Nec  Thyreus  Panzer,  1806. 
See  Clypeocrabro  below. 
Wypof/uTCMs  Ashmead,  1899:171   l  ype 
species:  Crabro  subterraneus  Fabncius, 
1775,  original  designation.  Strict  syno- 
nym of  Lestlca. 
Clypeocrabro  Richards.  1935a:  167.  New 
name  for  Thyreus  Lepeletier  and 
Brulle,  1834.  Often  treated  as  a  sub- 
genus of /.etlfea. 

Ptyx  Pate,  1947d:13.  Type  species:  Cra- 
bro pluschtschevskyi  F.  Morawitt, 

1891,  original  designation.  Often  treat- 
ed as  a  subgenus  of  Lestica. 

^'Wc  have  r^.i^m  id  believe  that  this  taxon  may  hclonji  in 
Lestica  ni  WHIiumxita  Sec  syvtcmalics  of  l.tteniiiim. 

^\/c  anticipate  a  lavorabk-  voli'  un  the  pi'iilian  nf  f'uurl  and 
.VIcnkc  ( 1968).  in  whiuli  the  International  t  ..im:iHsMi  n  on 
Zool<)i;ical  Somonclatuii'  was  requested  to  invaiulatc  the 
type  species  desir.nation  ot  West  wood  ( 1  H.19 1.  \\  estwood 
seiMei  Sphex  vagus,  now  known  to  baMeUinus,  as  the 
lype  ipecies  of  Jblmba  (ne  addendum). 
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SUBFAMILY  ENTOMOSERICINAE 

Entomosericus  Dahlbom,  1845:486.  Type  species:  En- 
tomericus  (sic)  concinnus  Dahlbom,  1845,  mono- 
typic.  Spelled  Enfhvmoserkus  by  Dahlbom,  1845,  on 
Tabula  Examinatioiiis  Synoptica  Generis  Nyssonidar- 
um. 

SUBFAMILY  XENOSPHECINAE 

Xenosphex  WJUiams,  1954a:97.  Type  species:  Xentuphex 
xerophUiu  Willianis,  1954,  ori^nal  desiination. 

SUBFAMILY  NYSSONINAE 

Tribe  Melliniiii 

MeUinus  Fabiicius,  1790:226.  Typeq»ecies:  Vtspaur- 
venslt  Linnaeus,  1758,  designated  by  Curtis,  1836: 
text  for  pi.  580. 

Millimus  Cimmeithal,  1836:449.  Lapsus 
or  emendation  of  MelUnus  Fabricius, 
1790. 

Tribe  (leliocausini 

Heliocausus  Kohl,  1892  210.  Type  species:  Heliocausus 
fitimgifel  KoM,  1892,  monotypic. 

Pseudolarm  Reed,  1894:638.  Type  spe- 
cies: Arpeetus  hanrieba  ^^ola,  1851, 
designated  by  Fate,  1 937d:  55. 

Tribe  Alyssonioi 

Alyuon  Panzer,  1806: 169.  Type  ipedes:  Fompilus 
sptnosus  Panzer,  1801 ,  dedgnated  by  Morice  and  Du> 
rant,  1915:406. 

AlrsDi!  .lurino,  ISO"^:  lO,"!  Type  spcvics; 
I'omptlus  .\pinusus  Panzer,  1801,  mono- 
typic- 

Didineis  Wesmael,  1852: 109.  Type  species:  Alyson  luni' 
comu  of  Vander  Linden,  1829  [=  Pomptha  luni' 
comfM  Fabricius,  1798],  monotypic. 

lUbe  NyaMNimi 

Nursea  Cameron,  1902:275.  Type  species:  Nunea  eart- 

nata  Cameron.  1 902,  monotypic. 

Nij'ponoin ssun  Ya.siitii atsu  and  Maidl,  1936:501.  Type 
species:  iS'ippononyssun  rujopictus  Yasumatsu  and 
Maidl,  1936,  original  designation. 

Hyponysson  Cresson,  1882:273.  Type  species:  Hypony- 
sson  Neolw  Cresson,  1882,  monotypic 

Nyaon  Latreille,  1802-1803:340.  IVpe  species:  Oabro 
sptnosus  Fabricius,  1775  (=  Sphex  sptnosus  J.  Fors- 
ter,  17^11.  designali'd  by  Shiickard.  1837:99,  First 
use  of  this  spelling  by  Latreille  and  evidently  the 
one  he  originally  intended  since  he  used  it  exclusively 
in  all  subsequent  works. 

ffysMO  LatnUle,  1796:125  (no  ■peelm}". 

^hfytao  hat  piioiity  but  has  never  been  uied.  The  lateniationd 
Coinminion  on  Zoological  Nonwndatuie  has  been  asked 
Oienln,  Bohart.  and  RJehatdSi  1974h)  to  wppiessitfiMlP  fai 
fnm  of  Nysson  (see  alio  Bemon,  Periiire,  and  Richards. 
1947b).  We  assume  that  the  petition  will  receive  a  favorable 
wH  and  have  theiefoie  kept  the  popular  spelling  Nysson, 
ntherthanA^ao. 


Apparently  a  pnntcrs  lapsus  for  i\ysson, 
Latreille,  1802-1803:140,  placed  two 
species  in  Nysson. 

.\'yssonu.t  Rafinesque-Schmaltz.  1815:124, 
fcmendation  of  AVmow  Latreille,  1802- 
1803. 

Synnevms  A.  Costa,  1859: 16.  Type  species:  Synnevnu 
procenu  A.  Costs,  1859     Nysson  epeoliformis  F. 
Smith,  1856] ,  monotypic. 

Synneurus  Gerstaecker,  1867:79.  Emen- 
dation of  Syniieirus  A.  Costa,  1859. 
Neonysson  R.  Bohart,  1968c:228.  Type  species:  i\'ysson 

porteri  Ruiz,  1936,  original  designation. 
Epinyuon  Pale,  1935:250.  Type  species:  Nysson  basi- 

larts  Cresson,  1882,  original  designation, 
/fonrn^jyon  Arnold,  1945:52.  Type  Npcvies:  Byjchyste- 

gUSCamelUS  Arnold.  1945,  original  dcs:i;.rKtlion. 
Braehyttegus  A,  Costa.  iK59:24.  Type  spL-tics:  .Vvuo/i 
dufourii  Lcpelctier,  1845  [=  Nysson  smlaris  lUiger, 
1807],  monotypic. 
AcanthosmhUM  F.  Smith,  1869a:306.  Type  species: 
Acmtthottethus  basalts  F.  Smith,  1869  [^  Nyuon 
myitkus  OtnvMKikix ,  1S67),  monotypic. 

?  Spaiugiu  Shuckard,  1840:18].  Nomcn 
nudum,  s)monymy  teste  Patton,  1909: 
442. 

Ztmyuon  Kuhwer,  192la:404.  Type  .species:  AfyxsoH 

texanus  Cresson,  1872,  original  designation. 
Perisson  Pate,  1 938b:  156.  Type  species:  Nysson  basins- 

fits  Brethes,  1913,  original  designation. 
Cresson  Pate,  1938b:  153-  Type  species:  Nysion  parvi- 
spittOMUS  Reed,  18^4,  original  designation. 

Cretsonius  Bradley,  1956:257.  Unneces- 
sary emendation  of  Cresson  Pate, 
1938. 

Antomartinezius  Fritz,  1955:14.  Type  species:  Cresson 

palei  Fritz,  195  5.  original  designation. 
I'oxia  Ashmead,  1  898: 187.  Type  species:  Fiixia  pactfica 

Ashtnead,  1898,  monotypic. 
Losadtt  Pate,  1940c:  2.  Type  species:  Losadaparia  Pate, 

1940,  original  designation. 
IdionyssoH  Pate.  1940c;  5.  Type  species:  Idionysson 

borero  Pato,  1940.  original  dcsiyiialion, 
Meianyssun  .^shmcad,  !8'>9:32fi,  T>  pc  sjiccics.  Nyuon 
soiani  Cockerell,  1895,  original  designation. 

Huackuca  Fate,  1938b:  1 85.  Type  species: 
Metanysson  arivaipa  Pate,  1938,  origi- 
nal designation. 

Tribe  Gor>'tini 

ClittmiustM  Spinola,  1851:341.  Type  species:  Arpaetus 
gtyt  Spinola,  1  h  I  original  designation. 

?  Mncthyris  Shuckard,  1840: 181.  No- 
mcn nudum. 

C7v/i'm«f.v/ra  Saussure,  1867:75.  Emen- 
dutiun  oi  Clitemncstra  Spinola,  1851. 

Miscothyris  F.  Smith,  1869:307.  Type 
species:  Miscothyris  thoneiaa  F. 
Smith,  1 inonotypic. 

Oytaemnc^tra  Handlirsch,  1895:858. 
Emendation  of  CUtemnestra  Spinola, 
1851. 

Astaurus  Rayment,  1955:55.  Type  spe- 
cies: Astaunts  hylaeoides  Rayment, 
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1955  1=  Arfiai  liu  plomleyi  Turner, 
1940) ,  orisinal  designation.  New  syn- 
onymy by  R.  Bohart. 
OcMeropteru  Holmberg.  1903:487.  Ochleroptera  obliia 
Holmbeis,  1903,  monotypk. 

ParameUinus  Rohwer,  1912:469.  Type 
species:  Goryta  bipunctatus  Say, 
1824,  original  di'signulion. 
Ulgia  Radoszkowski,  1877:33.  lype  species:  Olgia 
modetUt  Radoszkowski,  1877.  monotypic. 

Kmfmannia  Radoszkowski,  1877:43. 
Type  specier  Kmfmannia  maraeandi' 
111  Radoszkowski.  1877.  monolypif. 
Argogurytes  Asliinead,  1899:324.  Type  spccicb:  (inry.'cs 
carbonartus  P.  Smith,  185b,  original  designulion. 

Anharpacius  Pate,  1937(1:10.  Proposed 
as  a  new  name  for  Arpacttu  Jurine, 
1801,  which  has  no  nomenclatunl 
standing  (see  Opinion  1 35  of  the  Inter- 
nal. Comm.  Zool.  Nomencl. 
Pate's  name  apparently  h;is  no  legality 
since  it  docs  not  meet  any  ot  the  re- 
quirements of  Article  13(a)  of  the 
Code. 

Neogorytes  R.  Bohart,  new  genus.  Type  species:  Neofftry- 
tes  ecuadone  R.  Bohart.  present  designation. 

Exeirus  Shuckard.  1 838  7 1 .  Type  species:  Bxeirus  later- 
Urns  Shuckard.  183S.  monotypic. 

hxims  Schuiz,  1906:199.  Emendation  of 
Exeirus  Shuckard,  1 838. 
Dlenopbu  W.  Fox.  1893b:548.  Type  species:  Dtenopbts 
pktifrons  W.  Fox.  1893,  monotypic. 

Arpactus  Jurine,  1807: 192.  Type  species: 
Arpactiis  furmusui  Junne.  1807,  desig- 
nated by  Shuckard,  1837:2  20.  Ncc  Ar- 
pactus Panzer,  1805. 
H»pactus  Shuckard,  1837:221.  Emenda- 
tion of  Arpactus  Jurina,  1 807. 
Harpaetes  Dahlbom,  1843:147.  Emenda- 
tion of  Harpaetus  Shuckard.  1 83  7,  nec 
Harpaetes  Swainson.  1833. 
HupalomcHimts  .Xshmcad,  1 899:300.  Type  species:  Cor- 
yteseximtus  Provancher,  1888  (nec  Con  /"  f  vcHiMx 
P.  Smith,  1862)  1=  Gory  tes  albitomentosus  Bradley, 
1 920] ,  origina]  desisnation. 
Trichogorytes  Rohwer,  1912:469.  Type  species:  TH- 
chogorytes  argenteopilosus  Rohwer.  1912,  original 
designation. 

Ausirtigoryie.s  R.  Bohart,  1967: 155.  Type  species:  (Jor- 
via  bellieosus  F.  Smith,  1862,  oiigiiial  designation. 
Gory  tes  Latreille,  1804:180.  Types^ftcjas:  MeUtnus 
quinqueeUtttut  Fabrlcias,  1793,  monotypic 

Arpactus  Panzer,  1 805 :  Heft  98,  text  for 
pi.  17.  Type  spei  ies:  MelUnus  quadri- 
faseiatits  Fubricius,  1804,  monotypic. 
Arpactus  Panzer,  1806:  164.  Type  spe- 
cies: Melliiius  quadrifascialus  Fabricius, 
1804,  designated  by  Pate,  1937d:  1 1. 
Neci4ijMief»r  Panzer,  1805. 
EuzMia  Stephens,  1829b:363.  Type  spe- 
cies: Afellinwi  quinquecinctus  Fabricius, 
1793.  desigiKiied  by  I'ate,  1937d:27. 
Huplisus  Lepeletier,  1832:61.  Type  spe- 
cies: "//.  5-citictus  St.  Farg"  (■  HopU- 
sus  quinquecinctus  of  Lepeletier,  1832, 


=  McHiiiu.i  iitiiiuiiicciiu  liii  Fabricius, 
17931 ,  designated  by  Westwood,  1839: 
80. 

Euspongus  Lepeletier,  1832:66.  Type  spe- 
cies: Eutpongut  Uitteinetus  Lepeletier, 
1832,  designated  by  Westwood,  1839: 
80. 

fteU<fOp/jlNf  Ashmead,  1899:3  23.  Type  species  Corytes 

floridanus  W .  Pox,  1891     Pseudoplisus  smiiitii 
(Cresson),  1 880.  subsp. /loridonuf  (W.  Fox),  1891], 
ofiginal  designation. 

Laevigorytes  Zavadil  in  Zavadil  and  Sno- 
Oak.  1948:66.  Type  species:  Gorytes 
kohsii  Handlirsch,  1888,  monotypic. 
Megistoinmum  Schuiz.  1 906:200.  New  name  for  Mifgv 
lomma  F.  Smith,  1873. 

Megalommus  Shuckard,  1840:181.  No- 
men  nndum. 
MageUmma  F.  Smith,  1873:405.  Type 
species:  "Megalomma  dedans  Smith" 
l"  Gorytes  elegans  F.  .Smuh.  1873 
(nec  Gorytes  elegans  Lepeletier,  1832), 
■  Cory les  procerus  Handlirsch,  1888], 
designated  by  Pate,  1937d:37.  Nec 
Megalomma  Westwood,  1 84 1 . 
Stenogorytes  Schrottky,  191 1:28.  Type 
species:  Megalomm .i  '>j<  'iHK.-.^jsu-' 
Schrottky,  1911.  onginai  designation. 
NeopUsus  R.  Bohart,  1967  159  Type  species:  Gorytes 

notabitit  Handliisch,  1888,  original  designation. 
Eogorytes  R.  Bohart,  new  gfom.  Type  species:  Gorytes 
fulvobirtus  Tsuneki,  1963,  present  designation  by  R. 
M.  Bohart. 

l.estiphorus  Lepeletier.  1832.70  Type  sjui  .  s  ('r,;i'ro 
bicinctus  Rossi,  1794,  monotypic.  See  Internal 
Comm.  2U>ol.  Nomencl..  Opinion  675,  1 963:33 1. 

Lestophorus  Agassiz,  1847:208.  Emenda- 
tion ot  Lestiphorus  Lepeletier,  1832. 
HypomeUinus  Ashmead,  1899:299.  Type 

species:  Oorrtcs  rufocinctus  FoX, 

1892  1=  Cutvifs  piceus  Handlirsch, 
18881 ,  original  designation. 
Mellinogastra  Ashmead.  1899:300.  Type 
species:  Gorytes  meliinoides  W.  Fox 
1895,  original  designation. 
Oryttus  Spinola,  1836:xxiii.  Type  species:  "Arpactus 
concinnus"  [=  Sphex  concinnus  Rossi,  1790] ,  mono- 
typic. 

Agrapiiii  Wesmael,  1852:108.  Type  spe- 
cies: Gorytes  concinnus  of  Vander 
Linden,  1829  [=  Sphex  concinnus 
Rossi.  1790) ,  monotypic, 

HarnartosUgma  .\shir.i.':i[!,  1  VOQ  ^qq.  Type 
species:  fli:ip!i.\u.\  iiiuanin  .Spniola. 
I  .S5  I ,  on>;injl  ilcsipnation, 
Arcesilas  Pate,  1938d:60.  Type  species: 
Gorytes  mirandus  W.  Fox,  1892,  origi- 
nal designation. 
Piammaletet  Pate,  1936a:49.  Typespedes:  Gorytes 
higeloviae  Cocker^  and  Fox,  1897,  original  designa- 
tion. 

Handiirschiii  Kohl.  189rj:425  Type  species:  SpAeclllJ 

aetlnops  Handlirscli,  1889,  monotypic. 
Sphecius  Dahlbom,  1843: 1 54.  Type  species:  Sphedus 

speelosus  Dahlbom,  1843  (nec  Sphecius  speciosus 
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(Dtuiy),  1773)  ['Sphex  speetosus  Diury,  17731, 

monotypic. 

tiogardtu  Lepeletier,  1845:288.  Type 
species:  Htignrdm  niirscens  Lcpclciici, 
184S     Stizus  hogardii  Utreille,  1806], 
by  tautonymy  (Ait.  68(d)]. 

(Sphecienus)  Patton,  1879a:345.  Type  species: 
Siizus  nigricornis  Dufour,  1838,  original 
designation. 

(NoihospheausJ  Pate,  1937a:  199.  Type  spe- 
cies: Stizus  gnmdtdteri  Stmsatt,  1887,  oiigi- 
lul  designatioit. 
Tanyoprymnm  Cameron,  1905b:375.  Type  species: 

Tanyonn  mt:\is  It'Hin.'ami  Carm-ron,  1905  \=GoryttS 
moneduiutdti  I'ackara,  IMo").  motiutypic. 

Ceratosliztis  Rohwer,  I921a:412.  Type 
species:  Gorytes  moneduloides  Pack- 
ard, 1867,  original  designation. 
Ammatomtu  A.  Costa.  1 859:36.  Type  species:  Gorytes 

coantatus  Spinola,  1808,  monotypic. 
Kohlia  Handiirsch.  1895:950.  Type  species:  KohUtt 
cephalotes  Handiirsch,  1895,  monotypic. 

Stizobembex  Gussakovskij,  1952:272. 
Type  species:  Stizobembex  paviovsktt 
Gussakcwskii,  1952,  original  designation. 
Pterygorytes  R.  Bohart,  1967: 15^  Ty;n'  species:  Got- 

yies  valcns  Fox,  1897,  original  dcbignalion. 
Psammaccius  Lcpcldicr,  1832:72.  Type  species:  Gorytes 

punciulatus  Vander  Linden,  1829,  monotypic. 
Llogorytet  R.  Bohart,  1967:160.  Type  species:  LiogoT' 
yies  catarinae  R.  Bohart,  1967  [=  Gorytes  polybia 
Handlinch,  1895],  original  designation. 
Arigorytes  Rohwer.  1912:469.  Type  speeies:  Gorytes 

coquiUettii  Fox,  1895,  original  designation. 
Xerogorytes  R.  Bohart,  new  genus.  Type  species:  An- 
forytenmetis  Pate.  1947,  present  designation  by  R. 
Bohart. 

Moptisoides  Gribodo.  1884:276.  Type  species:  Hopli- 
soides  intricans  Gribodo,  1884,  monotypic. 

Icuma  Cameron,  lOO.Sa  ^l.  Type  species: 
Icuma  sem  ea  Cameron,  1905,  mono- 
typic. New  synonymy  by  R.  Bohart. 
Sagenista  R.  Bohart,  1967: 157.  Type  species:  Hoptisus 

seutetlatis  Spinola,  1841,  original  designation. 
AfrogOiytes  Menke,  I  '»67h:34.  Type  species:  Gorytes 
IHOnstrosus  Handiirsch,  18'^4,  original  designation. 

Tribe  Stizini 

Stizus  Lalrcillc.  1802-1803:344.  Type  species:  "Stizus 
rxtjuornis  l  ahr."  \  -  Bcmbt-x  rnjicarms  l  abricius, 
1787  (nec  Vespa  nijicornis  J.  Forstcr,  1771J,  =  Vespa 
ruficornis  J.  Foister,  17711,  designated  by  Blanchard, 
I846:pl.  121. 

Lanm  Pabiidas  aensu  Klug.  184S:pl.  46 
and  text  (in  part)**. 


Lmra  of  Fabridus  contained  unrelated  ^edes  of  sphecids  as 
well  as  a  icoliid  and  a  tipliiid.  Latieille  (1802-1803)  reoog- 
nized  the  congieaente  nature  of  the  genns  and  mtricted 
Lem  to  wasps  now  ^taad  In  the  l.aniHae.  He  astabUdisd 
the  new  genus  Stizta  for  the  remaining  sphecids  of  Fabri- 
dus' Lam.  Klug  and  Smith  both  restricted  Larm  to  species 
assigned  by  other  authors  to  Latreille's  5r(zuf.  F.  Smith 
(1856:273-74.  337)  went  so  far  as  to  designate  a  type  spe- 
cies lor  Larra  although  his  designation  was  antedated  by 


Larra  Fabricius  senau  F.  Smith,  1856:337 

(in  part)'*. 
Megastizus  Patton,  1879a:  344.  Type  spe- 
cies. Siiiui  O'ctii'iiiiiu  Walah,  1869, 
original  designation. 
SHzoiam  Sanasuie,  1887:9.  Type  ^ecies: 
Sl^ex  vespiformis  Fabricius,  1775,  des- 
ignated by  Pate,  1937d:62. 
Mcgalosttzus  .Schulz,  1406:199.  EmendlK 
tion  of  iWc^«j/i;Mi  Patton,  1879. 
Slizoides  Guirin-M6neville,  1844:438.  Type  species: 
Larra  fasciata  Fabricius,  1798  (nec  Stizus  fasehMU 
(Fabricius),  1781)  {- Sphex  assimilis  Fabricius,  17871, 
designated  by  J.  Parker,  1929:10. 

(Scutumphates)  Vachal.  1900:233.  New  name 
for  Omphalius  Vachal,  1 899  ( sec  also  Ann. 
Soc.  Ent.  France  68:843  (1900)). 

Ompktdius  Vachal,  1899:534.  Type  spe- 
cies: Omphalius  niger  Vachal,  1899  (■ 
Stizus  H^er  Radoszliowski,  1881], 
monotypic.  Nec  Ompludtus  Fhilippi, 
1847. 

(Tachystizus)  Pate^',  1937d:63.  Type  species: 
Cntbro  tridentatus  Fabricius,  1775,  original 
designation. 

Bembecinus  A.  Costa.  1859:4.  Type  species:  BembeeUtUS 
meridionalis  A.  Costa.  1859,  monotypic. 

Stizomorphus  .\.  Costa,  IH59;7.  Type 
species:  Vespa  thdens  Fabricius,  1781, 
monotypic. 
Gorystizus  Pale^*,  1937d:29.  Type  spe- 
cies: Vespa  tridens  Fabricius,  178!, 
original  designation. 
Lavia  Rayment,  1953:123.  Nomen  nudum. 

Tribe  BemWcfad 

Bicyrtes  Lepeleticr,  1 84  5: 53.  Type  species:  Bicyrtesser- 
vftftf  Lepeletier,  1845  [=  Monedula  ventralls  Say, 
1824),  monotypic. 

Bembidula  Burineister.  I>S74: 1  22.  Type 
species:  Monedula  dtscna  lasehcnbcrg, 
1870,  designated  by  J  Parker,  1917: 
56. 

Dumotwla  Reed,  1894:608.  Type  species: 
Monedultt  sericea  Spixioii,  1851  [■ 
Bembex  vanc^ara  Olivier,  17891,  origi- 
nal designation. 
MUsrobembcx  Patton,  1879b: 364.  Type  Species:  Bembex 

monodonta  Say,  1824,  original  designation. 
Carlobembfx  Wfflink,  1958:47.  Type  species:  Cartobem- 

bix  manhuc  Willink.  I  058,  oripiiKil  designation. 
Henudiilu  Burineister,  1874:119.  Type  species:  Afone- 
dula  singularis  Taschenberg,  1870,  designated  by  J. 
Parker.  1917:2. 
Rubriiu  J.  Parker,  192^  53.  Type  species:  Monedula 
gravida  Handiirsch,  1890,  original  designation. 


that  of  Latieille,  1810.  and  otheis.  Species  pbwed  in  Lum 
by  Klug  and  Smith  are  now  assigned  to  Srttos ,  Slisokks. 
and  Bembeebttu. 

*rh  ese  names  were  first  proposed  by  Minkicwiez  ( 1933),  but 
since  he  did  not  dciipnatc  a  type  species  (Art,  13  (b>j, 
they  are  uk'.  \        of  riuit  date.  However,  Uw  names  are 
available  with  Pate  il937d)  as  author. 
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Sclman  J.  Parker.  1929:20.  Type  species;  Selman  an- 
xrn/i/v  J.  P.irkLT.  I'l:*)  1="  Monedultt  notata  TudiitD- 
berg,  1870],  original  designatioD. 
Stictia  lUiger,  1807«:131.  New  nsne  tmJUofu^^  U- 
tfeille.  1802-1803  (we  also  Illiger,  1807b:  195). 

Monedula  UtreiUe.  1802-1803:34$. 
Type  species:  Bembex  s/f/ii/.'u  of  Fabri- 
cius,  1781  (=  Vespa  sigiiaiu  Linnaeus, 
1758],  desiiinaled  hy  Lalreiile.  1810: 
438.  Hec  Monedula  Moehiing,  1758. 
EtUtha  J.  Parker,  1929: 17.  Type  species:  Monedula  mag- 

nifica  Perfy.  18.^3.  original  designation, 
Bembix^*'  l-abricius,  1775:  Charatters  Gcnerurn.  p. 
[xxiii]  (no  species).  Type  species:  Bcmbcx  rostrata 
ofFabhaus,  1781  [= rojrrara  Linnaeus,  1758 J, 
designated  by  Latreille,  1810:438'^  (one  of  three 
species  included  in  Bcmhyx  by  Fabricius,  1775:?61). 

Bembyx-^  Fabiicius,  1775:361.  Lapsus 

for  livmbix  1  .ibricius,  1775. 
Bembex^^  Fabncius,  1776:122.  Emenda- 

tion  of  jfomAiAT  Fabricius,  1775. 
Apobembex  PaJe^*.  1937d:9.  Type  spe- 
cies: Bemhey  nculata  of  Latreille, 
1804-1  SOS  [=  Ih  mbcx  ot  iihsta  Pan- 
zer, 1X01  1 ,  unginal  designation. 
Epibembex  Pate",  !937d:26.  Type  spe- 
cies: Apis  rostrata  Linnaeus,  1758, 
original  designation. 
Trichostietia  J.  Parlcer,  1929:14.  Type  species;  Monedida 

vulpina  Handlirsch,  1890,  original  designation. 
Zvzzv  V  Pate.  1 937d:68.  New  name  for  Therapon  L 
Parker,  1929. 

Therapon  J.  Parker,  192912.  Type  spe- 
cies: Stictia  ehilensU  Eschscholz,  1822. 
original  designation.  Nec  Therapon 
Cloquct,  1819. 
StictteUa  J.  Parker,  1 9  |  7: :  | .  Type  species:  Monedula 
/ormo<a  Cresson.  18^2.  i)rig!nal  designation. 

Munistu  na  f'.illaspy.  1963b:  196.  Type 
species;  MoiwJula  Jemorala  W.  FoX, 
1895,  original  designation.  New  syn- 
onymy  by  R.  Bohart. 
GtenostKtia  Gillaspy  in  Gillaspy,  Evans  and  Lin,  1 962; 
563.  Type  species:  Monedula  pulta  Handlirsch,  1 890, 
original  designation. 
Xerosticlia  Gillaspy,  1963b:  187.  Type  species:  Xeros- 
ttctia  longUabrts  Gillaspy,  1963,  oiiginal  designation. 

"'.Accordm;;  to  I'alu  (1937.13.  footnote  31 )  Wt-m/ju  is  the 
eiymnlofjcally  correct  spelling.  Bemhyx  appears  to  be  a 
printer's  lapsus,  since  1  abncius  did  not  use  or  refer  to  tins 
sinlliiii;  in  Ijlei  woiks.  liuwcvci. //:7j,',',i(a  is  tlic  spellinf! 
ttiat  tie  used  in  all  o!  Ins  later  piibliLuitions.  .ind  we  aiiree 
with  the  evidence  outlined  hy  Rite  (  1  9  i7d:  1 },  l  oot  note  29) 
that  it  was  an  emendation  of  Ins  earlier  Hviiibix.  U  this 
reasDninp  is  not  accepted  then  the  situation  is  more  compB- 
eated.  Latrcille's  1810  type  species  designation  is  for  the 
Bemhex  spellinj;,  and  since  I  abricius  1 1 776)  included  only 
Ves/Mi  signata  Linnaeus,  1 758  in  Bembex,  the  taxon  is  mono- 
typic  if  Bembex  it  not  considered  an  emendation  of  BemUx, 
LatreiUe's  designation  would  thetefote  be  invalid,  and  Bern- 
hex  would  repbce  Stictia. 

'\lorice  and  Durtant  (1915:400)  gave  the  flist  type  species 
doignalion  for  the  spellinf  otBemitix:  Apit  rostrata  Lin- 
naeus, 175B. 


Steniuha  Say,  1837:367.  Type  species:  Bembex  tongi- 
ro$tm  Say,  1837,  monotypic. 

SUBFAMILY  PHILANTHINAE 
Tribe  Eremlaaphediiii 

Eremiasphecium  Kohl,  1897:67.  Type  species:  I'remia- 
sphecium  schmiedeknechtii  Kohl,  1897.  monotypic. 

Shestakovia  Giissakovskij,  1930a: 275. 
Type  species:  Shestakovia  digitata 
Gussakovskii,  1930,  original  desig- 
nation. 

Mongolia  Tsuneki,  1972a:230.  Type  spe- 
cies: Moni;i.ii;a  '.ti-ppu  oia  Tsuneki, 
1972,  original  designation.  New  syn- 
onymy by  Menke  and  Pulawski. 

'hibePhBinthini 

Philanthus  Fabricius,  1790:224.  T)rpe  species: /'AftonrAuf 
coronatus  Fabricius,  1 790  [-  Sphex  coronatus  Thun- 
berg.  1784],  designated  by  Shuckaid.  1837:246. 

S,)'inWe/>/i)7i«  Panzer.  ISOfi:!?!  Type 
species:  Phtiainlms  t>n  lus  Paiizci. 
1797  (=  \'cspa  inanii'iilurn  l  abncius, 
17751,  designated  by  Pate,  1937d:62. 

Simblephilut  Jurine.  1807: 185.  Type  spe- 
cies: Vespa  trianguhim  Fabricius,  1 775, 
designated  by  Morice  and  Durrant, 
l^M  5:402. 

Clu'ilc/'ogoiius  Westwood,  1834:441. 
Type  species:  ChvUoposonus  punctiger 
Westwood,  1834  I"  Vespa  gibbosa  Fab- 
ricius, 1 775] ,  monotypic. 

Philumthus  Gudrin-Mdneville.  183S:pL  71, 
tig,  H.  Lapsus  for  Philanthus  Fabricius, 
1 790. 

Anthophilus  Dahlbom,  1844:190,  Type 
species:  Philanthus  politus  Say,  1824, 
designated  by  Ashmead,  1899:294. 

Chilopogon  K<riil,  1896:329.  Emendation 
:it  CheUopogonus  Westwood,  1 834. 

Lp^r  ^'Hanthus  Ashmead.  1899:294.  Type 
species:  P'nilauihus  solimgus  SM^t  1837, 
original  designation. 

Pteudmthophilus  Ashmead,  1899:294. 
Type  species:  Philanthus  ventOabris 
Fabricius,  1798,  ot^bial  designation. 

Oelocletes  Banks,  1913:423.  Type  spe- 
cies: Philanthus  sanbornii  CTe<><ion  1865, 
original  designation. 

Ch  in  k- ICS  Mickel,  1916a:407.  Lapsus  or 
emendation  of  Oelocletes  Banks,  1913. 
Trachypwt  Klug,  1810:41.  Typeq)ecies:  Traehypus  gom- 
em  iQug,  1810  ("  Zethus  elongatus  FabriciuB,  1804], 
monotypic. 

Simblephlhis  Dahlbom,  1 844: 190.  Type 

species;  Philainhus  petiolatu'.  Spinola, 
1841,  monotypic.  Ua:  Simplfphilus 
Jurine,  1807. 
Philanthocephaltu  Cameron,  1890:86. 
Type  species:  PhOtmHuteepkaba  grf 
r     (  jineron,  1 890,  desipiated  by 
Pale,  iy37d:49. 
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TRIBE  APHILANTHOPSINI 

Subtribe  PhikntiiiBiiia 

PhUanthinus  Beaumont,  1949a:  194.  Type  species:  Phil- 
afirAus  in/eier  Beaumont,  1949,  original  designation. 

Sheaak'ixicUa  Gussakovskij,  1952:277. 
Type  species:  I'hilanthus  cximius  F. 
Morawitz,  1894  [=  Anthopliilus  Quat- 
tuordecmpunctatus  F.  Morawitz, 
1 888] .  origina)  designation. 

Subtribe  Aphilanthopsina 

AphUanihops  FMon,  1881c:401.  Type  species:  PhOan- 
thtufri^dUt  P.  Smith,  1856,  original  di'si!!nu(ion. 

Qypeadon  Tatton,  1897:13.  l  ypc  species:  Apiidanthups 
ijuadrni'Uatus  Ashmead,  Ih^O  [=  fhilisnthus  Itttiemc- 
tus  Cresson,  l)5b5],  original  designation. 

Listropygia  R.  Bohart.  1 959: 106.  Type  species:  AphUan' 
thops  bechteli  R.  Bohait,  1959,  oiiginal  designation. 

TRIBE  ODONTOSPHECINI 

Odontosphex  Arnold,  1951:154.  Type  species:  Odonto- 
aphex  bidens  Amidd,  1951,  original  designation. 

TRIBE  PSEUDOSCOLIINI 

Pseudost  olia  Radoszkowski,  1876:103.  Type  species: 
PicuJotcolia  macutata  Radoszkowski,  1876,  mono* 

typic. 

mioponus  Kohl,  1889: 193.  Type  spe- 
cies: PhUoponut  dewitzu  Kohl,  1889, 
designated  by  Pate,  1937d:50.  Nec 
Philoponus  ThOKtl,  1887. 

Acolpiis  Vachal,  !893:cclxv.  I  ype  spe- 
cies: Apriil'.nuhops  thcn  i  Vachal. 
1893,  monotypic.  Nec  Acolpus  Jayne, 
1882. 

miopottidea  Pate,  1937d:50.  New  name 
tot  Philoponus  Kohl,  1889, 

PhUopnnoides  Gincr  Mali,  1945:372. 
Type  species;  PlUiopunoides  tricolor 
Giner  Mari,  1945,  original  designation. 

TRIBE  CERCERINI 


Necumebus  Spinola,  1838:489.  Type  spe- 
cies: Nectenebut  fucheii  Spinola, 
1838  (nec  CereeHs  fischeri  Spinola, 
1838)  l-Nectanebus  h  isterisnicus 
Spinola.  1 838) ,  original  designation. 
New  synonymy  by  R.  Bohait  and 
Menke. 

Diammg  Dahlbom,  1844:225.  Type  spe- 
cies: i>iainiiMj|plRoW  Duhlbom,  1844 
I' Cerceris  b^odis  Spinola,  1841], 
monotypic.  Nec  Diamma  Westwood, 

1835, 

Didesmus  Dahlbom,  1845:502.  New  name 
fox  Diamma  Dahlbom,  1844. 

ApiraptHx  Shestakov,  1923:101.  Type 
species:  Cerceris  rybycnsis  (Linnaeus), 
1771  1=  Sphex  ryhyeinis  Linnaeus, 
1771  I  .  originjl  designation. 

faraienens  Brethcs,  1913: 1 27.  Type  spe- 
cies: Paraceneris  tridentijera  BretlMS, 
1913  1=  Cerceris  poUent  Schletteier, 
1887),  monotypic. 

Bucercerts  Minkicwicz,  |9.^.V2s.^.  Type 
Species:  Ccnehs  bupresncida  Dufour, 
1841,  monotypic. 

Stercobata  Gussakovskij.  1935:445.  Type 
species:  Cereeris  bupresticida  Dufour, 
1 84 1 ,  mcmotypic, 

Apicercfrisft.tr',  1937d:8.  Type  spe- 
aw.  Spkex  rybyensis  Linnaeus,  1771. 
original  designation. 

Apiratryx  Balthaiar,  1972:387, 397. 
Lapsus. 

EueereeriM  Cresson,  1865:104.  Type  species:  Eucereerts 

/u/Wpe5  Cresson,  1865  [=  Cerccm  c/-ei.fortf  Schletteier. 
18871,  designated  by  Pate,  1937d:27. 

'*nib  nsoie  wu  fiiat  prapoaed  by  Minkiewkz  (1933),  but 
since  he  did  not  dei^^te  a  type  species  (Art.  13(b)),  it  is 
not  valid  M  of  tliai  date  Howwei,  the  name  is  available 
with  Rite  (1937d)  as  author. 


Cerceris  Latreille,  1802-1 803:367.  Type  species:  Phflm- 

thus  oniatus  Fabricius,  1790  |=  Sphex  rybycnsis  Lin- 
naeus, 1771],  designated  by  Latreille,  1810:438. 


KtYS  TO  SUBFAMILIES 
AND  TRIBES 


Divenity  ivithin  the  Sphecidae  is  such  that  the  lines  of 

demarcation  between  subfamilies  arc  not  always  definite, 
and  the  intermediate  torm!>  and  exceptions  to  the  rule 
in  all  of  the  larger  groups  make  it  nearly  impossible  to 
present  a  workable  key  to  subfamilies  on  a  worldwide 
basis,  Althougii  we  liuvc  constructed  such  a  key,  we 
found  it  much  easier  to  bypass  the  subfamilies  by  writ- 
ing a  key  to  all  of  tlie  tribes.  Even  though  e\ceptioiiai 
forms  sometimes  require  complicated  coup.cis.  most 
users  will  find  it  more  reliable  than  the  subfamily  key.  It 
is  essential,  however,  that  a  user  pay  special  attention  to 
the  alternatives  in  the  longer  couplets.  Furthermore,  spe> 
cimens  should  be  in  good  condition,  witli  Ice.-,  sununv'luit 
extended  downward,  and  the  wings  positioned  to  reveal 
the  jugal  lobe  of  the  hindwing.  Sometimes  it  is  useful 
or  even  necessniy  tn  have  the  mandibles  spread  or  the 
mouthparts  extended.  Higli  magiulication  (5UX  -  lUOX 
depending  on  wasp  size)  is  a  requirement  for  seeing  cer* 

tain  leg  details  such  as  plantulae  and  daw  teetlt.  The 
unusuad  terms  in  the  keys  are  explained  in  the  glossary, 
and  most  of  the  structures  mentioned  are  illustrated  in 
tiie  general  morphology  section  (flgs.  1-6).  The  term 
"sternal  petiole"  refers  to  the  rather  cylindrical  basal 
gastral  segment  of  some  wasps,  which  is  composed  of 
the  sternum  only.  In  these  cases  the  corresponding  ter- 
gum  is  not  attached  to  the  petiole  socket  but  is  found 
at  the  distal  end  of  stonrjm  I  The  sternal  petiole  is  most 
obvious  in  tornis  witli  a  long  petiole.  l*or  the  benefit  of 
the  large  North  American  audience  that  we  anticipate 
will  use  this  book,  we  have  also  included  a  tribal  key 
based  solely  on  the  Nearctic  fauna. 

KEY  TO  SUBFAMILIES  Oi  Sl'HtClUAE 

I.   Gasli'i  wirli  I  vliiiilrii.  ;il  pi'lmKr  i,  iiinpoM'i.1  of 
Sternum  only  unless  it  has  two  sections  (as 
in  .1  mmopltila)  (fig.  1 5)  and  jugai  lobe  of 
hindwing  largie,  crnitaiidng  an  anal  vein 

(fig.  18)  Sptaednae,  p.  79 

Caster  variable,  if  petiolate  and  petiole  com- 
posed of  sternum  only,  then  jugal  lobe  of 
hindwing  very  small   2 


2.  Midtibia  with  two  apical  spurs'  or  (in  a 

few  cases)  none   3 

Midtibia  with  only  one  apical  spur  ,   6 

3.  Claws  with  one  inner  tooth  (fig  14  A-F), 

notauli  usually  present  and  very 

long   Ampulidnae,  p.  63 

Claws  simple   ....  4 

4.  Mandible  toothed  or  notched  externoven- 

trally.  hindwing  jugal  lobe  nrich  less  than 
half  length  of  anal  area,  mesopieuron 
without  precoxai  lobes 

(sw.  U.S.)  Xenospbecinae,  p.  437 

Mandible  simple  exteinoventrally  or  other 
diaracters  not  as  above   5 

5.  Hindwing  jugal  lobe  less  than  half  length  of 

anal  area;  mandible  not  notched  nor  strong- 
ly angulate  externoventrally  Nyssoninae,  p.  441 

Hindwing  jugal  lobe  usually  niuc)i  nuue 
than  half  length  of  anal  area,  but  if  not, 
then  mandible  notched 

externoventrally  Astatinae,  p.  203 

6.  Hpisternal  sulcus  curving  forward  and 

then  dovMUvarii  parallel  to  front  margin 
of  mcsopleuron  (fig,  132  I).  notauU  ex- 
tending over  three-fourths  of  scutal 
length  (partially  obscured  by  punctation) 
<se.  Europe  and  sw.  Asia).  Entomoseridnae,  p.  433 
F.pislerna!  sulcus  variable  or  absent,  but  not 
curv  iiij!  .IS  ^ibovi-;  notauli  short  or 
absent       7 

7.  Midcoxae  contiguous  (fig.  58  \),  hindwing 

jugal  lobe  subequal  to  length  of  and  area 
(fig.  51  A).  an</ocdli  normal; hindwing 
media  diverging  before  cu-a 

Is.  Palearclic )    Lapliyragoijinae,  p.  217 

Midcoxae  variable  but  if  contiguous,  then 
hindwing  Jugal  lobe  one-half  or  less  as 
long  u  anal  ana,  or  hindocelli  deformed   8 

8.  Caster  with  petiole  composed  of  stemum 

only^  some  Pemphredooinae,  p.  ISS 


The  tibial  spurs  arise  Irum  the  membranous  area  at  the  inner 
apc\  oi  :hc  tihij.  Under  higher  magnification  they  can  be  seen 

to  be  ptiliiuite  or  si-rrjtf. 

Lxcept  in  Microsiigmus  and  a  lew  reluied  genera. 
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Gaster  sessile  or  with  petiole  C(jmp..:.sed  of 

both  tergum  .in.l  siernuni   9 

9.  Gastcr  sessile,  forewing  with  two  or  fewer 
subnuusinal  cells  and  either  (a)  stigma 
at  luge  as  single  diacoidal  cell;  or  (b) 
stigma  nearly  equal  in  area  to  tbst  di»- 
coidal  cell,  two  suhtn.irginal  tells  present 
(second  never  petioUle),  mandible  simple 
externoventrally.  inner  eye  margins  not 
uigulate,  and  hindwing  media  arising  at 

or  before  cu-a  some  Perophiedoiiiine,  p.  155 

Gaster  variable  but  if  sessile,  forewing  with 
three  submarginal  cells  or  if  fewer,  then 
stigma  much  smaller  than  first  discoidal 
cell  (  rarely  no  discoidal  ceUj  and  not 
agreeing  with  all  other  characteta  in  alter- 
native "b"  above  „  10 

10.  Clypeus  tripartite  and  completely  divided 

bv  verfical  sutures  (fig.       I),  himllV-iiur 
siniplf  jt  apex,  liindwir.i-'         '.ob^^  ibnul 
halt  length  of  anal  area.  jiiU'iiiia'  st'ckets 
not  contiguous  with  fronlovlypcai  suture 
(Palearctic  and  Ethiopian) 

(Palarini)  Laninae,  p.  221 

Clypeus  never  completely  divided  by 
vertical  sutures,  luruifomur  sometimes 
truncate  at  apex,  socket  placement 
variable   ,  11 

1 1.  Hindocelli  deformed  or  greatly  reduced 

(figs.  61,  140.  182  M,  188)  12 

Hindocelli  normal  14 

12.  Hindwing  media  diverging  before  cu-a 

(n.  .Africa,  Arabia,  and  s.  S.  .\nii.nL\i » 

(()dt)ntospliecini)   I'hilanttunae,  p.  555 

Hindwing  media  diverging  after  cu  a  13 

13.  Hindwing  jugal  lobe  subequal  to  length  of 

anal  area,  nurdy  two-thirds  as  long  as  in 

some  African  forms  (  Larrini »  Lailinae,  p.  221 

Hindwing  jugal  lobe  at  most  a  la  tic 
more  than  half  K-ngth  of  anal  aro.i 
(Bembicini,  llcliovausini)  Nyssoninac,  p.  441 

14.  With  an  oblique  scutal  carina  (fig.  156), 

episternal-scrobal  sulcus  often  present, 
metapleuron  broad  below,  not  tapeiii^ 

(Stizini)  Nyssoninae,  p.  441 

Without  an  oblique  scutal  carina   IS 

15.  Propodeum  with  a  sharp  dorsal  tooth  or 

prong  postcrolaterally,  uinaulus  present, 
but  episternal  sulcus  absent  except  for  a 
ventral  trace  in  front  of  omaulus 

( AlysBonlni)  Nyasoatnae,  p.  44 1 

Propodeum  not  distinctly  toothed  or  if  so, 
episternal  sulcus  distinct   16 

16.  Antenna!  sockets  c<.inlii!ii:'i.s  '.viih  frnnto- 

clypcal  suture,  or  if  not  contiguous,  fore- 
wing with  fewer  than  three  submai^nal 
cells,  mandibular  socket  open  (except 
for  a  few  genera  whidi  have  a  sin^  sob- 
marginal  cell) 

 Larrinae,  p.  221,  Crabroninae,  p.  357 

Antcnnal  sockets  above  frontoclypeal 
suture  by  at  least  one-third  of  a  socket 
diameter,  forewing  with  three  submargi- 
nal cells,  mandibular  socket  closed  by  a 
forward  extension  of  the 


hypostoma  Philanthmac,  p.  555 

KE\  TO  TRIBES  OF  SPHLC  IDAL 

1.  Tarsal  claws  toothed  along  inner  margin  or 

bifid,  two  midtibial  spurs,  jugal  lobe  of 

hindwing  small  or  absent  (Ampulicinaej   2 

Without  all  of  above  chaiacteiit^cs   3 

2.  Gaster  sessile;  forewing  media  diverging 

after  cu-a,  marginal  cell  apex  ending 

at  wing  margin    Dolichurini,  p.  66 

Gaster  pctiolatc;  forewing  media  diverging 
somewhat  before  cu-a,  marginal  cell 
apex  removed  from  wing 

margin  Ampulicini,  p.  74 

3.  Hindwing  with  jugal  lobe  large,  comprising 

more  than  half  length  of  anal  area,  gaster 
with  long  cylindrical  petiole  c<iinposedof 
sternum  i'\  claws  commonly  toothed 

along  inner  margia   4 

Hindwing  with  jugal  lobe  less  than  half 
length  of  anal  area,  or  if  not,  gaster  ses- 
sile or  petiole  made  up  of  stcnium  and 
tcrgum,  the  latter  not  displaced  to  dis- 
tal end  of  sternum;  claws  sometimes 
toothed   6 

4.  Tarsi  with  plantulae  (fig.  1 9  A,B)  and/ 

or  claws  of  some  legs  with  one  mesal 
tooth  on  inner  nuugin  i  if  tooth  basal 
or  all  claws  simple  then  plantulae  pre- 
sent and  body  metallic  blue  or  black 

and  yellow)   Sceliphrooini,  p.  82 

Tarsi  without  plantulae  (rare  Mtceptlona 
but  body  black  or  Mack  and  red);  claw 
simple  or  with  one  or  more  basal  teeth 
on  inner  margin   5 

5.  Claw  with  two  or  more  teeth;  second 

recurrent  vein  usually  received  by  sub- 
marginal  cell  III,  but  if  not  then  claw 
with  at  least  three  teeth  or  apicoven- 
tral  setae  of  hindtanomere  V  very 
broad,  aep  am  ted  ,it  base  by  no  more 
than  I.Ssetal  wulihs  I  fig.  :6B)  .....Sphecim,  p.  106 

Claw  usually  simple  or  with  one  tooth, 
but  if  with  two  teeiii  (Old  World  forms) 
then  apicoventral  setae  of  hindtaisomere 
V  nanow,  separated  by  three  or  mofe 
setal  widths;  second  recumnt  vein  usual- 
ly received  by  submarginal  cell 

II  .Vmmophilini,  p,  134 

6-  Midtibia  with  a  single  spur,  gastcr  with  a 
sternal  petiole  or  if  not.  forewing  stigma 
at  least  nearly  as  large  as  discoidal  cell  1   7 

Without  combination  of  single  midtibial 
spur  and  sternal  petiole  or  combination 

of  single  spur  and  unusually  large  fore- 
wing siigiiKi  in  comparison  with  discoidal 

cell  1   8 

7.  Forewuig  with  three  submarginal  cells, 
antennal  sockets  placed  well  above 

frontoclypeal  suture  PKnini,  p.  158 

Forewiiv  witii  no  more  than  two  sub- 

'The  petkile  appears  two  segmented  in  some  Ammophilini  due 
to  the  nanow  tetgum  1  that  k  attadied  to  the  apex  of  siemum  I. 
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marginal  cells,  antenna!  sockets  usually 

placed  just  above  frootoclypenj 

suture  Pemphredonini,  p.  174 

8.  Prestigmal  length  <^f  first  subiiKir^in;il 

cell  in  forewitiL'  mucli  njoro  tlun  half 

total  cell  length  ( tig.  1  hOh )  ...m^....  9 

Preatiemal  length  of  fir&t  submarginal 
cell  in  forewing  not  much  more  than  half 
total  CK-\]  length  (fig.  5)  10 

9.  Ocelli  nornidi  Stizini,  p.  523 

Ocelli  v  ()ilsj>icii()usly  reduced  or  vestigial 

atul  often  leaving  opaque 

scars  Bemblcini,  p.  532 

10.  Midlibia  with  two  apical  spun  and/or 

scutum  with  an  oblique  scutal  carina 

posterolaterally  (  fig.  1  ."^6):  collar  short 
and  transverse,  hindvving  withjugal 
lobe  absent  or  occupying  less  than  half 
length  of  anal  area,  mandible  not  notched 

or  stepped  extemoventrally  1 1 

Midtibia  with  one  apical  spur  at  most  and 
no  oblique  scutal  carina,  or  if  with  two 
spurs,  collar  long  ami  rounded  in  profile, 
or  jugal  lube  occupying  more  than  half 
length  of  anal  area,  or  mandible  stepped 
or  notched  extemoventrally  13 

1 1.  Sternum  I  with  a  pair  of  carlnae  or  ridges 

toward  base  but  without  ,i  ir.fdMi:  ridge; 
scutum  with  a  median  furrow  in  place  of 
admediun  lines,  oblique  SCUtal  Carina  present 

posterolaterally  Nyssonini,  p.  461 

Sternum  I  simple  toward  base  or  with 
a  median  ridge;  sctttnm  with  admedian 
lines  or  rarely  a  median  carina  but  no 

median  furrow      12 

12.  Sternum  1  with  a  keellike  basomedian 

ridge  and  sometimes  other  ridges. 
obUque  scutal  carina  often  present.Gorytini,  p.  481 
Sternum  I  simple  toward  base,  oblique 
scutal  carina  absent,  gaiter 
pedunculate  MelUnlni,  p.  445 

13.  Hindocelli  deformed  or  represented  by 

scars  (figs,  bl,  140,  188),  clypcus  not 
completely  divided  into  three  parts  by 

longitudinal  lines  14 

Hindocelli  normal  or  clypeus  completely 
divided  into  three  parts  by  longitudinal 
hncs  I  fig.  SO  1)   16 

14.  Ilindwing  media  diverging 

before  cu-a  Odontosphccini,  p.  572 

liindwing  media  diverging  after  CU-a  IS 

15.  Hindocellar  scars  oval,  elliptic,  or 

"tailed"  (fig.  61)  Urrinl,  p.  226 

Hindocellar  scars  C-shaped  (fig.  140i: 
s.  S.  .Ameiica   Hvliocuwiini,  p.  449 

16.  Om.iuliis  ptCM-'Ut.  lundwini;  media 

diverging  before  cu-a,  epistcrnal 

sulcus  not  defined  Alyssonlni,  p.  453 

Without  all  of  above  characteristics   17 

17.  Midtibia  with  two  apical  spurs,  or  if 

with  none,  jugal  lobe  of  hind  sving 
small,  and  mandible  notched  extemo- 
ventrally ( -Vstatinae)  18 

Midtibia  with  one  apical  spur,  or  if 
with  none,  jugal  lobe  of  hindwing 


more  than  half  length  of  anal  um, 

or  mandible  not  notched  extemoventrally  19 

18.  Hindwing  jugal  lobe  more  than  half 

length  of  ana!  area,  mandible  not 
notched  extemoventrally,  midtibia 
with  two  apical  spurs  in  both 

sexes  Astatini,  p.  205 

Hindwing  jugal  lobe  much  less  than 
half  length  of  anal  area,  mandible 
notched  extemoventrally,  females 
with  two  midtibial  spun  but  males 
with  none  Dinetlni,  p.  215 

19.  Hindwing  media  diverging  before 

CU4,  mandible  stepped  or  notched 
extemoventrally,  hindfemur  not 

truncate  distatly   20 

Without  above  combination  of  characters   21 

20.  Midtibia  with  two  apical  spurs,  hind- 

wing jugal  lobe  much  less  than  half 

length  of  anal  area   Xenoaphecini,  p.  439 

Midtibia  with  one  apical  spur,  hind- 
wing jugal  lobe  more  than  half 
length  :if  ,i:i,r.  ,irea   Laphyragogini,  p.  219 

21.  Hindwing  media  diverging  before  cu-a, 

hindfemur  truncate  diitally  or  with 

an  ai^al  spoon-like  prooeas  22 

Hindwing  media  divergbag  after  cu-a, 
or  if  not,  hindfemur  simple  distally  24 

22.  Second  submarginal  cell  of  forewing 

petiolate,  notauli  short  if  present 

 Scapheutini,  p.  352 

Second  submarginal  cell  of  fore* 
wing  not  petiolate  23 

23.  Inner  orbits  converging 

below  Entoffloseticini,  p.  434 

Inner  orbits  converging 
above  Pseudoscoliini,  p.  573 

24.  Inner  orbits  notched  or  angulate  25 

Inner  orbits  entire  26 

25.  Hindwing jugallobe  small,  much 

less  than  half  length  of  anal 

area  Trypoxylonini.  p.  327 

Hindwing  jugal  lobe  large,  at  least 
half  length  of  anal  area  PhilanOini,  p.  561 

26.  Hindfemur  thickened  toward  apex 

which  is  blunt  or  truncate  (figs. 

90.  I ISD   „  .27 

Hindfemur  not  blunt  or  truncate 
-ipicaily  28 

27.  fcpisternal  sulcus  well 

developed  Bothynostethini,  p.  349 

Epistemial  sulcus  absent  ....Cercerini,  p.  574 

28.  Forewing  vrith  one  submarginal 

cell  and  s.-apc  as  long  as  basal 
three  tiagcllonicrcs  logethcr  (jr 
forewing  with  submarginal  cell 
confluent  with  first  discoidal 

cell  (fig.  116)  29 

Forewing  with  more  than  one  sub> 
marginal  cdl.  or  with  one  cell 
which  is  not  confluent  with  first 
discoidal  and  scape  shorter  than 
bas.il  Ihree  llagellomeres  30 


29. 


Forewing  with  one  submarginal 
cell  and  a  separate  fint  discoidal 
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cdKfig.  1 16  A-F)  Ciabronini,  p.  370 

Fortwing  with  submarginal  cell 
confluent  with  first  discoidal 
ceU  (fig.  1 16  G-H)  Oxybelini,  p.  359 

30.  Clypeus  tripartite,  dividing  lines 

distinct,  complete  and  longitndi- 
r.:il  I  fig  SOI),  ocelli  often  de- 
formed Ifig.  80  A,B)  Palarim.p.  286 

Clypeus  not  or  incompletely  tri- 
^itite,  ocelli  normaL......................  31 

31.  Hindwing  jugal  lobe  much  man 

than  half  length  of  anal  area, 
antennal  sockets  well  above 

clypeus   AphiUnthopsiiii,  p.  569 

ilind  wing  jugal  lobe  not  much 
more  than  half  length  of  anal 
area,  antemul  sockets  usually 
contiguous  with  dypeal  margin  32 

32.  Hindwing  media  (if  present)  diverg- 

ing beyond  cu-a,  palpal  fonnula  6-4, 
mandihiiLir  suckets  open  except  in 
Auchenupliorui,  which  has  only  one 

forewingsubmarginal  cell  MQscopllini,  p.  291 

Hindwing  media  diverging  at  cu-a, 
palpal  fonnula  5-3.  mandibular 
sockets  closed  (mandibles  must  be 
spread),  forewing  with  three  sub- 
marginal  cells,  small  and  rare  wasps 
from  Mediterranean  and  Transcaspian 
area,  Mongolia  Eremiasidieciiid,  p.  558 

KEY  TO  TRIBES  OF  SPHEaOAE 
IN  AMERICA  NORTH  OF  MEXICO 

1.  Caster  witti  a  i^lindrical  petiole  com- 

posed of  sternum  only* ,  tergum  I  re- 
moved to  apex  of  sternum  I  (  fij;.  1  5). 
jugal  lobe  of  hindwing  comprising  nearly 

all  of  anal  area  (Sphecinae)  2 

Gaster  without  a  petiole  composed  of 
sternum  only,  or  if  so,  JUfdlobe  of 
hindwing  comprising  at  moat  not  much 
more  than  half  of  anal  area   4 

2.  Tarsal  claws  of  foreleg  and  midleg  with 

two  or  more  basal  teetli  along  inner 

margin  (tig.  :<)l   Tribe  Spliecini,p.  106 

Tarsal  claws  of  foreleg  and  midleg 
simple  or  each  with  a  single  tooth 
on  inner  margin   3 

3.  Tarsal  claws  simple  or  rarely  with  a 

h.js.il  rnnth   Tribe  Ammophilitti, p.  134 

l  iirs.i!  cl.iws  with  one  mesal  tooth 

( lip.  190)  Tribe  Scdiphronini,  p.  82 

4.  Midtibia  with  two  apical  spurs 

(rarely  none)....   5 

Midtibia  with  one  apical  spur 
(rarely  none)  12 

5.  Gaws  with  one  inner  tOOtb  Of  bifid  (Fig.  14  C,E,) 

(Ampulicinae) 

a.  gaster  petiolate  Tribe  Ampulicini,  p.  74 

b.  gaster  sessile  Tribe  Dolichutini,  p.  66 
Claws  simple  or  with  a  basal  lobe, 

not  a  tooth  (Ptgudoptiaa) 6 

*TergHm  I  it  often  slender  and  petMelike  in  AnnnophiUni  but 
it  is  displaced  to  the  apex  of  stsnnnn  1. 


6.  Vlandihle  iimtlied  or  notched 

ex  teinovent  rally;  hind  wing  jufal 
lobe  small  (fig.  134  A) 

(XenosphecinaeX  THbe  Xenosphecuii,  p.  439 

Mandible  simple  extemoventtally   7 

7.  Hindwing  jugal  lobe  more  tiian  half 

length  of  anal  area  (fig.  51  C-F) 

(Astatinae)  Tribe  Astatini,  p.  205 

Hindwing  jugal  lobe  less  than  half 
length  of  anal  area  (fig.  134  C,E) 
(Nyssoninae)   8 

8.  Forewing  with  prestigmal  length  of  fitst 

subtnarginal  cell  much  more  than 
length  of  wing  beyond  marginal 

cell  Tribe  Slizini  (part),  p.  S23 

Forewing  with  prestigmal  length  of 
fitst  submaiginal  cell  not  distinctly 
mote  than  length  of  wing  beyond 
marginal  cell  or  propodeum  with  a 
lateral  tooth  or  prong   9 

9.  Pronotal  collar  low.  longer  ttian 

scutellum  in  dorsal  view 

 Tribe  Alyssonini  (part),  p.  453 

Pronotal  collar  shorter  than 
scutellum  in  dorsal  view  10 

10.  Adniedian  scutal  lines  fused  to  form 

a  single  furrow,  propodeum  with  a 

lateral  tooth  or  prong  Tribe  Nyssonini,  p.  461 

Admedian  scutal  lines  well  separated, 
propodeum  not  toothed  nor  pronged  11 

1 1.  Second  submarginal  oell  of  forewing 

receiving  at  least  the  second  recur- 
rent vein  Tribe  Gorytuil,  p.  481 

Second  submarginal  cell  of  forewing 
receiving  at  most  the  first  recurR-nt 
vein  Tribe  MeUinini,  p.  445 

12.  Gaster  with  petiole  composed  of 

sternum  on!v  .  tergum  I  removed 
to  distal  end  of  sternum  I 

(I'cmphiciloninae)   13 

Caster  not  petiolate,  or  petiole  com- 
posed of  both  tergum  and  sternum . —  14 

13.  Forewing  with  three  submarginal 

cells  Tribe  Ftenini,  p.  158 

Foiewing  with  no  more  than  two 
submarginal  cells 

 Tribe  I'emphrcdonini  (part),  p.  174 

14.  Forewing  either  with  ( 1 )  one  discoidal 

cell,  at  most  two  submarginal  cells, 
and  a  much  enlarged  stigma  or  (2) 
two  to  three  submarginal  cells,  stig- 
ma nearly  as  large  as  first  discoidal 
cell,  two  sessile  submarginal  cells, 
mandible  simple  cxtcrnovenlrally. 
inner  orbits  not  angulate,  and  hind- 
wing media  diverging  at  or  before 

cu4  Tribe  Pemphredonini  (part),  p.  1 74 

Without  either  combination  above  15 

15.  Hindocelli  deformed  or  greatly 

reduced  (figs.  61,  182  M)  16 

Hindocelli  normal  «   17 

16.  Hindwing  jugal  lobe  subequal 

to  length  of  anal  area  (fig.  70  B.G) 

(Laninae)  Tribe  Larrini,  p.  226 

Hindwing  jugal  lobe  at  most  a 


KBY  TO  SUBPAMIUBS  AND  TRIBES  61 


little  more  than  \u\f  ik  loni 

as  anal  area  (Ny&soiiinae)i...Tribe  Bembidni,  p.  532 

17.  With  an  oblique  scutal  carina 

pcsterolaterally  (flg.  156  C); 
metapleuron  hroad  below,  not 
tapering  (NyssomnacX... .Tribe  Stizini  (part),  p.  523 
Without  an  oblique  scutal 
carina  18 

18.  Propodeum  with  a  small,  sharp, 

dOEtal  tooth  posterolutcrally 

(Nyssoninae)  Tube  Alyssonini  (part),  p.  453 

Propodeum  nut  distinctly  toothed  19 

19.  Antennal  sockets  placed  above 

clypeus  by  at  least  one-third  of  a 
socket  diameter,  forewing  with 

three  submarginal  ceils  (Philanthinae)  20 

Antennal  sockets  touehing 
clypeus.  or  if  not,  then  fore- 
wing  with  fewer  than  three 
submarginal  cells  (Lwiinae)  .....................  22 

20.  Hindfemur  ending  in  a  flat- 

tened plate  or  truncation 

(fig.  1 90)  Tribe  Cercerini,  p.  574 

Hindtemur  ending  normally  .„...,„.„.....„„  ,.„.  21 

21.  liuier  orbits  angulate 

(f^  186  C)  .Tribe  FhHanthinl,  p.  561 

Inner  orbits  straight  or 
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smoolnly  cufv 

1 86  A3)  Tribe  AphUanthopaini,  p.  469 

22.  Inner  orbits  angulate  (fig. 

104)  often  oidy  one  sub- 
marginal  cell  in  fore- 
wing  Tribe  Trypoxylonini,  p.  327 

Inner  orbits  not  angulate   23 

23.  Forewing  with  more  than  one 

■ttbmaigbial  cell,  or  more  than 
twodiacoidal  cells,  or  both  {su\y 
discoidal  cell  counted  as  dis- 

coidal  cetl)  ..^     .„  24 

Forewing  with  one  submarginal 
cell  and  one  or  two  discoidal 
cdlsdig.  116)  „  .....25 

24.  Inner  orbits  converging  strongly 

below  (fig.  l]4  A)    Tribe  Bothynostethini, p.  349 
Inner  orbits  not  converging 
strongly  below  Tribe  Mlscophini,  p.  29) 

25.  Forewing  with  two  well  de- 

fined (Uiwoidal  cells  in  addi- 
tion to  the  submarginal  cell 

(fig.  1 16  A-F)  iribe  Crabronini,  p.  370 

Forewing  with  only  one  dis- 
coidal cell  (fig.  116 

G-H)   Tribe  Oxybelini.  p.  359 


SUBFAMILY 
AMPULICINAE 


The  cockroach  wasps,  as  these  insects  are  called  in  ref- 
erence to  their  prey,  are  a  small,  mainly  tropical  group 
of  six  genera.  Most  entomologists  identify  the  subfamily 
by  the  rather  bizarre  genus  Ampulex,  which  is  the  largest 
of  the  genera  but  by  no  means  the  must  typical.  The 
Ampulicinac  is  probably  the  most  primitive  subfamily 
in  the  Sphecidae,  but  many  specializations  are  evident, 
especially  in  Ampulex.  This  subfamily  has  a  rather 
isolated  position  in  the  family,  but  resemblances  with 


the  Sceliphronini  of  the  Sphecinae  indicate  some 
relationship. 

Diagnostic  chamcien: 

1 .  (a)  Inner  orbits  entire,  converging  a  little  above  or 
below  or  parallel  (fig.  12);  (b)  ocelli  normal. 

2.  (a)  Antennae  rather  low  on  face,  sockets  contigu- 
ous with  or  slightly  removed  from  frontoclypcal 
suture:  (b)  male  with  13  and  female  with  12  an- 


FIG.  8.  Ampulex  canaticulata  Say,  female 
63 
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tennal  aiticles. 

3.  Gypeus  transverse  or  strongly  nasiform. 

4.  (a)  Mandible  without  a  notch  or  angle  on  extemo- 

venfr;il  m:ir!;ir);  (h)  |vi1m;|!  Airmula  6-4;  (c)  mouth- 
parlssliori  aliiiough  nia\Kljry  palpi  often  very 
long;  (d)  mandibular  soLkei  npen  except  inAmpU' 
lex;  (e)  gular  area  of  head  usually  broadly  separ- 
ating  hypostoma  from  occipital  area. 

5.  (a)  Pronutum  with  a  liigh  collar  which  is  mod- 
erately long  to  very  long  and  often  tuberculate; 
(b)  pronotal  lobe  close  to  tegula,  sometinies 
touching, 

6.  (a)  Nutauli  usually  present  and  extending  length 
of  scutum,  usually  de^y  impressed;  (b)  no 

oblk]UC  scuta!  carina;  (c)  SCUtellum  with  pitted 
transverse  basal  sulcus. 

7.  (a)  Epistemal  sulcus  absent  except  sometimes  for 
remnant  between  oml  of  omaulusandantaroveii-' 
tral  margin  of  i.Lj:i[i.(b)omaulus  usually  present. 

8.  Lower  metapleural  area  sometinies  defined  by 
differential  sculpture,  but  definitive  metapleuton 
often  conaistiQg  of  upper  metapleural  area  otdy. 

9.  (a)  Midtibia  with  two  apical  spurs;  (b)  tnidcoxal 
cavities  widely  separated  but  midcuxac  approxi- 
mate, sternal  area  between  midcoxae  narrow, 
often  sharp-edged,  midcoxae  without  dorsolateral 
carina  or  crest :  (c)  precoxal  lobes  absent;  (d)  hind- 
femur  simple  apically;  (e)  claws  wiili  a  single 
tooth  on  inner  margin  or  bifid;  (f)  foretarsal  rake 
absent;  (g)  arotium  minute. 

10.  (a)Propode\ini  moderately  long  to  long;  (b)  en- 
closure usually  present,  U-shaped  tu  nearly  tri- 
angular; entirely  dorsal  ;(c)  propodeal  stemite 
present. 

11.  (a)  hoiewing  with  two  oi  three  subrnargiiial  cells 
and  two  recurrent  veins,  lirst  recurrent  received  by 
submarginal  i  or  11,  second  lecuireot  received  by 
II  or  HI;  (b)  marginal  cell  acuminate  apically,  ap- 
pendicukiic  but  apex  approximatiog  a  right  angle 
In  some  Ampulex, 

1 2.  (a)  Jugal  lobe  absent  or  small ;  (b)  hindwing  media 
diverging  bctore,  at,  or  after  cu-a;  (c)  hindwing 
sometimes  with  subcostal  vein;  (d)  anal  area  with- 
out anal  vein. 

13.  (a)  Caster  sessile  or  with  a  petiole  composed  of 
sternum  and  tergum:(b)  teigimi  1  with  lateral  line 
or  carina;  (c)  male  gastcj  iisii,ill>  w;r:i  ihree  visible 
segments  only,  segments  IV-Vll  ui  male  capable 

of  being  withdrawn,  usually  only  narrowly  exposed 
if  at      (  d)  no  pygidial  plate;  (e)  sternum  VI  in 
female  elongate,  overlapping  dorsally  to  form  an 
exposed  tapering  tube  through  whidi  the  sting  ap- 
puratiss  is  exserted. 

14.  (aj  Volsella  of  male  genitalia  with  movable  digitus 
and  cuspis  (flg.  9  C);  (b)  aedeagal  head  with  teeth 
on  ventral  edge;  (c)  male  sternum  VIII  as  in  fig. 

9  B,D,  (d)  cerci  present  (fig.  9  A)  except  in 
AmpuUcini. 


AMPULICINAE 


Aphelotoma 

tasmanica 

FIG.  9.  Features  of  male  ampulicinea.  A>  tergum  VIII; 
B,  sternum  VIII;  C,  ventral  view  (rf  genitalia; 
D,  sternum  VIII. 

Systcmath  s:  The  most  distinctive  features  of  these 
wasps  are:  the  generally  elOQgate  body  with  long,  slender 
appendages;  legs  fitted  for  ranning  with  the  femora  dis- 

tinctively  dnimstick  likc,  their  (Ustal  third  usually  fusi- 
form; collar  angulai  and  often  with  one  to  three  tubercles 
or  teeth;  noiauli  long,  usually  deeply  impressed;  epistem- 
al sulcus  absent  un  lateral  surface  of  mesopleuron;  pro- 
podeum  often  with  posterolateral  tooth-like  projections; 
two  midtibial  spurs:  gaster  attenuate  apically  in  female, 
but  blunt  in  male,  the  latter  with  three  normal-sized  seg- 
ments into  which  the  remainder  may  be  withdrawn. 

Over  the  >  ears  opinions  have  differed  a;*  to  the  affini- 
ties and  status  of  the  ampulicincs.  This  can  be  illustrated 
by  some  extreme  examples:  the  two  tribes  recognized 
by  us  have  sometimes  heen  considered  as  separate  fami- 
lies (see  Handlirsch.  \91^>.  p,  XOmi,  or  they  have  been 
placed  as  tribes  in  separate  ^.i!  r.ninlies  of  the  Sphecidae 
(Borncr,  1919).  Recent  trends  have  been  to  regard  this 
group  as  a  family  (Krombein.  1951;  Rasnitsyn,  1966; 
Riek,  i'->'^0)  or  as  a  subfamily  of  tlie  Sphecidae  related 
to  the  ^phecinae  (Leclcrcq,  1954a;  Maly&hev,  1968; 
Oehike,  1969;  Richards,  1972a).  P«e  (1938b)  tentatively 
placed  them  as  a  tribe  in  the  Nyssoninae,  on  the  basis 
that  the  scutum  overlies  the  tegula.  Nagy  (1969J  even  rc- 
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iated  Che  ampulicines  to  the  "Dryinidaeand  Cleptidae." 

Evans  ( !P5<?;i)  s;i:d  tli.it  latvui  t  fi;ii:ii-lfrs  sl  inv  tii.il  rho 
"relationsiup  between  tlie  jiapulieiUs  dud  ihe  SplieLUue 
is  very  close  indeed."  He  went  on  to  say  tfiat  tJie  "forked 
process  on  the  mcsosternum"  (i.e.  metasternum)  of  the 
adult  clearly  separates  them  from  the  Sphecinae.  Evans 
made  llio  misiake  of  most  authors  in  ctiaructeri/ing  ilie 
ampulicines  on  the  basis  of  characters  found  only  in 
Ampulex.  Although  in  this  genus  the  metasternum  Is 
deeply  divided  posteriorly  and  forklike,  this  is  not  at  all 
pronounced  in  the  other  gensn.  In  tact  the  metasternal 
apex  of  the  other  genera  is  similar  to  that  of  many  Sphe> 
cinae.  Furthermore,  the  metasternal  apex  is  deeply 
emarginate  in  some  sphecids,  although  the  general  shape 
of  the  sternum  is  different  (liembix,  for  example). 

The  configuration  of  the  pronotum  and  venation 
alone  would  seem  to  negate  a  possible  relationship  be- 
tween atnpuliLines  and  beliiyluids  or  other  more  primi- 
tive acuieates.  At  the  same  time  these  structures  point 
to  a  relationship  with  the  Sphecidae.  In  fact  there  ap- 
pears to  be  no  sinizle  character  that  will  separate  ampuli- 
cines from  splieeids.  Therefore,  it  seems  logical  to  include 
the  group  as  a  subfamily  in  the  Sphecidae.  This  arrange- 
ment is  enhanced  by  the  simil.irities  between  the  ampuli- 
cines and  certain  genera  in  the  spiiccine  tribe  Sceliphro- 
nini.  For  example,  the  pronotum  of  Trigonopsis.  Dym- 
tia,  and  Pawpodutm  Is  similar  to  that  of  Ampuiex,  and 
the  rather  prognathous  head  of  some  ampulicines  is  also 

found  in  some  t)f  the  sccliphronin  genera.  It  could  be 
argued  that  these  similarities  axe  simply  the  result  of  con- 
vergence, but  the  propodeal  stemite,  the  presence  of 
plantulae  between  the  tarsomcics,  the  tarsal  claw  tocih, 
the  presence  uf  cerci.  and  the  division  of  the  voisella 
into  a  digitus  and  cuspis  are  characteristics  shared  1^  both 
subfamilies.  Also,  the  larval  similarities  cannot  be  ij;- 
nored.  The  Ampulicinae  differs  from  the  Sphecinae  in 
lacking  precoxal  lobes;  in  essentially  lacking  an  epister- 
luil  sulcus;  in  having  the  petiole,  when  present,  composed 
of  tergum  and  sternum;  in  having  a  lateral  line  or  carina 
on  tergum  I;  in  having  a  small  or  no  jugal  lobe;  and  the 
absence  of  a  tliird  anal  vein  in  tlie  hindwing.  An  obvious 
objection  to  Plate's  ides  of  including  Ampulicinae  hi  Nys- 
soninae  is  the  toothed-claw  condition  in  the  former. 

The  Ampulicinae  should  be  regarded  as  the  most  prim- 
itive sphecid  subfamily.  Generalized  or  unspecialized 
characters  found  throughout  the  subfamily  are:  inner 
orbits  not  stron^y  converging  above  or  below,  palpal 
formula  6-4,  mandible  without  an  externoventral  notch, 
ocelli  normal,  body  long  and  slender,  pronotum  not 
closely  appiessed  to  scutum,  propodeal  enclosure 

strictly  dorsal,  two  tTiidtibia!  spurs,  no  pygidial platC, 
and  volsclla  divided  nilo  digitus  and  cusplS. 

Other  generalized  characters  of  Ampidknne  that  are 
not  found  universally  in  the  subfamily  are:  mandibular 
socket  open  and  continuous  with  the  oral  fossa;  notault 
complete;  lower  metapleural  area  well  defined,  tars.il 
plantulae  present;  fore  wing  media  diverging  well  after 
co-a;  foiewing  with  three  submatginal  cdls,  the  first 
partially  divided  by  the  remnant  of  a  radial  crossvein; 


forewing  marginal  ceil  acuminate  apically  and  not  diverg- 
ing from  wing  margin;  hindwing  subcostal  vein  evident; 
and  cerci  present. 

Obvious  specializations  of  the  subfamily  are  the  re- 
duction or  absence  of  the  hindwing  jugal  lobe  and  loss  of 
the  second  ana)  vein,  flattening  of  the  head  or  posterior 
displacement  of  the  mandibles  in  females,  reduction  or 
absence  of  the  occipital  carina,  loss  of  the  episternal 
sulcus  except  for  a  ventral  remnant,  and  telescoping  of 
the  terminal  male  abdominal  segments.  Several  other 
specializations  occur  in  the  ^cims  Ampulex.  w  hich  we 
put  in  a  tribe  by  itself. 

Sexual  dimorphism  is  rather  strong  in  the  Ampuli- 
cinae. Females  have  mandibles  specialized  for  gripping, 
the  normal  number  of  visible  gastral  segments,  and 
generally  fine  punctation  or  other  microsculpture. 
Males  on  the  other  hand  have  rather  siinple  mandibles, 
usualfy  only  three  visible  gastral  segnients,  and  coarser 
microaculptuie. 

A  dendrogram  expressing  the  generic  rdationahips 
as  we  see  them  is  shown  in  fig.  10. 


FIG.  10.  Dendrogram  of  presumed  lelationsliipi  of 
ampuiicine  genera. 

Biology:  These  wasps  appear  to  provision  only  with 
cockroaches.  Domestic  roaches  are  included,  and  the 
wasps  may  enter  houses  in  search  of  them.  .After  a  roach 
is  captured  and  weakly  paralyzed,  the  wasp  grasps  it  by 
the  antennal  bases  widi  her  mandibles  and  watkhig  back- 
wards drags  the  prey  to  any  suitable  niche.  Only  one 
roach  is  provided  per  cell,  and  the  egg  is  laid  on  the  mid- 
coxa.  The  nest  is  stoppered  with  bits  of  leaves,  grass, 
and  other  debris. 

The  prey-niche  sequence  is  a  prunitive  type  of  biology, 
and  the  fact  that  the  wasp  walks  backwards  whUe  draf^ 
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ging  the  prey  is  perhaps  unique  in  the  SpheL  :i!:ie.  This 
primitive  type  of  prey  carriage  is  found  coinnioiily  in 
the  Pompdidae. 

KtY  TO  GtNtRA  OI  AMPULICTNAE 

1.  Antennal  sockets  each  with  an  overhanging 

frontal  lobe  (fig  1  2  Ai:  mctastcrnum  Y- 
shaped  with  arms  diri-i-  tcd  posteriorly; 
petiole  inserted  bctvvccn  jnd  on  same 
level  as  hindcoxae;  widespread  (Tribe 

Ampulicini)  i4nipu/ex  Juiine,  p.  74 

Anteanal  soclcets  uncovered  or  both 
overlaid  by  a  single  median  platform- 
like  lobe,  mclaslerniini  somewhat 
emarginate  posteriorly  but  not  Y- 
shaped;  petiole  inserted  above  and 
somewhat  after  hindcoxae  (Tribe  Dolicburini)  ...  2 

2.  Antennal  bases  not  covered  by  a 

median  lobe    3 

Antenna!  bases  covered  by  a  median 
frontal  platform  (fig.  12C',D)   4 

3.  Cubitus  of  hindwing  extending  be- 

yond cu-a  toward  wing  margin 
(fig.  11  F);  propodeum  without 
a  sharp  lateral  spine  on  its  posterior 
declivity:  Australia ...  .Ip/jc/offWia  Westwood,  p.  70 
Cubitus  of  hindwing  not  extending 
beyond  cu-a  (fig.  1  1  L  ).  propodeum 
with  a  sharp  posterolateral  spine; 
Queensland,  Australia  Austrotoma  Rieic,  p.  70 

4.  Forewing  media  diverging  at  or  before 

cu-a  (fig.  1 1  D);  hindwing  media 
diverging  after  cii-a  (fig.  1  1  DK  ab- 
domen distinctly  petiolate.  Oriental 

Region,  Irau  ..   Trirr,i;iiia  WeStWOOd,  p.  73 

t-orewing  media  diverging  after  eu-a 
(fig.  11  Chhindwinf  media  diverging 
before  cu-e;  abdomen  practically  sessile   S 

5.  NotauU  well  developed,  complete  to 

posterior  scutal  margin  or  nearly  so; 
propodeal  outline  rather  sharply 
bent  in  profile;  hindwing  jugal  lobe 

present ;  widespread  Dolichurus  Latreilie,  p.  66 

Notauli  undeveloped;  propodeal  out- 
line broadly  rounded  in  profile:  hind- 
wing Jugal  lobe  absent:  ^Ufonifah 
Mexico  PwnhUchunu  WUUams,  p.  69 

Itike  Dolichuriiii 

Tlie  wasps  in  this  tribe  are  mostly  small  and  inconspicuous 
However,  a  few  (TrirogmaJ  are  moderately  large  and  met- 
allic greenish  blue.  They  are  generally  found  in  wooded 
areas,  running  or  "skipping"  over  leaf  litter,  on  dead 
stiunps,  or  on  tree  truiiks.  Many  of  the  species  have  band- 
ed wings  and  a  mimetic  resemblance  to  ants. 

Diagnostic  chmcten: 

1.  Mandihularsodcets  open,  cotttuuious  with  oral 

fossa. 

2.  Clypeus  broadly  convex,  sometimes  with  a  median 

lobe,  but  never  sharply  rooflike. 

3.  Metasternutn  not  Y-sliaped  nor  deeply  cleft 


posteriorly. 

4.  Hindcoxae  subcontiguous. 

5.  Penultimate  tarsomere  similar  in  form  to  III,  tar- 
somcre  I  inserted  toward  end  of  IV. 

6.  Marginal  cell  of  forewing  not  bending  away  from 
wing  margin  toward  apex. 

7.  Caster  inserted  after  and  above  hindcoxae. 

8.  Swollen  part  of  sternum  fl  with  a  transverse  sulcus 
or  carina  basally.  or  more  rarely  medially  (sulcUS 
at  least  present  as  lateral  traces). 

9.  Apex  of  female  gaster  conical. 
10.   C^i  present. 

Systematics:  The  tribe  contains  five  of  the  si.\ 
ampulicine  genera,  but  the  included  49  named  species 
represent  only  a  third  of  those  contained  in  the  subfamily. 
Rel.iiivoly  low  ;ire  known  from  any  one  part  of  the  world. 
Our  ideas  uf  relationships  are  expressed  in  the  dendrogram 
(fig.  10).  The  presence  of  cerci  is  an  indication  of  the 
primitive  nature  of  the  tribe.  Mint  of  its  peculiariiies. 
such  as  the  flattened  and  broadened  mandibles  in  Aphelo- 
toma  an6  Austrotome  (fig.  13  A,D),  ean  be  attributed  to 

speciah/ jtion  for  cafiture  of  prc\'.  Doliduinis  is  the  most 
generalized  member  of  the  tribe,  the  largest  in  number  of 
species,  and  the  only  one  that  occurs  on  more  than  one 
continent. 

Biology:  All  are  thought  to  prey  on  cockroaches. 
This  prcsuinption  seems  likely  but  the  only  positive  proof 
Is  in  DoUcitunn  and  Trirogma. 

Genus  Dolichuru.s  Latreilie 

Generic  (lescripiioii:  Medium  to  small  wasps.  5  to  1.^  mm 
long;  mostly  black,  oft  en  witii  terminal  abdominal  seg- 
ments red;  sometimes  witli  whitish  marks  on  mandibles, 
clypeus.  frontal  platform,  pronotum.  and  coxae;  wings 
not  banded.  niLindihle  rallior  short  and  stout,  iiiiior  mar- 
gin in  female  with  two  or  three  teeth  (fig.  12  D),  inner 
margin  in  male  with  a  single  subapical  tooth;  maxillary 
palpus  usualls'  long  and  slender,  often  as  lone  as  head 
height;  labial  palpus  stouter  and  modeiately  short;  male 
clypeus  short,  transverse,  sometimes  with  a  median  car- 
ina, free  edge  usually  denticulate;  female  clypeus  with 
free  edge  simple  and  broadly  rounded  to  somewhat  pro- 
duced and  subtruncate  (fig.  1 2  D):  median  carina  often 
present,  at  least  basally,  a  transverse  discal  row  of  four 
to  ei^t  stout  bristles  present;  labrum  concealed,  apex 
rounded  truncate  in  female;  antennal  sockets  near!> 
contiguous,  covered  by  a  U-shaped  and  platformlike  ex- 
tension of  frons;  frontal  carina  or  sulcus  usually  indicated 
but  weak  and  intermittent;  vertex  raised  above  eyes, 
postocellar  area  longer  than  ocellar  triangle  in  dorsal 
view  of  head;  occipital  carina  U-shaped  and  ending  op- 
posite mandible  base  but  siiort  of  hypostomal  carina, 
or  sometimes  apparently  absent;  pronotal  collar 
broader  than  long,  somewhat  broadly  binodose  lat- 
erally, sliorter  than  scutum;  scutum  moderately  convex 
to  nearly  flat,  notauli  distinct  and  neatly  complete. 

admedian  lines  not  evident  but  scutum  often  with  a 
short  anteromedian  furrow,  posterolateral  area  of  scu- 


FIG.  1 1 .  Wing!  of  Ampnlicliuie, 
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turn  only  slightly  depressed:  scuteUum  nearly  fiat;  pro- 
podeuin  witli  cncloiiurc  bruudly  U-shaped,  muliicuri- 
nate  to  areolate,  iimited  posteriorly  by  a  strong  and  trans' 
verse  carina  that  forms  a  decided  angle  in  lateral  view, 
lateral  borders  of  enclosure  irregular,  posterior  face  of 
propodeum  declivous,  its  sculpture  finer  than  that  of 
enclosure;  mesopleuion  with  a  distinct  omaulus  that 
joins  an  anteraventral  epistemal  sulcus  remnant  to  fonn 

an  acute  V,  omaulus  usually  cdnnecling  with  an  acetabu- 
lar carina  which  is  sometimes  incomplete,  stcrnaulus 
often  evanescent  but  usually  at  least  indicated;  scrobal 
sulcus  present .  nften  fomiinp  a  broad  groove  which 
may  continue  luiward  io  omaulus;  hypoepuiierai  area 
bulging  and  often  polished;  intercoxal  carina  present 
but  lower  metapleuial  area  not  otherwise  defined:  tarsal 
phntutae  present  between  flattened  setae;  forewing 
with  media  divcrgmg  well  after  cu-a,  three  submarginal 
cells  of  which  1  is  much  less  than  twice  as  long  as  11 
measured  along  posterior  side,  first  intersubmarginal 
veinlct  angled  and  often  appendiculate,  submarginal  cell 
111  trapezoidal  to  nearly  triangular,  first  recurrent  vein 
received  by  ceil  II,  second  by  cell  III;  hindwing  jugal 
lohc  present  but  small,  media  diverging  before  cu-a  that 
extends  considerably  distad  ot  divergence  point:  gaster 
aessile; Sternum  11  with  a  crescentic  carina  and/or  sul- 
cus across  base  of  swollen  part,  faint  or  lateral  only  in 
some  males. 

(icoi^rapltic  range:  The  34  listed  species  are  divided 
by  regions  as  follows:  Oriental- 17,  £tluopian-9,  Paleaie- 
tic-4,  Neotropical-2.  Neaictic-1,  Australian- 1.  Several 
are  found  on  large  islands  such  as  Taiwan- 10.  Celehes-2. 
and  Madagascar-l.  One  species,  stanioni,  was  introduced 
into  the  Hawaiian  IsUnds  by  P.  X.  Williams  (1919) 
where  it  has  become  established. 

Svsicmatics:  These  widespieaii  '.vasi)s  seem  to 
qualify  as  the  most  g^eralized  ainpulicincs.  They  sluue 
with  Apheloioma  such  presumably  generalized  features 
as  forewing  media  dlve^ng  distad  of  cu-a,  forewing 
with  three  submarginal  cells  of  roughly  similar  length, 
an^ed  and  often  appcndicuiaie  first  intersubmarginal 
vebilet,  tarsal  plantulae,  and  well  developed  notauli.  On 
the  other  hand,  DoUchurw;  has  the  additional  "primi- 
tive" characters  of  a  distinct  hindwing  jugal  lobe,  well- 
marked  scrobal  sulcus,  less  elongate  pronotal  collar, 
and  more  ordinary  mandibles.  The  principal  specializa- 
tion over  Aphelotoma  seems  to  be  the  presence  of  a 
frontal  platform  covering  the  nearly  contigMOUsanteiinal 
sockets  in  Dolichurus. 

The  most  closely  related  genus  is  ParadoHchuna, 
which  was  treated  by  Williams  ( l%Oa,  l*'f)2)  as  a  sub- 
genus of  Doliclmms.  The  absence  of  notauli.  jugal  lobe, 
and  scrobal  sulcus  in  PandoUehuna  seems  adequate  for 
its  separation 

The  presence  of  a  carina  between  the  nuJ  auvi  hind- 
coxae,  but  the  absence  of  a  metapleural  sulcus  or  carina 
(from  hindcoxa  to  upper  metapleural  pit)  alhes />(i/i- 
churus  with  Aphelotoma  and  Austrotoma  but  distin- 
guishes it  from  Para  Join  )ninis,  Trimgnia,  dnd  Ampukx, 
all  of  which  have  the  entire  lower  metapleural  area 
somewhat  distinguished- 


The  New  World  species  of  Dnlulninis  seem  to  differ 
from  those  of  the  Old  World  in  iiaviiig  no  occipital  carina. 
Also,  the  clypeus  is  at  least  usually  marked  with  white 
and  not  strongly  produced  toward  the  apex  in  the  female. 
These  differences  may  be  of  subgeneric  value,  but  it 
should  be  pointed  out  that  both  Trirogma  iXiiiAmpukx 
have  some  species  without  an  occipital  carina. 

In  most  Dolichurus  females  the  gaster  is  black  with  the 

apex  red.  In  some  cases,  however,  the  easter  ma>  be  all 
black  or  all  red.  Species  characters  arc  found  m  markings, 
punctation,  sculpture  of  the  frons  or  propodeum,  shape 
of  the  clypeus.  and  development  of  mesopleural  and  other 
sulci  or  carinae.  Undoubtedly,  the  maxillary  paipi,  the 
carina  across  stemum  II,  and  the  male  genitalhi  will  offer 
distinctive  features,  also. 

Of  the  34  named  species  of  Do^hurus  we  have  studied 
six:  cornicuhis  (type  of  the  ■i^cnns)  )iacmiirri«iu^.  ihiinoni, 
ifftitus,  bipuiicialus,  dndgreeneL  In  addition  we  have 
seen  perhaps  an  equal  number  of  unidentified  species 
from  the  Ethiopian  and  Neotropical  Regions. 

There  arc  no  adequate  keys.  Most  useful  papers  arc 
those  of  Kohl  (1893b),  Yasumatsu  (1936),  RIek  (19SS), 
andTsuneki  {I96''b).  Tsuneki's  paper  contains  exception- 
ally good  structural  diawings  based  mi  species  from  Taiwan. 

Biology:  The  more  important  references  on  Dolichuna 
are:  Williams  (1919)  for  stantoni;  Handlirsch  (1889), 
Maneval  (1932,  1939).  Benoist  (1927),  Grandi  (1954), 
Ddeurance  ( l'-14.^ ).  and  .Soyer  (1947)  fur  ccniiviilus:  and 
Ferton  (1894)  fur  lutemorrhous.  Dolichurus  sianioni 
was  described  by  Williams  as  being  "perhaps  the  swiftest 
and  most  restless  digger-wasp  I  have  seen."  Unlike  Ampit- 
lex,  this  species  apparently  grabs  the  cockroach  prey  by 
any  handy  appendage  such  as  a  leg  or  cercus  and  then 
stings  it.  Amputation  of  the  roach  antennae  by  the  wasp 
has  been  observed  in  Dolivhiinis.  I  he  prey  is  dragged  by 
the  wasp  to  a  suitable  nest  site.  I  hc  wasp  walks  back- 
wards while  holding  the  host's  antennae  with  her 
mandibles. 

DoUckurus  nest  in  stems  and  oihei  cievlces  just  as  do 
Amptdex.  According  to  Ferton,  fmemorrhuus  was  seen 
to  bury  its  prey  in  a  hole  in  the  ground  7-8  cm  deep,  but 
it  is  not  clear  whether  or  not  this  was  a  pre-existing  cavity. 
Tlie  cocoon  ol  Dvlkhurus  is  tougii  and  it  ditfcrs  from 
that  of  Anipulex  by  being  lined  inwardly  with  silk  and 
covered  on  the  outiide  with  bits  of  earth  and  other  debris. 
At  least  in  stantont  the  host  is  cooiplcicly  devoured,  and 
the  COCO!  i:i  IS  therefore  exposed,  in  contrast  to  the  dtua- 
tion  in  Ainpulex, 

Prey  records  are  listed  below. 

DoSchima  fftaiei         -  Parcoblatta  sp.  (Krombein, 

1955a) 

"     stmtoni         -  Blatella  signata  (Brunner) 
"     haemoirkous  -  Loboptera  decipiem 
(Cermar) 

"     comkuba      -  Ptiynodmmtca  megerlei 

Fieber 

Ectobius  iividus  (Fabricius) 
Ectobtus  bipponiaa  Lin- 
naeus 

Blatella  gcnnunuu  Linnaeus 
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Cbecklist  otDolkhuna 

abbreviate  Strand.  1913:  TLiiwaii 
abdomimiis  t  .  Smilh,  1860;  Celebes 
ahna  Nagy,  1971 ;  Taiwan 

amamiemis  Tsuneki  and  lida,  1964;  Ryukyus^ Taiwan 

/?(//(«v)<;/s  Tsuneki,  1967 
basuif  Ariinld.  1952;  Lesotho 
bicolor  Lepcleticr,  I845;centr.  Europe 

?  dahlb<)miT\%c\\he\n,  1852 
birnaculanis  Arnold.  1*^^28;  Rhodesia 
biputic talus  Bin£|iam,  1896;  e.  India,  Burma,  Sikkim 

nticubtus  Cameioa,  1899 
carbonarim  F.  Smith,  1869:  Australia:  Queensland 
cearensis  Ducke,  1910;  Brazil 
^etav^  Cameron,  1897  (Doliduausi);  e.  India,  nec 
Dahlbnm,  1829 
cunikulus  (Spinola).  1 808  (Aw/;<Vms);  Europe 

f/flwpM  Dahlbom,  1 829  (Pom/rfto) 
dromedarius  Nagy,  1971 ;  Taiwan 
formosamis  Tsuneki,  1967;  Taiwan 
gUberu  1 1.  I  cr,  1912;  e.  India 
peenei  Ruhwer,  1916;  e.  North  America 
gtdllarmodi  Arnold,  19S2;  Lesotho 
haemonhous  .\.  Costa.  1886:  Italy,  Portugal,  Egypt 
ignitt4S  F.  Smith,  1S69;S.  Africa,  Rhodesia 

ssp.  eontnctus  Arnold,  1951;  Ethiopia 
kohli  Arnold,  1928;  S.  Africa 
laevis  F.  Smith.  1873;  Brazil 

leris  Dalla  Torre,  1 897,  emendation 
kioreps  Strand.  1913;  Taiwan 
maculkullis  Tsuneki.  1967;  Taiwan 
ombrodes  Nagy,  1971 ;  Taiwan 
oxama  Nagy,  1971 ;  Celebes 
pempuehieHsisTsandd,  1972;  Taiwan 
quadridcntatm  Arnold.  1940;  Zaire 
rubripyx  Arnold,  1928;S.  Africa 
Mcunrfitf  Saussure.  1892:  Madagascar 

/mm.T  Saiissure.  1892 
shirozui  T&uneki,  1967;  Taiwan 
stantoni  (Aahmead),  1904  (JkyTeo^)hiex)\  Philippines, 
Hawaii 

taprobanae  F.  Smith.  1869;  Sri  Lanka.  India.  Burma. 

Sikkim 

tunmicus  Cussakovskij,  19S2;  sw.  USSR:  Tadzhik  S.S.R. 
venator  Arnold,  1928;  Rhodesia 

Genua  ParadoUchams  WiUlams 

&naie description:  Small  wasps,  5  to  8  mm  long,  mostly 
black,  gaster  in  female  posteriorly  red  or  brownish  yel- 
low, whitish  markings  may  be  present  on  mandibles, 
dypeus,  frontal  platform,  pronotum,  tegiila,  sciilellinn, 
coxae  and  teisum  1;  wings  not  banded;  mandible  rather 
short  and  stout,  inner  maqpn  in  female  with  three  denti- 
cles, in  nuile  with  a  single  subapical  tooth;  maxillary 
palpus  slender,  nearly  as  long  as  head  height;  labial  pal- 
pus stouter  and  moderately  diort;  dypeus  in  both  sexes 
brtwdly  convex,  apex  rounded  triuK-ato.  not  carinatc. 
female  clypeui  with  a  transverse  discal  row  of  three 
dender  white  setae;  antennal  sockets  neaily  contigiuous. 


covered  by  a  U-shaped  and  platform-like  extension  of 
ftons;  frontal  carina  or  sulcus  hardly  indicated;  vertex 
raised  above  eyes,  postocellar  area  more  than  1 .5  times 

as  long  as  (x'ellar  triangle  in  dorsal  view  of  head:  riLvipital 

carina  U-shaped  and  ending  well  sttort  of  hypostomal 
carina;  pronotal  cdUr  slofrfng  rather  evenly  anteriorly, 

collar  shorter  than  scutum,  not  binodose  posteroiat- 
erally,  no  median  sulcus;  scutum  moderately  convex 
and  with  no  evident  notauli.  parapsidal  lines,  admedian 
lines  or  median  sulcus;  scutellum  simply  convex:  pro- 
podeal  enclosure  broadly  U-shaped,  carinate  posteriorly, 
lateral  margins  irregular,  surface  mostly  longitudinally 
ridged,  posterior  face  somewhat  irregularly  cross  ridged, 
no  lateral  teeth,  propodeal  profile  rather  evenly 
rounded;  mesopleuron  with  omaulus  but  without  evi- 
dent sternaulus,  acetabular  carina,  scrobal  sulcus,  hypo- 
epimeral  bulge,  or  anteroventral  remnant  of  epistemal 
sulcus;  lower  tTietapleural  area  defined  by  a  carina  from 
above  hiiidcoxa  to  upper  metapleural  pit;  tarsal  plan- 
tulae  present;  wings  not  banded,  forewing  with  media 
diverging  after  cu-a  or  sometimes  interstitial  with  it, 
three  submarginal  cells  of  which  1  is  about  a.s  long  as  II 
measured  along  posterior  side,  first  recurrent  vein  re- 
ceived by  cell  1,  second  by  cell  11;  hindwing  without  a 
jugal  lobe,  media  diverging  before  cu-a  that  extends 
faitlier  distad  than  point  of  divergence:  gaslcr  sessile, 
sternum  11  with  a  carina  and  associated  sulcus  extending 
across  base  of  swollen  part,  sulcus  curving  posteriorly 
at  sides. 

Geographic  range:  P.  ubideitsis  was  collected  along  the 
Amazon  River  at  Obidos.  Amazonas,  Bra/il.  Its  subspe- 
cies, moran/temis,  was  described  from  San  Luis  and  Al- 
cantara, Maranhao,  Brazil.  The  single  female  o{ califonii- 
Cia  was  collected  near  Julian,  San  Diego  County,  Californ- 
ia at  an  elevation  of  4,000  feet  in  the  Laguna  Mountains. 
A  third  species,  morelensis  has  been  found  in  the  Mexi- 
can states  of  Morelos:  Cuernavaca,  Alpuyeca,  Lake  Te- 
quesquitengo,  Huajintlan;  Puebia:  Petlalcingo;  and  Sina- 
loa:  Chupaderos. 

SysremaUcs:  There  is  an  obvious  relationship  to  DoU- 
churus,  withm  which  Williams  (1 96Ga)  placed  it  as  a 
subgenus.  However,  there  are  several  points  of  apparent 
evolutionary  advancement.  These  arc  the  simple  prono- 
tum, absence  of  suctal  sulci  (especially  the  notauli),  ab- 
sence of  most  mesopleural  siilci,  and  no  hindwing  jugal 
lobe. 

The  three  known  species  of  Paradt^tchurut  differ  In  de- 
tails of  color  and  sculpture.  P  mi>rr!rii';!^  wnd  chitJivniK 
are  the  only  ampulicines  known  to  us  witti  white  spots  on 
tergum  1. 

We  have  seen  specimens  ofealifoniicm  and  morelen- 
sis only.  Howcvci ,  obiJcfisii  was  ratlici  completely  de- 
scribed by  Ducke  ( 1 903 ).  and  there  seems  little  doubt 
that  it  belongs  in  this  genus. 

Biology:  According  to  Ducke  ( 1 903)  specimens  of  obh 
deinis  were  collected  as  they  were  skipping  ovci  the 
ground  along  a  partly  sunlit  wooded  path.  The  holutype 
female  oteaUfontlcus  was  netted  by  F.  X.  Williams 
(1960a)  "at  the  edge  of  a  small  clearing  in  a  rather  open 
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oak  and  pine  forest  ..."  Part  of  tlic  typo  series  i>[  more 
iensis  was  taken  by  H.  E.  Evans  "on  UneU  leaves  beneath 
laige  trees  which  weie  dripping  honeydew". 

Checklist  of  Nmdolichurut 

califomkm  (Williams),  1960(Oc>'iFcAumf);U.S.:  s. 
California 

obidmm  (Ducfce),  1903  (A>AcAuna);  Brazil:  Amazonas 
ssp.  nummhensis  (Ducke),  1904  (DoHchurusy,  Brazil: 
Maranhao 

mmetensis  (Williams),  1962  iDoiMtumsy,  Mexico:  More- 

los,Puebla.  Siti;il():i 

Geniis  Aphelotoma  Westwood 

Generic  destripiion:  Mostly  small  wasps,  5  to  1 1  mm 
long,  black  and  reddidi  brown,  wings  with  a  pale  median 

band.  Mandible  (iC  maic  with  one  subapic'ii  tiKMh  on  in 
ner  margin;  female  mandible  very  n;il,  expanded  at  outer 
base  and  strongly  curved  toward  narrowly  acute  apex, 
inner  margin  with  a  subapical  tooth  followed  by  an  irregu- 
larly dentate  lobe  (fig.  13  D);  maxillary  palpus  small, 
much  shorter  than  head  height:  clypeus  short,  apex  in  fe- 
male truncate,  lying  over  exposed  and  truncate  or  slightly 
emarginate  labrum  (fig.  13  D);  antennal  sockets  separated 
by  about  a  socket  diameter  or  more,  covered  only  at  ex- 
treme base  by  frontal  extensions;  vertex  not  unusually 
raised,  postocellar  area  in  dorsal  view  about  as  long  as 

OLcllar  triangle;  occipital  carina  broadly  U-shaped,  not 
reacliing  hypostomal  carina,  malar  spacf  shoii  In  female 
but  up  to  2.S  ocdlus diameters  long  in  males,  pmnotal 
collar  as  long  as  scutum,  with  a  median  sulcus  and  a  small 
anterolateral  tooth;  scutum  with  notauli  complete,  ad- 
median  lines  and  median  sulcus  evanescent,  posterolateral 
area  of  scutum  only  slightly  depressed;  scutelliun  and 
metanotum  simple,  more  finely  sculptured  than  scutum; 
propodeum  with  enclosure  broadly  L'-sliaped,  posterior 
margin  carinale,  lateral  nuigms  weaker  and  irregular,  sur- 
face reticulate  with  reticules  about  as  large  as  those  on 
posterior  face,  no  posterolateral  tooth  on  declivity; 
mesopleuron  with  omaulus,  sternaulus  and  anteroven- 
tral  remnant  of  episternal  sulcus  but  without  acetabu- 
lar carina,  scrobal  sulcus  or  bulging  hypoepimeral 
area;  intercoxal  carina  present  but  no  other  definition 
of  a  lower  melapleural  area;  tarsal  plantulae  present; 
forewing  with  media  diverging  after  cu-a,  three  sub- 
marginal  cells.  Ill  quadrangular,  first  intersubmargiitid 
veinlet  angled  and  appendiculate,  first  recurrent  vein 
received  by  cell  I,  second  usually  by  III  or  interstltia] 
(fig.  II  F);  hindwing  without  a  jugal  lobe,  media  di- 
verging at  or  slightly  before  or  after  cu-a,  cubitus  ex- 
tending beyond  cu-a  (fig.  1 1  F);  gaster  with  a  very 
short  petiole,  sternum  II  with  a  sulcus  across  front  of 
swollen  part,  sulcus  curving  backward  at  sides. 

Geofft^ie  mngv.*  The  eight  named  species  are  all 
from  Australia. 

Sysieinaiics:  The  relationship  to  Amtwtoma  is 
obvious.  Together  the  two  genera  differ  from  Doli- 
chums  by  the  well  separated  and  weakly  lidded  an- 
tennal sockets,  more  expanded  female  mandibles, 


longer  pronotal  collar,  absence  of  a  scrobal  sulcus  or 
bulgmg  hypoepimeral  area,  and  absence  of  a  hindwing 
jugal  lobe.  Except  for  the  antennal  socket  character, 
the  other  differences  seem  to  indicate  a  higher  level 
of  specialization  for  the  endemic  Australian  genera. 
Rick  ( 1''55  (  pouiiod  out  that  Aplit'lolonui  differs 
from  Austrotuma  by  having  a  lateral  tooth  on  the 
pronotum  but  none  on  the  propodeal  declhdty,  and 
by  having  a  short  petiole.  More  significant  in  our 
opinion  is  the  discrepancy  in  hindwing  venation  (fig. 
1 1  E,F).  The  absence  in  Amtrotoma  of  any  trace  of 

the  cubitus  beyond  cu  a  is  rather  remarkable. 

Our  view  of  Apheiotuma  as  a  '  primitive'"  but  side- 
wise  specialized  offshoot  is  depicted  in  a  dendrogram 
(fig.  10). 

A  review  of  the  genus  with  keys  to  speciet  was 
given  by  Riek  ( 1 955 1.  Other  papers  of  value  are  West- 
wood  ( 1 842)  and  Turner  (1915a). 

Through  the  kindness  of  E.  F.  Riek  we  have  been 
able  to  study  spechnens  oiaffbtis,  nifficida,  and 
lasnuuiica. 

Biohgy:  Publbhed  information  seems  to  be  scanty, 

although  it  is  assumed  that  cockroaches  are  the  prey. 
Riek  ( 1955)  coiniiieiited  on  their  "habit  of  foraging 
for  their  prey  in  dead  leaves  and  rubble  and  under 

bark  "  Riek  said  further  that  males  prefer  a 

smooth-barked  living  eucalyptus  tree  as  an  alighting 
point,  whereas  femal-.'s  use  dead  litres  and  stumps.  He 
pointed  out  a  resemblance  in  tlte  jerky  walking  man- 
ner to  ants  of  the  genus  Myrmeda.  Turner  ( 1 9 1  Sa) 
made  a  similar  obser\'ati<ui  specifically  on  A.  taswan- 
ka:  "Altliougji  ofsnnsiderably  smaller  size,  this  wasp 
bears  a  considerable  resemblance  to  antsof  thegcmis 
Myrmecia  .  .  .  When  alarmed  the  wasp  often  picks  up  a 
fragment  ot  dead  stick  or  leaf,  which  it  carries  in  its 
mandibles,  thus  increasing  the  resemblance  to  the  ant." 

Checklist  ot  Aphelotoma  Westwood 

ajjhii'i  Tiiirei.  !*']():  Austialia:  Queensland 
auricula  Riek,  1955,  Australia.  Queensland 
fiacata  Riek,  1955;  Australia:  New  South  Wales 
melanogaster  Rick.  1955:  e,  Australia 
mgricula  Riek.  1955:  e.  Australia 
n</<re///rrs  Turner.  19 14;  Australia:  Queensland 
striaticoUislwnex,  1910;  Australia:  Queensland 
tasrmnica  Westwood,  1841  (Ann.  Mag.  Nat.  Hist.,  p. 
152);  Tasmania 
Sip-durivenfris  Turner.  l''07,s  Australia 

Cenu.s  Austrotoma  Riek 

Generk  diagnosis:  Essentially  as  given  iox  Aphelotoma 
except  as  follows:  Small  wasps.  6.0  to  6.5  mm  long,  cly- 
pens  of  female  rounding  to  a  point  in  front,  the  project- 
ing lobe  overlaying  an  exposed  and  similarly  shaped 
labnnn  (fig.  I    A );  proimtal  collar  as  long  as  scutum,  with 
a  fine  median  sulcus,  without  protuberances  as  seen  in 
dorsal  view;  propodeal  declivi^  with  a  diarp  tooth  near 
middle  of  lateral  inait'ii':  forewing  with  media  diverging 
after  cu-a;  hindwing  with  media  diverging  at  cu-a  but 
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FIG.  12.  Views  or  head  of  various  Temale  Ampulicinae. 
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AMPULICINAE 


Austrotoma 
aterriffla 


Trirogma  sp. 


Dolichurus 
bipunctatus 


Aphelotoma 
tasmanica 


Aphelotoma 
tasmanica 


Paradolichurus 
morelensis 


FiG.  1 3.  Female  ampuUcines.  A,D,  face  view;  B,C,£,F,  head  and  thorax  as  far  M  scutum,  dorsaL 
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cubital  vein  not  extending  beyond  cu-a  (fig.  1 1  E);  gaster 

sessile. 

Geugraphic  range:  The  single  species  has  been  reported 
fnrni  IMaclcay  and  Kuranda  in  Queensland,  Austfalia,  ac- 
cording to  Rielc(1955). 

Systematics:  The  close  relationship  [o  Aplielutoma  is 
discussed  under  that  {^nus.  The  peculiar  hindwing  vena- 
tion with  a  complete  absence  of  the  cubitus  beyond  cu-a 
is  not  found  elsewhere  in  the  Ampulicinae. 

We  have  studied  a  female  of  atcrrima  sent  to  us  by 
Rielc.  This  specimen  has  a  spot  of  white  over  each  anten- 
nal  soclcet  and  some  white  on  the  mandible  base.  We  are 
not  awaie  of  any  white  markings  in  the  species  of  Aphel- 
otoma.  Austrotoma  was  described  and  its  affinities  were 
discussed  by  Riek  (i9SS). 

Bhlogy:  Unkoowa 

Checldist  ot  Austrotoma 

aterrima  (Turner),  1907  (4pAefofoma);  Australia: 
Queensland 

Genus  Trirogma  Weatwood 

Generic  description:  Medium  to  large  wasps.  10  to  18 
nun  long,  one  species  black,  others  greenish  blue  with 
mandibles  sometimes  white  in  males,  wings  not  banded; 
mandible  stout,  inner  margin  in  female  with  a  weak  sub- 
apical  denticle  and  three  more  median  ones  (fig.  1 2  C), 
hi  male  with  one  large  median  tooth;  maxillary  palpus 
lengthened  but  shorter  than  head  height;  male  clypeus 
short  with  apex  broadly  concave  and  slightly  emarginate; 
female  clypeus  with  apex  a  leflexed  lip  with  eight  mac- 
rocliactae  in  a  cur\'cd  trai'sversc  row  behind  lip,  no  med- 
ian clypeal  carma;  labrum  cuiiccaied,  its  apex  rounded 
truncate  and  multisctose  in  female,  more  pomted  in 
male,  untoniuil  sixkcts  nearly  contiguous  and  covered  by 
a  L-sliapcd  loi.gitudiiially  grooved,  platforinlike  exten- 
sion of  fruiis.  iruntal  sulcus  well  developed  or  ineom|dete 
and  evident  only  on  upper  part  of  frontal  platform;  ver- 
tex raised  above  eyes,  postocellar  area  about  twice  as 
long  as  ocellar  triangle  in  dorsal  view  of  head;  occipital 
carina  a  short  and  largely  dorsal  U,  or  absent;  pronotal 
collar  nearly  as  long  as  scutum,  with  a  median  furrow  di- 
viding two  rounded  or  acute  mammiform  posterior  lobes, 
pronotal  lobe  produced  backward  at  umcr  posterior 
corner;  scutum  with  notauli  compicic  >  r  only  definite  an- 
teriorly, area  between  them  raised  and  nearly  even  in  fe- 
males but  sometunes  furrowed  between  longitudinal 
swellings  in  males,  parapsidal  lines  not  evident  but  pos- 
terolateral corner  of  scutum  strongly  rellexed  bordering 
a  depressed  area:  scutellum  simple  in  female  but  evenly 
convex  to  conically  projecting  upward  in  male;  propodeal 
enclosure  broadly  U-shaped,  margins  irregular,  lateral 
ones  often  indistinct,  enclosure  and  posterior  face  with 
large  areoles,  posterior  facedecliniiiL'  abruptly  or  nunc 
gradually,  dentiform  or  subdentifonii  angles  ottcn  pre- 
sent posterolaterally  on  enclosure  and  laterally  at  middle 
of  posterior  surface;  mesopleuroii  with  omaulus,  antero- 
ventral  remnant  of  epistemal  sulcus,  and  at  least  an  an- 
terior indication  of  stemaulus,  scrobal  sulcus  continued 


to  omaulus,  hypoepimeral  area  bulging,  no  evident  ace- 
tabular carina;  lower  mctapieural  area  usually  well  de- 
nned; tai^al  pkintulae  absent;  forewing  media  diverging 
before  or  at  cu-a.  three  submarginal  cells  of  which  I  is 
about  twice  as  long  as  II  on  posterior  side.  111  is  trape- 
zoidal, first  recurrent  received  by  I  or  interstitial,  second 
recurrent  to  II.  first  intersubmarginal  vcinlet  curved  but 
not  strongly  angled  nor  appendiculatc,  hindwing  jugal 
lobe  present  but  smalt,  media  dhrerging  after  cu-a:  gaster 
with  a  short  petiole;  sternum  11  with  a  sulcus  curving 
across  front  of  swollen  part  of  II  or  across  middle  of 
iwoflen  part,  curved  forward  laterally,  sulcus  sometimes 
interrupted  narrinvK  or  broadly  toward  middle. 

Geographic  raiti;c:  The  three  named  species  are  all 
in  the  Oriental  Region.  One  of  4wse,  cucmlca,  extends 
as  far  west  as  Iraq.  There  are  several  undescribed  spe- 
cies. We  have  studied  two  of  these,  one  each  from  the 
fWlippines  and  Celebes. 

Systematks:  We  have  studied  about  two  dozen  speci- 
mens of  four  species:  eaerulea,  primtatiea,  and  two  un- 
described  I'orms.  hut  none  of  nigra.  The  genus  appears 
to  be  the  most  specialized  of  the  Doiichurini,  and  its 
relative  position  is  indicated  tai  the  dendrogram  (flg.  10). 
The  frontal  phitform  is  basically  like  that  of  Dolicfiunts. 
but  there  is  a  deep  longitudinal  groove.  In  some  leaturcs 
it  resembles  .4 mpu/ex.  These  are  the  elongate  first  sub- 
marginal  cell,  relatively  basal  divergence  of  the  fore- 
wing  media,  proximity  of  the  third  submarginal  cell  to 
the  outer  wing  margin  (contrast  fig.  1 1  A.D),  pronotal 
lobe  angied  posterodorsally,  lower  metapleural  area  de- 
fined, distinct  gastnd  petiole,  and  absence  of  tarsal  plan- 
tulae.  These  cliaracteis  in  common  :ii;iy  indicate  that 
Ampulex  developed  from  a  Irirugma-iike  ancestor.  In 
any  event,  there  are  now  many  important  differences 
of  a  tribal  nature  belsvcen  the  two.  Dtilichiinis  would 
seem  to  be  the  most  closely  related  genus  to  Tnrognia 
on  the  basis  of  general  body  form,  clypeal  and  mandibu- 
lar structure,  presence  of  a  frontal  platform,  and  a  hind- 
wing jugal  lobe.  Primary  differences  are  the  valleylike 
shape  of  the  trontal  platform  and  theilmpalex-like 
features  cited  above. 

Judging  by  the  four  species  we  have  seen,  specific 
characters  are  to  be  t"ound  in  the  shape  of  the  male 
scutellum,  sharpness  of  the  pronotal  tubercles,  color 
of  the  mandibles,  breadth  of  the  clypeal  "lip,"  length  of 
the  notauli.  shape  of  the  ocellar  triangle,  punctation  of 
the  gaster,  and  position  of  the  transverse  sulcus  on 
sternum  11. 

Little  has  been  written  about  the  taxonomy,  but  ref- 
erence should  be  made  to  Kohl  ( 1 893b)  and  Yasumatsu 

Bivlogy:  Tsuiicki  (1^^-)  captured  a  species  identified 
as  eomifea  that  was  transporting  a  nymj^ial  Peripkmeta 
matrdniae  (Fabridus). 

Checklist  of  Trirogma 

(xuruha  Westwood,  1841  (Ann.  Mag.  Nat.  Hist.,  p.  152); 
Iraq,  Oriental  Ra^n 
eaerulea  Westwood,  1841  (J.  Proc.  Ent.  Soc.  Lond. 

1:16). 
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caemlea  Westwood,  1842  (Trans.  Ent  Soc.  Lond. 

3:225) 

Wgra  ("ameriin,  1903;  Borneo 
prismatica  F.  Smith,  1858;  Borneo 

l^iw  Ampuiidni 

Members  of  this  trihe  utc  mxvM  to  large  wasps,  many  of 
which  are  metallic  green  to  blue.  Females  ate  readily 
recognized  by  the  laterally  compressed  terminal  abdomi- 
nal segments. 

Diagnostic  chancten: 

1.  Man<!ibular  sockets dosed,  separated  from  oral 
fossa  by  a  paramandibular  process  of  liypostuma 
that  abutts  bacic  surface  of  clypeus. 

2.  Clypeus  usually  with  a  strongly  elevated,  median 
longitudinal  ridge. 

3.  Metasternuin  Y-shaped,  deeply  deft  posteriorly. 

4.  Hindcoxae  separated. 

5.  Penultimate  tarsomere  short,  usually  with  a  ven- 
tral mat  of  fine  pubescence  and  without  apical 
setae,  tarsomere  V  usually  inserted  dorsally  at 
base  of  IV  (Hg.  14A-D). 

6.  Marginal  cell  of  forewing  curved  away  from  wing 
margni  towards  apex. 

7.  Caster  inserted  between  and  on  same  level  as 
hindcoxae. 

8.  Swollen  part  of  sternum  II  without  a  transverse 

sulcus  or  carina. 

9.  Apex  of  female  gaster  laterally  compressed. 
10.    Cerci  absent. 

Systemaiiis:  I  iii^  iribc  contains  the  majority  of  the 
species  in  the  sublannly,  but  ail  ol  these  are  in  the  gen  US 
Anipulex.  Of  the  ten  characters  listed  above,  all  but 
number  eijilil  probably  represent  spcciali/.ations  over  the 
corresponding  list  for  the  tribe  Dolichurini.  Further  de- 
tails are  given  in  tlie  description  and  discussion  of  the 
genuiAmpulex, 

Biology:  As  far  as  known,  all  piey  on  cockroaches. 

Genus  Ampulez  Iwine 

Generic  description:  Snuill  to  lame  wasps.  5  i<i  intn 
long;  black  with  thorax  and  rarely  head  partly  to  totally 
brovnt  or  reddish;  or  body  metallic  green  or  blue;  legs 
frequently  partly  red.  wines  clear  or  infumate,  commonly 
banded;  inner  eye  margins  straiglit  or  outcurved,  usually 
converging  above  but  sometimes  parallel  or  converging 
below;  female  mandible  bent  upward  at  base  so  that  its 
long  axis  forms  an  angle  of  40'^  or  less  with  a  line  througli 
condyles  (flg.  1 2  B),  inner  margin  usually  blade-like, 
without  teeth  except  occasionilly  near  apex;  male  man- 
dible not  bent  upward,  inner  margin  with  a  single  tooth 
that  varies  from  large  to  small;  malar  space  absent  ex- 
cept in  some  males;  palpi  short;  clypeal  elevation  usually 
topped  by  a  polidied  carina  (fig.  12  A),  free  edge  usually 

trideiifaie,  especially  in  females;  labrum  thickened  and 
oltcn  prominently  exposed,  usually  truncate;  an tennal 


sockets  usually  separated  b\  about  a  socket  diameter  or 
slightly  less,  each  overlaid  dorsally  by  a  tioiital  extension; 
frontd  carina  or  Ibie  present  or  absent;  vertex  some- 
times raised  above  eyes,  postocellar  area  at  least  twice  as 
long  as  ocellar  triangle  or  longer  in  dorsal  view  of  head; 
occipital  carina  U-shaped,  apparently  always  present  in 
male  but  often  evanescent  or  absent  in  female;  pronotal 
lobe  angulate  dursoposleriorly;  pronotal  collar  broader 
than  long  to  longer  than  broad,  and  slightly  shorter  than 
to  longer  than  scutum;  collar  delimited  laterally  by  a 
narrow,  deeply  impressed  horizontal  sulcus,  which  is  in- 
frequently evanescent  posteriorly;  dorsum  of  collar 
plain,  or  with  a  posteromedian  conical  elevation,  often 
with  a  median  longitudinal  sulcus,  which  is  usuaUy  most 
deeply  impressed  anteriorly,  dividing  collar  into  two 
lobes,  collar  soiflctimes  bi-  or  trituberculate;  scutum 
bioadK  conve.v  in  lateral  view,  notauli  usually  deeply 
impressed  and  with  few  exceptions  extending  to  poster- 
ior margin,  admedian  lines  usually  absent  but  separate 
when  present,  posterolateral  area  ■  f  ^^.uium  deeplv  de- 
pressed, scutal  margin  slightly  overhanging  inner  margin 
of  tegula;  scuiellum  and  metanotum  nearly  flat;  propo- 
deum  rectilinear,  dorsum  usually  v^'ith  a  median  longi- 
tudinal carina  and  two  or  more  lateral  cannae  which  con- 
verge posteriorly,  surface  with  many  transverse  carinae, 
posterior  face  vertk;al,  perpendicular  to  dorsal  lace,  pos- 
terolateral an^e  usually  produced  into  a  tooth,  pro- 
podeal  side  areolale;  mesopleiiroii  usually  with  an  om- 
aulus;  sternaulus  and  anteroventral  episternal  sulcus 
remnant  occasionally  present  and  joining  omaulus;  hypo- 
epimeral  area  sometimes  bulging  near  scrobe;  lower  meta- 
pleural  area  defined  by  its  smootii  sculpture  as  con- 
trasted with  areolate  propodeal  side;  tarsi  without  plan- 
tulae;  forewing  media  diveipinc  a!  or  slightly  before  cu-a. 
two  or  three  submarginai  ceils,  the  absence  of  first  inter- 
submarginal  vi  iiikM  accounting  for  two-ceiled  wings, 
first  submarginai  cell  two  or  more  thnesaslong  us  II  in  three- 
celled  wings,  first  intersubmargtnal  veinlct  straight,  outer 
vein  of  submarginai  cell  III  {oi  II)  usually  meeting 
mi^al  ceil  near  apex  of  latter,  first  recurrent  vein  re- 
ceived by  submarginai  cell  I,  second  recurrent  received 
by  HI  (II  in  1\^(^■ce^ed  wings);  hindwing  without  jugal 
lobe,  media  diveigmg  before,  at.  or  after  cu-a;  petiole 
portion  of  sternum  I  often  enveloping  corresponding  por- 
tion of  tergum;  sternum  11  with  a  strong,  transverse, 
basal  groove. 

Geographic  range:  Anipulex  is  a  vvidcspread  but  large- 
ly tropical  genus  and  most  of  its  1 18  species  occur  in  the 
Ethiopian,  Oriental  and  Neotropical  Regions.  Ampulex 
campressa,  a  native  of  t!ie  Orient,  has  been  spread  by 
man  to  many  islands.  It  was  intentionally  introduced  to 
Hawaii  in  1940  as  an  aid  in  controlling  domestic  roaches, 
and  it  is  now  well  established. 

Systemattcs:  Ampulex  differs  in  a  number  of  basic 
ways  from  all  other  ampulicines,  as  a  glance  at  the  sys- 
tematics  sections  under  the  subfamUy  and  tribes  will 
diow.  As  noted  under  the  systematica  of  TMrogma, 
there  are  a  number  nf  amilarities  with  Ampulex.  and 
the  two  are  doubtless  related.  Nevertheless,  Ampulex 
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has  evolved  a  number  of  specializations  such  as  the  loss 
of  ceici,  the  closed  mandibular  sockets,  and  the  loss  of 
the  jugal  lube.  These  imply  that  the  relationship  is  a 
rather  distant  one,  and  at  the  same  lime  indicate  that 
Ampulex  is  the  most  highly  evolved  member  of  the  sut>- 
fuidly.  The  laterally  compressed  ftmale  gaster,  the 
atlachmcni  of  the  petiole  between  the  hindcoxae.  the 
deeply  cleft  mctasternum,  tlie  nasifocm  dypeus,  and  the 
peculiar  female  mandible,  which  is  sickle-duped  and 
strongly  bent  upward  near  tlie  base  (as  seen  in  lateral 
view),        Ampulex  a  veiy  atypical  sphecid.  It  is  un- 
fortunate that  the  subfamily  has  often  been  defined 
largely  on  some  of  these  characters,  inasmuch  as  they 
do  not  occur  in  the  other  genera. 

The  development  of  the  strange  clypeal  form  and  fe- 
male imndible  ia  Ampulex  is  apparently  related  to  prey 
capture.  The  accounts  of  Williams  (1929, 1942)  (see 
biology)  indicate  that  the  female  always  tirasps  the  cock- 
roach by  the  thin  lateral  margin  of  its  pronotum.  The 
mandibles  otAn^utex  females  are  bent  up  at  their  bases, 
so  that  when  closed  they  form  a  clamp  with  llic  clypeus. 
When  seizing  prey  the  clypeus  is  thrust  over  the  dorsum 
of  the  cockroach  pronotum,  and  the  mandibles  are 
closed  beneath  it.  The  wasp  thus  has  a  firm  grip  on  its 
prey.  In  some  Ampulex  tlic  labruni  projects  beyond  the 
clypeal  apex  and  the  mandible  may  have  a  dorsobasal 
notch.  Probably  these  extreme  specializatiom  allow  an 
even  firmer  grip  on  the  prey. 

Tlie  taxon  Rliiiinpsis,  which  has  been  regartieil  both 
as  a  genus  and  subgenus,  appears  untenable.  Originally  it 
was  proposed  for  those  Ampulex  with  only  two  sub- 
marginal  cells,  but  as  Arnold  ( !')28)  correctly  pointed 
out,  the  number  of  submarginals  is  sometimes  not  con- 
stant within  a  species.  Bradley  (1934)  redefined  Rhlnop- 
lis  by  using  the  nonappendiculate  second  recurrent  vein 
(lig.  11  B)  in  conjunction  with  the  two-celled  conJiii  Mi. 
This  UBitricts Rliinopsis  to  a  few  New  World  species  and 
leaves  many  two-celled  species  in  typical  Ampulex.  Dif- 
ferences in  the  head,  collar,  and  gaster,  as  well  as  in 
the  wings,  show  that  a  variety  of  groups  are  present  with- 
in i4mpu/ex,  and  it  seems  best  to  tilegne  Rhiiiopsis  to 
the  status  of  a  species  group. 

Nagy  (1971 )  recognized  Chlnrnmpulex  as  a  separate 
genus,  but  it  is  isogenutypic  with  Ampulex.  Further- 
more, his  statement  that  Jurine  (1807)  designated  the 
type  species  it{ Ampulex  is  incorrect.  Nag\'  also  over- 
looked Pate's  (1937d)  type  species  designatmn  tor 
CMommpukx. 

At  least  two  species  oi  Ampulex  are  notable  for  their 
aberrant  features.  In  A.  sikkimensis.  the  type  species  of 
Waagenia,  the  fourth  tarsomcrc  is  luirmal.  It  lacks  a  ven- 
tral hair  mat,  the  apex  bears  setae  just  as  the  other  arti- 
cles do,  and  V  is  uiserted  near  the  apex  of  IV  (fig.  14 A, 
B).  In  all  other  Ampulex  we  have  seen  (about  30  spe- 
cies), tarsomere  IV  has  a  ventral  hair  mat  and  apical  setae 
are  absent.  Usually  the  last  tarsomere  is  inserted  dor- 
sally  near  the  base  of  IV.  According  to  the  description 
and  ligures  in  Arnold  (1928),  the  clypeus  of  Ampulex 
anuMl  has  a  broad,  truncate  median  lobe,  and  the  cly- 


peal surface  is  only  moderately  convex.  Also  the  sockets 
appear  from  the  illustrations  to  he  widely  separated, 
and  the  male  seems  to  have  a  malar  space. 

Species  characters  appear  to  be  numerous.  A  few  of 
the  more  useful  ones,  some  of  which  have  not  been  used 
before,  are:  sculpture  including  the  development  and 
form  of  facial  and  propodeal  carinae;  size  and  shape  of 
the  eyes,  including  the  degree  of  convergence ;  details  of 
the  mandibles,  clypeus,  and  labrum;  the  form  of  the 
palpi,  especially  the  peculiar  setiform  development  of  the 
last  labial  palpus  scgniciii  in  soinc  species:  promital 
shape;  completeness  of  the  notauli,  presence  or  absence 
of  various  mesopleural  sulci;  details  and  form  of  the 
basal  gastral  segments;  tarsal  characters  including  the  de- 
gree of  asymmetry  of  tarsomere  III,  the  relative  length 
and  width  of  IV  with  respect  to  V;  details  of  claw  denti- 
tion; and  wing  venational  differences. 

The  basic  reference  on  Aivptilrx  is  tliat  of  Kohl 
(i893b),  in  which  a  key  was  provided  fur  all  of  the  spe- 
cies known  to  him,  and  the  descriptions  quoted  for  the 
remainder.  Bradley  ( 1934)  differentiated  the  two  Neaic- 
tic  species.  Otlier  keys  are:  Schulz  (1^04)  for  some  Neo- 
tropical species,  Arnold  (1928)  for  the  Ethiopian  Region, 
and  Bingham  (1 897)  and  Yasumatsu  (1936)  for  some  of 
lire  Oriental  species.  i4/H/>u/t'jc  are  rather  rate  in  collec- 
tions, and  mtudi  work  remains  to  be  done  on  the  ayste- 
nutics  of  the  genni. 

Biology:  F.  X.  Williams  (1929, 1942)  summarized 
much  of  the  early  published  accmints  o{ Ampulex  bio- 
logy and  included  his  own  observations  on  A.  canalicu- 
lar and  A.  comprem.  Recently  Krombein  (1967b) 
gave  a  good  account  of  .4.  ranaliculata.  Ampulex  e\ 
plore  crevices  and  holes  in  tree  bark  and  A.  comprema, 
which  provisions  with  Periplaneta,  is  often  found  in 
houses  searching,  for  prey.  The  gait  of  some  of  the  smal- 
ler, sonilier  colored  Ampulex  is  lather  slow,  and  caiiuli- 
culaia,  for  example,  seems  reluctant  to  i\\  even  '>\l:cii 
disturbed  by  the  net  of  a  collector.  These  dark  colored 
Ampulex  are  well  camouflaged  when  walking  on  tree 
bark,  and  often  resemble  ants.  Ihis  mimiciy  is  enhanced 
by  wing  banding,  wliich  with  the  wings  folded  over  the 
body  improves  the  overall  antlike  appearance  by  sugges- 
ting a  petiole.  Ampulex  mfu-oruis  and  eonstanciae 
closely  resemble  a  slinging  arboreal  ant, 5i/na  rufonigra 
Jerdon.  with  which  they  mingle  according  to  WUIiams 
(  M'Z'M  Tiir!icr  ( !''26)  noted  mimicry  between  A.  )hr- 
inicdiJfs  and  Sinia  nigra  Jerdon.  The  larger,  metallic 
colored  species  are  more  active  and  do  not  mimic  ants. 

Ampulex  females  use  their  nasiform  clypeus  in  con- 
junction with  the  mandibles  during  prey  seizure.  In 
lliuve  species  for  which  prey  capUirc  fias  been  described, 
tlie  wasp  grasps  the  lateral  margin  of  the  roach  pronotum, 
the  wasp's  clypeus  clamping  down  on  the  dorsal  surface, 
while  the  nuuidlbles  are  thrust  under  tfic  pronotum. 
While  holding  the  prey  in  this  manner,  the  wasp  curves 
her  gaster  under  her  body  so  that  she  can  sting  the  prey 

in  the  ventral  region  of  i!ie  tliorax.  Williams  and  Others 
have  noted  lathei  frequently  that  the  wasp,  after  paraly- 
zing the  prey,  may  amputate  part  of  both  antennae  of 
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FIO.  14.  Structural  details  ot  the  Arapulicinae.  A,C,t,  and  B.D.F,  dorsal  and  ventral  views,  respectively,  of  distal  lemale 
hindtinomeres;  G.  dorsal  aqiect  of  male  gaster,  H.  male  dypeus  and  mandibles;  U  male  sternum  11;  J-K.  female 
sternum  IL 
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the  host.  The  wasp  then  usually  feeds  on  tlie  exuding 
body  fluid  of  the  roach.  When  a  suitable  niche,  such  as  a 
liollow  plant  stem  or  trap  nest,  is  available,  a  female  j4»l- 
pulf.x  may  construct  a  multicellular  nest,  tach  roach 
with  its  egg  is  isolated  frum  those  adjoining  by  a  loose 
plug  of  debris. 

Known  ptey  of  Ampiikx  species  are  tabulated  below. 

Antpulex  compressa     -  Periplaneta  americam 

(Linnaeus) 

Peripbmete  au^nktiae  (Fab- 

ricius) 

Neostyhpyga  thombifoUa  (StoO) 

Ampulex  assimilis  Shelf  or Jclla  tartara  Saussure 
Ampiilfx  fasciata  Ectobia  liviJa  (Fabriciiis) 

Anipulvx  caiialiculata      Parcoblalia  virginica  (Brunnef) 
Ampulex  dissector       -  Periplaneta  americana 

(Linnaeus) 

Periplaitt  ta  aiisindosiae 
(Fabncius) 

Feripbmeta  fitUginoaa  Serville 

Periplaneta  picea  Shiraki 

The  smootli,  brown  cocoon  oi  Ampulex  is  drawn  out 
nipple-like  at  both  ends  and  enshrouded  in  a  looae  layer 
of  silk.  The  cocoon  Is  constructed  withui  the  remains  of 

the  host. 

Checklist  of  Ampulex 

aborensis  Nurse.  1914;  e.  India 
aeiwa  (  Fabricius),  ISI)4  (Drvinus)-,  Guinea 
?  guerini  Dalilbom,  1 H43  {6  only) 
(Ai/t/fromff  Kohl,  1893 
tfl<*'.'rv;  Spiunlu.  1841:  s.  India,  ncc  Fabricius,  1804 
aereola  Bradley,  1934;  Guyana 
alisaru  Tsuneki,  1967;  Taiwan 
angiisilcollis  Spinola,  1841;  Costa  Rica  to  Argentina 

(labia  Kohl,  1893 
lannuUpes  Mntschulsky,  1863;  Sri  Lanka  (possibly  a 

bcthyloid) 
apicalis  F.  Smith,  1873:S.  Africa 
approximata  Turner,  1912;  w.  India 
amokli  Brauns,  1928;  Rhodesia 
assamensis  Cameron,  1903;  e.  India 
aij(w//(i  Kohl.  1893;  Guinea,  Iraq 
atrohirta  Turner,  1915;  Borneo 
?AApfmM0  (Reich),  179S  (SjpAor);  French  Guiana 

hrt'.lo!  Ariinld.  1''47;  ZatiThia 

hruniwojasi  latu  (iiuriiam  .Soika,  1939;  Ethiopia 

6r>W!r/ Turner,  1914;  Borneo 

amaliculata  Say,  1823; e.  U.S. 

ofr^orrtf  West  wood,  \S4A  (Rhinapsis) 
peiny  Ivouii  a  tl:ilJonuin,  184"^^ 
melanognathus  Kohwer,  1912  (/{/u/iopftf) 
cainlfixm  Cameron,  1903;  e.  India 
chalybca  F.  Smith,  18.56;  Africa 
collator  Bradley,  1934;  Costa  Rica 
ciom/"^^^'' (Fabricius),  1781  {Sphex)\  Ethiopian  and 
Oriental  Re;j.iofis,  Aiistialia,  Fast  Indies,  \ou'  r;i!edimi;). 
Cook,  Midway,  ilawaii,  St.  Helena,  Mauritius,  Reunion, 
Chagos  Archipelago,  Seychelles 


^nenUs  Saussure,  1867 

striolata  Saussure,  1892  {Clilorainpitlcx) 
compressiventris  Guenn-MencviUe,  1835  (pi.  70).  s. 
Africa 

sibirica  Fabricius,  1793  (iSp/tex),  nec  Christ,  1791 
(Art.  58(12)). 
1  guerini  Dahlbom,  1843  (9  only) 
conigera  Kohl,  1893;  Ethiopia,  Somalia,  Zambia 
fonsMnoMe  (Cameron),  1891  (Rhinopsb);v/.  India 
crassicornis  Kohl.  1898;centr.  Africa 
crawshayi  Turner,  1917;  Zaire  to  Malawi 
cruddb  Bfai^am,  1897;  Sikkim,  e.  India 

tri^cna  Cameron,  l')02 
cuprea  F,  Smith.  1856;  C  hina 
cyanalor  (Thuiiberg),  1 822 {fckmumon).  Guinea 

gnuiosa  Kohl,  1893  (synonymy  from  Roman,  1912} 
c:>wti;p«»(Westwood),  1841  (Ann.  Mag.  Nat.  Hist.  (1)7: 
152 {Clilorion):  S.  Africa 
cyanipes  Westwood,  1841  (J.  Proc.  lint.  Soc.  Lond. 

1:16)  (Chlorion) 
cyanipes  W'eswwod,  1 842 (Trans.  Ent.  Soc.  Lond. 

3:23{})  (Chlorion) 
cymdpes  Dalla  Torre,  1 897,  emendation 
cyanttra  Kohl.  1803;  S.  Africa 
ajricana  Cameron,  I'^'OS 
capensis  Camixon,  1905 
ssp.  monticola  Arnold,  1928;  Rliodesia 
ssp.  rhodesiana  Arnold,  1928:  Rhodesia 
O'f/os/o/wfl  Gribodo,  18')4;  Mo/ambique 
dentata  Matsumura  and  Uchida,  1926;  Ryukyus 
<fen/ft»/flr  (Cameron),  i9\0  (DoHchuna):  Rhodesia,  S. 
Africa 

ssp.  rujitfiorax  Arnold,  I931;S.-W.  Africa 
t</enrico//«  Tsuneki,  1967;  Tahvan,  nec  Cameron.  1910 

itifficiUs  Strand,  1913;  Taiwan 

dissector  (Tiiunberg),  1822  (hlineiiniony.  Taiwan,  China, 

Japan 

emoena  Stal,  1 857  (syn(Miyn^  of  this  and  following 
from  Roman,  1912) 

nOFort/c  Saussure,  1867 

conUmilislk(M,  1893 

japomxiYxitA,  1893 
distingiienJa  Kohl.  18''.^;  Celebes 
dives  Kohl,  1893;  Gabon,  Zaire,  Fernando  Poo 
ekgantula  Kohl,  1 893;  Colombia 
erytliropiis  Kohl.  189:^;  liulnnesia:  Java,  Bomeo 
esakii  Yasuinatsu,  193(i.  Taiwan 
.^nnott  Jurine,  1807:  Furope 

etiropaea  Giraud,  1 858 
ferruginea  Bradley,  1934:  U.S.:  Texu,  Florida 
formicoides  Turner.  1^)26;  Malaya 
formosa  Kohl,  1893;  Senegal 
fiilgens  Beaumont,  1970;  Afghanistan 
hellmayri  Schulz,  1904;  Bra/il 
himalayensis  Cameron,  1903;  e.  India 
honesta  Kohl,  1 893;  Gabon,  Zaire 
ii'ispes  F.  Smith.  1 856;  Borneo 

Joveijrons  Cameron,  1903 
ssp.  cognata  Kohl,  1 893;  Java 
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insularis  F.  Smith.  I K57;  Borneo,  Malaya 
interstitialis  CamcroD.  1  '>03;  e.  India 
favena  Ouneron,  1905;  Java 
khasiana  Cameron,  1903;  e.  India 
kriucnscni  Turner,  1917;  Ethiopia;  Tanzania: 

Tanganyika 
Aumrenfcf  Yasumatsu,  1 936;  Taiwan 
laevigata  Kolil.  Philippines 

kvigata  Dalla  Turrc,  1897,  emendation 
latifrons  Kohl,  1893;  Sikkim.  e.  India 

pulchricc/ys  Caitieron,  1900 

breviconiis  C'anicron,  1902 
lazitlim  Kohl,  18*)3;  Guinea,  Senegal 
hngicoUis  CKmtfun,  1902;  e.  India 

rrirA/bsomff  Cameron.  1902 
lugithris  Arnold.  l'M7;  Malawi.  Mozambique 
luhmm  Ledercq,  1954;  Zaire 
macuHcomb  (Cameron),  1889  (/?A/no/?j&);  Mexico 

to  Piitianiu 

niacuiicuUis  Ualla  l  orre.  IS^)7.  lapsus 
m^or  Kohl,  1893;  Malaya 
melanncera  Cameron,  1*H)8:  Tanzania:  Tanganyiica 
metaUka  Kohl.  1893;  Malaya 
micaUo  Cameron.  1''05  ,  Japan 
iR^onsKohl.  1893;  ?  Mexico 
mrnor  Kohl.  1893;  Brazil,  Guyana 
mirabilis  Berland.  1935;  China 
mocsaryi  Kohl,  1898;  Java 
moeM  Kohl,  1893;  Zaire,  S.  Africa 
inontana  C-dmcxou.  1903;  e.  Iiklia 
mmiltoni  Turner.  1915;  Borneo 
murntai  Tsuiieki.  1973;  Taiwan 
mutilloidcs  Kohl,  1893;S.  Africa 

sangtiiitkollis  Brauns,  1898 
nasuta  tr.  Andre.  1S94;  Tanzania:  Zanzibar 
nebulosa  F.  Smith,  1856;S.  Africa 

cHbmtaKtAA,  1893 

iwDtropka  Kohl,  18'>3;  Costa  Rica.  Panama 
/i^n'ca/u  Cameron,  I899,e.  India 
nigrocaemlea  Saussure,  1 892;  S.  Africa.  Rhodesia 


spiloptera  Cameron,  1905 

/an$«  Cameron,  1910 
lUtidkollis  Turner,  1919;  Tanzaiiia:  Tanganyika 
occipiralis  Arnold,  1947;  Malawi 

nrcrlat'li  LeclerLq,  1954;  ZLiir^- 
piiipes  Kohl,  1893;  Guinea,  Mozambique 
p/^sa  Cameron,  1900;  e.  India,  Borneo 
psOopa  Kohl.  1893;  Guinea 
purpurea  (Wesiwood ).  1 844  (Clilorion);  S.  Africa 
raptor  F.  Smith,  1856;  Venezuela 
regttlis  F.  Smith,  i860;  Celebes 
ror/j/ievi  Cameron.  1902;  c.  India 
nificollis  Cameron.  1  888:  Spain 
nificomis  (.Cameron),  1889;  iRlunopsis);  e.  India 
rufleoxis  Cameron.  1902:  e.  India 
rufdfemorata  C"ameron.  1903;  Bomeo 
sagax  Kohl,  1893;  Guyana 
Mio/Yasumatsu,  1936;  Korea 
xritiphanes-  (Sa^y),  197!  (Chl<>rampiik:x);Taiwaa 
seitzii  Kohl,  1893;  China,  Taiwan,  Java 
senex  Bischoff,  191 5;  e.  Africa 
*sikkimeniiis  (Kriechbaumer),  1874  {^Waagenia);  Sikkim 
sniaragUina  F.  Smith,  1 8S8;  Singapore 
sodaUcia  K<iiil,  1893;  Malaya.  Borneo,  e.  India 

strialij roits  Qameioa,  1902 

trkttriruita  Cameron,  1902 
sonant  Yasimialsu.  1 936;  Taiwan 
sonnerati  Kohl,  1893;  Philippines 
^ecMMMi  Kohl.  1893:  Guinea 

splenilklula  Knfil,  189?;  centr.  .Africa 
suriiiaineiisis  .Saussure.  1 8b7;  Colombia,  Guyana,  Suri- 
nam, Brazil 
tybmtaVitM,  1893;  Java 
ttifcnrcAff  Yasumatsu,  1936;  Taiwan 

thiiracica  F.  Smith.  1856;  Brazil 
toroensis  Turner,  1919;  Uganda.  Senegal 
tr^om^  F.  Smith,  1873;  Brazil 

vaHeohr Tutnct.  1919;  Vietnam 

vemata  Stil,  1857;  s.  Africa  (?  =  nebulosa) 

virUescens  Arnold,  1947;  Zambia,  Zaire 


SUBFAMILY 
SPHECINAE 


Because  of  their  generally  large  size  and  bright  cxdois, 

these  common  inhabitants  nf  fields,  forests,  and  even 
vacant  city  lots  are  conspicuous.  They  are  probably  the 
best  known  members  of  the  Sphecidae.  Fossorial  forms 
such  asSphex,  AmmophUa,  and  Monyx  are  frequently 
called  "digger  wasps'*  or  "sand  wasps."  The  well  known 
yellow  and  black  mud-nest  builders  of  the  genus  Sceli- 
phron,  the  "mud  daubers,"  also  belorighere.  The  sphe- 
cines  are  collectively  called  the  "thread  walsted  wasps" 
in  reference  to  tlicir  distiiiciiv^,  o\  liiulrii.-.ii  petiole.  We 
recognize  19  genera,  divided  among  three  tribes.  The  sub- 
fandly  is  represented  everywhere  except  the  polar  re- 
gions, although  at  least  two  ^pccici,  A mmophila eztect 
and  mediata,  range  nortli  of  the  Arctic  Circle. 

The  subfamily  displays  a  variety  of  nesting  habits. 
Some  species  of  the  fossorial  genus  Chlorinn  hehave  like 
parasitoids,  while  at  the  other  extreme  a  primitive  form 
of  socidity  is  present  in  Trigonopsis,  a  genus  of  mud- 
nest  builders  Snmc  Ammophila  niaiiit.iin  several  nestS 
simultaneously,  and  progressively  provision  each  one, 
adding  prey  only  as  needed  by  the  developing  wasp 
larva.  Some  Isodontia,  a  genus  that  nests  in  pre-existing 
cavities  in  twigs  and  wood,  rear  a  number  of  larvae  bi 
one  large  brood  cell.  Prey  of  sphecines  range  from  spi- 
ders, cockroaches,  crickets,  grasshoppers,  katydids,  man- 
tids,  and  walldng  sticks  to  lepidopteroiii  and  hymenop- 
terous  caterpillars.  Podium  is  one  of  the  few  Sphedds 
known  to  use  resin  in  nest  building. 

Diagnostic  characlers: 

1 .  (a)  Inner  orbits  entire,  converging  or  diverging 
below  or  parallel;  (b)  ocelli  normal 

2.  (a)  Antennae  usually  inserted  near  middle  of  face 
except  in  some  Soeliphronlni,  sockets  contiguous 

with  to  widely  separated  from  frontoclypeal  su- 
ture; (bj  male  with  13  and  female  with  12  anten- 
nalartides. 

3 .  Cly peus  transveise  or  hi^er  than  wide,  rarely 

nasiform. 

4.  (a)  Mandible  without  a  notch  or  angle  on  externo- 
ventral  margin;  (b)  palpal  formula  usually  6-4  (6-3 
to  6-1  insome/V/on)'jir);(c)  mouttiparts  sliort  to 


long;  (d)  mandibular  socket  closed  except  in  Stan- 
geella  and  males  of  some  senera  of  Ammophilini; 
(e)  occipui  and  liypostoma  in  contact  or  nearly  so 
except  in  some  ScdUphronini. 

5.  (a)  Pronotum  with  a  high,  sh()rt  collar  or  collar 
elongate,  and  somewhat  depiesscd  below  level  of 
scutum,  rarely  tuberculate;  (b)  pronotallobe 
broadly  separated  from  tegula. 

6.  (a)  Notauli  present  or  absent  but  weak  and  short 

when  present;  (b)  no  oblique  scutal  carina. 

7.  (a)  Episternal  sulcus  usually  present,  usually  exten- 
ding to  anteroventral  region  of  pleuron;  (b)  omau- 

his  absent. 

8.  Dellnitivc  metapleuron  usually  consisting  of  upper 
metapleural  area  only,  except  in  Ammophilini. 

9.  (a)  Midtibia  with  two  apical  spurs  except  in  some 
Ammophilini;  (b)  midcoxal  cavities  and  coxae  usu- 
ally approximate  (broadly  separated  hi  a  fewFiaie- 
podium  and  Isadontia),  midcoxae  without  d(M10- 
lateral  carina  or  crest;  (c)  precoxal  lobe  present; 

(d)  hindfemur  simple  apically  except  in  Dynatus; 

(e)  claws  with  one  to  five  teeth  on  inner  margin,  or 
simple;  (f)  forctarsal  rake  present  or  absent;  (g)  ar- 
olium  usually  large. 

10.  (a)  Propodeum  moderately  long  to  very  long; 

(b)  enclosure  present,  U-shaped,  or  absent;  (c)  pro- 
podeal  sternite  present. 

11.  (a)  Forewing  with  three  submarginal  ceils  (rare  ex- 
ceptions in  Prhnyx,  Ammophila)  and  two  recur- 
rent veins  wlniv:  ernl  point  is  vuri;iblc,  (h)  nUtrgbul 
cell  apex  acuminate,  rounded,  or  trxmcate. 

1 2.  (a)  lugal  lobe  large,  occupying  most  of  anal  area 
(fig.  18),  (b  )  Iiindwing  media  usually  diverging  at 
or  after  cu-a  (slightly  before  in  some  Sceliphroni- 
ni);  (c)  hindwing  witiiout  subcoatal  vein  but  with 
third  anal  vein. 

13.  (a)  Caster  with  cylindrical  petiole  composed  of 
sternum  I  except  displaced  terguni  I  al  ^  ■  forms 
part  of  petiole  in  some  Anunophihni;  (b)  tergum  1 
without  lateral  carina  or  line;  (c)  male  with  six  or 
seven  visible  segments;  (J)  no  p>,i:iJial  plate. 

14.  (a)  Volsella  of  male  genitalia  usually  witli  cuspis 


Co(.j  y  ed  matsriaf 


FIG.  15.  Typical  sphecine  wasps,  females.  A,  Isodontia  mexicana:  B,  Sceliphron  caementarium:  C,  Prionyx  thomae; 
D,  Chlorion  aerarium;  E,  Podalonia  mexicana;  K,  Sphex  ichneumoneus. 
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and  movable  digitus,  but  digitus  immofvably  fused 

inPrionyxina;(b)aedeagal  head  usually  with  teeth 
on  ventral  margin;  (c)  male  sternum  VIll  variable; 
(d)  cerci  present  or  absent. 

Sjntematies:  The  Sphednae  has  a  considefaUa  number 
of  universal  diagnostic  features,  among  the  more  impor- 
tant of  which  are:  ocelli  normal,  mandible  unnotched. 

jugal  lobe  large  and  containing  an  anal  vein,  gasler  with 
a  cylindrical  sternal  petiole,  propodeal  sternite  present, 
tergum  I  without  lateral  line  or  carina,  presence  of  two 
recurrent  veins,  and  absence  of  an  oniaulus.  Other  impor- 
tant but  nonuniversal  diagnostic  tools  are:  the  closed 
mandibular  sockets,  long  epistemal  sulcus,  two  midtibial 
spurs,  toothed  claws.  l-.ii:L!\viiig  media  diverging  after  CU- 
a,  and  volsclla  witli  cuspis  and  movable  digitus. 

The  subfamily  classification  we  are  using  here  is  essen- 
tially the  same  as  the  one  we  proposed  earlier  ( Boliart 
and  Menke,  1^6.^).  but  considerable  letuieinents  have 
been  made  alter  tlie  study  ot'much  more  material  than 
was  available  when  we  made  our  initial  investigation. 
Some  of  the  features  we  used  to  separate  the  three  tribes 
have  proven  to  be  unusable,  and  a  completely  new  key 
to  them  is  presented  here.  Even  so,  because  of  exceptional 
species  in  certain  genera  of  each  tribe  it  has  been  impos- 
sible to  construct  an  absolutely  "clean"  key. 

The  following  cliart  shows  some  of  the  characters  that 
we  feel  are  of  significance  In  determining  the  relative  e- 
vnhKiunary  status  of  the  tribes  and  their  ucnera.  \  few 
features  have  not  been  listed.  For  example,  we  are  not 
sure  of  the  significance  of  the  iriacoids.  In  our  1963 
paper  we  regarded  flieni  a.s  specialized  structures,  but 
tlicir  absence  in  many  of  the  more  highly  evolved  sphe- 
.       {TrtgonopsiS,  Sccliplmiii.  Ammophiliiu.  lor  exam- 
ple) suggest  that  perhaps  they  are  better  regarded  as 
primitive  features.  Some  things  such  as  the  loss  of  the 
foretarsal  rake  in  genera  that  have  changed  from  fossorial 
to  twig  or  mud-nesting  habits,  are  obviously  linked  with 
these  changes.  The  significance  of  open  mandibular 
sockets  is  soniewluit  (luestiimable  in  iIjIs  subfamily.  They 
are  found  only  in  the  enigmatic  sccliphronin  genus  S/flff- 
geella  and  some  males  of  the  tribe  Ammophilini.  We  feel 
that  open  sockets  in  Stimi^rclla  are  primitive,  hut  in  the 
Ammophilini  lliey  may  have  become  open  secondarily. 

Of  the  three  tribes,  the  Sceliphronini  has  retained 
the  greatest  number  of  generalized  features,  the  most 
important  and  nearly  universal  being  a  single  claw  tooth, 
plantulae,  an  expanded  third  maxillary  palpal  segment 
and  cerci.  Specializati<ms  in  this  tribe  include  a  general 
lengthening  of  the  body  and  development  of  a  semi- 
prognathus  head.  Some  species  of  hf  JiiuJi  have  the  first 
recurrent  vein  ending  on  the  first  subiiiarginal  oeO,  but 
the  corresponding  hindwing  has  a  mixture  of  primitive 
and  specialized  features.  In  this  genus  the  jueat  lobe  has 
become  reduced,  so  that  the  third  anal  vein  lies  along 
the  wing  margin,  but  the  media  often  retains  a  primitive 
position  with  respect  to  cu-a.  The  partial  loss  of  the 
hypostomal  carina  in  females  of  some  genera  of  the 
Sceliphronini  is  another  interesting  specialization  in 
this  tribe. 


TABLES 

CkonclOT  ef jil^^lGieRetiir  svic^n^ 

Generali:eil  Specialized 

1.  Sockets  low  on  face  Sockets  near  middle  of 

face 

2.  Mandible  simple  Mandible  with  inner  teeth 

3.  Mandible  socket  open  Mandible  soclcet  dosed 

4.  Mouthparts  short  Mouthparts  long 

5.  Maxillary  palpal  seg-  Maxillary  palpal  segment 

ment  III  expanded        III  essentialiy  symmetii- 
on  one  side  cal 

6.  Propodeal  endosure  Propodeal  endocuie 

absent  present 

7.  Epistemal  sulcus  long  Epistemal  sulcus  short,  or 

absent 

8.  Spiracular  groove  Spiracular  groove  absent 

present 

9.  Lower  metapleural  area  Lower  metapleural  area 

defined  not  defined 

1 0.  Three  submarginal  cells  Two  subroarginal  cells 

1 1 .  Submarginal  cell  11  re-  Submarginal  cell  II  re- 

ceiving only  one  re-       ceiving  both  recurrent 
current  vein  veins 

12.  Hindwing  media  diver-  Hindwing  media  diverging 

ging  at  or  slightly         well  after  cu-a 
before  cu-a 

13.  Midtibia  with  twn  spurs  Midtibia  with  one  spur 

14.  ri.mi 111. If  present  Plantulae  absent 

15.  Apicovcntral  setae  of  Apicoventral  setae  of  hind- 

hind  tarsomere  V  tarsomere  V  bladelike 

setiform 

16.  Qaw  with  one  tooth  Claw  with  two  or  more 

teeth,  or  simple 

17.  Petiole  short,  composed  Petiole  long,  indudes 

of  sternum  i  only  tergum  I 

18.  Ccrci  present  Ccrci  absent 

19.  VolseUa  with  movable  Digitus  immovable 

digitus 

20.  No  yellow  markings  Yellow  pigment  present 

The  Sphecini  is  obvioush  wnnc  speciuli/ed  than  the 
Sceliphronini.  Among  the  important  advancements  here 
are  the  development  of  multitoothed  chws,  fusion  of  the 

digitus  with  (lie  rest  of  the  volsella.  loss  of  the  cerci. 
and  development  of  broad,  leatlike  apicoventral  setae  on 
tte  last  tarsomere.  The  first  two  of  these  arc  restricted 
to  the  subtribe  Prionyxina.  Morphologically  this  sub- 
tribe  seems  more  advanced  than  the  subtribe  Sphecini, 
but  biologically  the  Prionyxina  is  the  more  primitive  of 
the  two.  Noteworthy  specializations  in  the  Prionyxina 
include:  reduction  in  the  number  of  labial  palpal  seg- 
ments, reduction  in  the  size  of  the  stigma  and  narrowing 

of  the  submarginal  ceils,  the  tendency  for  loss  of  the 
third  submarginal  ceH,  and  the  notched  labrum. 

Tlie  Annnophilini  is  the  most  advancei!  tribe.  Very 
few  primitive  features  are  retained,  but  among  them  the 
presence  of  plantulae  in  Parapsammophila  and  the  wide- 
spread retention  of  a  detlncLl  lower  metapleural  area  are 
noteworthy.  The  petiole  readies  its  greatest  length  in 
this  tribe,  and  in  Eremnophila  and  Ammophila  tergum  I 
is  very  slender  and  displaced  to  the  distal  end  of  stemum 
I,  so  that  the  petiole  is  often  said  to  be  two  segmented. 
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The  development  of  long  niDuthparls  reaches  its  /enilh 
iaAmmopMUt  and  Podakmia.  The  loss  of  one  midtibial 
spur  and  one  submaiginal  cell  and  the  shortening  of  the 
epistemal  sulcus  are  interesting  tendencies  in  the 
Aitiinuphillni. 

Sexual  dimorphism  is  rather  strong  in  the  Sphecinae, 
especially  in  the  head.  Generally  the  male  face  is  narrow- 
er than  that  of  llie  female,  and  the  orbits  often  converge 
below.  The  female  orbits  arc  often  parallel.  The  clypeus 
usually  differs  maricedly;  that  of  the  female  presumably 
modified  to  suit  nest  bnildinc  requirements  or  prey  cap- 
ture, whereas  that  of  the  male  may  be  adapted  for  hold- 
ing the  female  during  copulation.  A  triangular  to  nasi- 
form  male  clypeus  is  a  specialized  form.  Tliis  sort  of 
male  clypeus  is  represented  in  all  three  tribes  but  is  most 
common  in  the  Ammophilini.  noizSoXy  Ammophila  and 
Eremttophibi.  The  male  mandible  is  sometimes  modified 
for  use  in  copulation,  and  the  hypostoma  occasionally 
)ias  proritj.s  neir  die  mandible  base  whicli  may  have  a 
similar  function.  Shape  of  the  female  mandible  rellccts 
the  nesting  habits  of  the  wasp.  Fossorial  forms  usually 
have  an  arcuate  mandible  with  one  or  more  inner  mesa! 
teeth.  In  iwignesters  the  mandible  is  often  less  arcuate, 
and  the  teeth  are  usually  apical  or  subapical.  Mudnesting 
forms  generally  have  simpler  mandibles. 

The  sexes  often  differ  markedly  in  color,  and  in  some 
cases  sex  associations  hive  been  confused  because  of 
this.  Generally  males  are  more  extensively  black  and 
have  paler  wings  than  the  females.  Vestiture  also  may  be 
differently  colored  in  the  two  sexes,  and  in  species  with 
large  geographic  ranges,  hair  color  as  well  as  wing  and 
body  color  patterns  may  vary  considerably  over  the  dis- 
tribution of  the  species.  This  kind  of  variation  has  led  to 
the  naming  of  unnecessary  new  species  in  the  past. 

KEY  TO  TRIBES  OF  SPHECINAE' 

1.  Tarsi  with  plantulae  (fig.  19  A,B)^  and/or 

claws  of  some  legs  with  one  mesal'  tooth 

on  inner  maigin   Scehphronioi,  p.  82 

l  utM  without  plantulae^  ;  claw  smipie  or 
with  one  or  more  basal  teeth  on 
inner  margin   2 

2.  Claw  with  two  or  more  teeth;  second 

recurrent  vein  usually  received  by 
submarginal  cell  III  (fig.  25  A-D),  but 
if  not  then  claw  with  at  least  three 
teeth  or  apicoventral  setae  of  hind- 
tanomere  V  very  broad,  separated  at 

'  A  iiiagniticatlon  ol  2SX  or  50X  is  requited  to  deuijr  see  the 

claw  and  tarsal  characters  used  here. 
'  Plantulae  arc  very  small  in  the  M>uthern  South  American  sceli- 

phronin  genus  SiangeeUa  (fig.  19  B),  and  the  claw  tooth  is 

basal:  but  this  genui  can  be  ideotifled  by  itt  black  body  and 

wings  ami  meialiic  blue  gasier. 

The  claw  toofh  it  ImhbI  in  a  few  species  of  the  scclipliroilin 
genera  Chtorion,  Dymttia.  and  SoeAjpiftRm.  and  all  claws  are 
limple  in  one  ydlow  and  Uack  Set^laoit  and  two  metallic 
bhw  OmfybioK  but  plantube  are  pMseai  in  al  these  cases. 
*  Some  species  of  the  Old  WoiM  amoiopMHn  genus  fitnpuiih 
imvhtta  have  small  plantulae.  but  the  one  or  two  daw  teeth 
arelMsal. 


base  by  no  more  than  one  and  a  half 
setal  widths  (Qg.  26  B);  taisi  without 

plantulae  Sphecini,p.  106 

Claw  usually  simple  or  with  one  tooth, 
but  if  with  two  teeth  (Old  World 
forms)  then  apicoventral  setae  of 
hindtarsomere  V  narrow  ,  separated 
by  three  or  more  sctal  wuH lis.  second 
recurrent  vein  usually  received  by  sub- 
marginal  ceil  II  (fig.  35);  tarsi  some- 
times with  plantulae  In  one  Old  World 
genus .................. — .............  Ammophilini,  p.  134 

'Dribe  SoeUpbronini 

This  group  consists  mainly  of  slender  wasps.  Tlic  best 
known  genera  ot  the  tribe  are  Chtorion  and  Chalyhion, 
many  species  of  which  are  metallic  green  or  blue,  and 
Scetiphmu  which  contains  the  yellow  and  black  "imid 
daubers."  Ihcsc  three  cenera  arc  cosmopolitan,  but 
the  remaining  five  genera  of  the  Sceliphronini  are  re- 
stricted to  the  New  World.  The  Sceliphronini  probably 
has  the  broadest  spectrum  of  ethological  diversity  of 

any  sphecid  tribe.  Soine^McieS  of  the  fossorial  genus 
QUorion  have  parasitoidlOce  habits,  tlie  most  primiiivc 
type  of  biology  in  the  Sphecidae.  At  the  other  extreme, 
the  mud-nest  h\iilding  genus  Trigoiiopsis  disjilays  a 
primitive  form  of  sociality.  Oithoptera,  especially  cock- 
roaches, are  the  predominant  prey  of  sceliphronin  wasps, 
although  spiders  are  provisioned  by  two  genera. 

DiagiiDStic  characters: 

1 .  (a)  Antennal  socket  placement  variable  but  usually 
somewhat  below  middle  of  face,  separated  from 

or  contiguous  with  frontoclypcal  suture;  (b)  male 
antenna  usually  witii  placoids  (none  in  Trigonop- 
sis  and  SeeNf^uon);  (c)  scape  short,  globose  to 
elon^'ate  <n:il  (d)  compeiatlve lengths offlagello- 

mcres  1  11  variable. 

2.  (a)  Clypeus  usually  much  broader  than  long  but  as 
long  as  broad  in  some  Oiaiybiun;  (b)  labrum  broad- 
er than  long  except  in  Dynatus  males,  free  margin 
usually  -Straight. 

3.  (a)  Mandible  simple  or  with  one  or  two  inner  teeth; 
(b)  mandible  socket  closed  by  paramandibular  pro- 
cess of  hypostoma  except  in  Stanscclla. 

4.  (a)  .Maxillary  palpal  segment  III  usually  expanded 
on  one  side;  (b)  liypostomal  carina  often  incom- 
plete in  female:  (c)  occipital  carina  variable. 

5.  Collar  short  to  long. 

6.  (a)  Propodeal  enclosure  sometimes  present;  (b) 
ipincular  groove  present  or  absent;  (c)  epistemal 
sulcus  short  or  long:  (d)  lower  metapleural  area 

ij>i;..r.\  iHit  defined,  metapleurai  sulcus  u.sual!\ 
absent  between  upper  and  lower  metapleurai  pits. 

7.  (a)  Marginal  cell  apex  variable;  (b)  three  submaigi- 
nal cells  present;  (c)  both  recurrent  veins  usually 
received  by  seconii  siibtnarginai  cell  but  occasion- 
ally first  ending  on  I  or  second  on  III 

8.  (a)  Female  with  or  without  psammuphore;  (b)  mid- 
coxae  usually  nearly  contiguous  but  very  broadly 
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separated  in  a  tew  Penepodium;  (c)  two  apicovcn- 
tral  setae  of  hindtarsomeie  V  setiform  to  moderate- 
ly broad  and  bladelike,  separated  by  two  or  more 
sctal  widliis;  (d )  inner  margin  of  claw  with  one 
tooth  which  is  usually  mesal,  claw  rarely  simple; 
(e)  tarsi  with  plantubie  except  in  some  Podium  and 
most  Owlybkm 
9.    (a)  Petiole  consisting  of  sternum  I  only;  (b)  tcrgum 
VUI  with  cerci  in  males  except  in  some  Oi^ybion 
and  n»ny  Sceliphron;  (c)  vobelU  with  an  articulat- 
ijig  digitus. 

Systematics:  The  most  important  unifying  character- 
istics of  the  eight  genera  in  the  Sceliphronini  are  the  single, 
usually  mesal  claw  tooth,  and  the  presence  of  plantulae. 
Unfortunately,  neither  feature  is  universal,  and  consequent- 
ly the  few  exceptional  species  are  technically  ditficult  to 
isolate  from  flie  tribe  Ammophilini.  Except  for  their  oc- 
curence in  some  spcrios  of  the  anunophilin  genus /'flrap- 
sammupliila,  plantulae  are  unique  to  the  sceliphronins,  but 
they  are  absent  in  a  few  Podium  and  many  Oiafybton. 
However,  the  daw  teeth  in  these  two  genera  are  mraal, 
not  basal,  as  in  the  few  ammophflins  with  single>toothed 
claws.  Tlic  claws  of  one  or  two  pairs  of  legs  arc  simple 
in  one  Dynatus  and  many  Qtalybion,  and  all  the  claws 
are  simple  in  one  Sc^iphron  and  two  Oudyhton.  How- 
ever.  these  last  three  forms  have  plantulae.  Tl.e  claw  of 
Parapsammopliila  usually  has  two  teeth,  althougli  the 
more  basal  tooth  is  weakly  formed  or  absent  in  a  few  spe- 
cies. 

The  distortion  to  one  side  of  the  third  maxillary  palpal 
segment  occurs  only  in  the  Sceliphronini,  but  it  is  not  un- 
iversally found  in  the  tribe.  The  two  apicoventral  setae  of 
hindtarsomere  V  are  generally  narrower  and  hence  more 
widely  separated  than  in  the  Sphecini.  Wing  venation  in 
the  SceUphronini  is  quite  variable,  but  basically  both  le- 
current  veins  end  on  the  second  submarginal  oel). 

The  Sceliphronini  is  rather  heterOgencOUS  and  eventu- 
ally it  may  be  desirable  to  recognize  several  subtribes. 
StangeHIa  with  its  open  mandibtdar  socleets  is  quite  iso- 
lated from  othot  i-oiicra  ii'  tin.-  Jribt.-  This  and  other  fea- 
tures of  the  moipliuloiiy  ut  SlangcclliJ  give  tiie  taxon  the 
status  of  a  linking  form  between  the  three  tribes  of  the 
Sphecinae,  and  the  classificarinn  nf  the  subfamily  might 
be  improved  if  it  were  placed  in  a  monutypic  tribe,  tlie 
Stangeellini.  For  the  time  being,  however,  we  are  only 
proposing  placement  of  the  genus  in  a  subtribe,  the  Stan- 
geellina.  The  remaining  genera  fall  into  the  subtribe  Sceli- 
pliinninri.  Pcnepodium,  Dynaliis.  PoJium.  and  Tri^oiiop- 
sis  form  a  rather  close  l(nit  group  characterized  by  essen- 
tially shnple  mandibles  and,  witt  few  exoeptiiMis,  a  small, 

oval  patcli  of  short  pubescence  at  ttie  base  of  lergum  I. 
Each  of  the  remaining  genera.  Chlorion,  Chalybion,  and 
Sceliphron,  seem  somewhat  isolated.  Chlorion,  perhaps 
the  most  generalized  genus  in  the  tribe,  is  morphologically 
similar  to  the  Penepodium  group,  and  perhaps  a  Chlorioit' 
like  ancestor  gave  rise  to  this  assemblage  ot  fiuir  ::;enera. 
Qialybiun  is  an  enigma.  The  subgenus  Omlybion  consists 
of  forms  that  show  afilnities  with  the/lnM|pod!lium  group, 
but  the  wuh^aimHenudufyhion,  espedally  in  its  yellow 


and  black  culoi  piiiierii,  kil  al.su  in  its  gcncial  boJy  luiiii, 
seems  closer  to  Sceliphron.  Quite  likely  the  explanation 
of  the  resemblance  between  Hemichalybion  and  Sceli- 
phnm  is  convergence  of  independently  evolved  traits,  and 
Sceliphron  may  not  be  as  clraeiy  related  to  ChalyhUm  as 
has  been  thouglit  by  most  previous  workers.  The  face  of 
Sceliphron  is  not  too  far  removed  from  that  of  Slangeelb. 
Perhaps  the  former  evolved  from  an  ancestor  resembling 
the  latter.  It  must  also  be  pointed  out,  however,  that 
there  are  resemblances  between  the  faces  of  Sceliphron 
and  some  Clialybion.  We  liave  oxprossod  nui  tliouglits  on 
ttic  relationships  of  the  sceliphronin  genera  in  tlie  dendro- 
gram shown  hi  figure  16. 


FIG.  16.  Dendrogram  showing  suggested  relationships  of 
genera  in  the  tribe  Scelipluonini 

Specialization  in  this  tribe  has  gone  in  the  direction  of 
elongating  and  slenderizing  the  head,  thorax,  and  abdomen, 
and  it  is  best  exemplified  by  such  species  as  Podium  pie- 
^iosaunis,  Trigonopsis  rujiventris.  Penepfhiium  cnmplan- 
atum.  Qialybion  frontale,  and  C.  dolichothorax.  Yellow 
pigment  is  regarded  as  a  specialization  (Leclercq,  19S4a), 
and  this  color  is  found  in  Sc  eliphron,  Chalybion.  sub- 
genus Hemiclialybion,  and  Trigonopsis.  Los&  of  plantulae 
is  a  specialization  in  tfie  more  highb^  evolved  forms  of 
PiHlitim  and  most  Chalvhion.  Loss  of  the  claw  tooth 
occurs  primarily  in  Chalybion,  but  ^omc  Sceliphron  and 
Dynatus  have  simple  claws.  Apparently  a  basal  claw 
tooth  is  (he  primitive  condition.  The  claw  tooth  is  basal 
in  Stangcella,  some  Chlorion,  some  Dynatus,  and  some 
exceptional  Sceliphron.  The  claw  tooth  has  migrated  to 
a  subapical  position  in  some  of  the  more  advanced  Poditm 
and  a  few  SceJ^fhron.  Dynatta  has  evolved  peculiar  hind 
legs,  the  clulilike  femur  of  the  male  being  especially 
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Chlorion  aerarium  Chalybion  californicum 


FIG.  1 7.  Facial  portraits  of  females  in  the  tribe  Sceliphronini. 


:ial 


C   Dyiwtus  niiripes 


FIG.  18.  Wings  in  the  tribe  Sceliphronini;  av  =  anterior  vsinlet  of  submarginal  cell  II,  bv  "  bual  veinlet  of  III,  ov  =  outer 
veinlet  of  III,  pv  ■  potterior  veintet  of  II,  A3  =  third  anil  vein. 
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bizarre.  Presumably,  these  leg  tnodifications  and  Uie  un- 
usual nasifurtn  male  clypeus  have  a  function  during  copu- 
lation.  Tho  (  iffset  nLiacllomcics  of  must  mih  Penepo- 
dium,  the  nt)lclK\l  U'liialo  iiianclible  in  J'rigonopsis,  and 
the  Ion  of  the  mcbopk-ural  suture  in  some  CItalyhion 
are  other  notable  specializations  in  the  Sceliphronini. 

The  loss  of  a  foretarsal  rake  and  development  of  a 
toothless  mandible  are  obviously  related  to  the  change 
from  fossoriai  nesting  habits  to  nesting  in  pre-existing 
cavities  and  the  building  of  free  mudnests. 

Binlni^v:  Otalyhioii  and  Scclipiiron  stock  tl-eir  nests 
with  spiders,  but  all  of  the  other  genera  provision  with 
Orthoptera.  StmtgeeBa  k  one  of  tiiie  few  sphedd  genera 
to  use  Mantidae  and  walking  sticks.  Nests  are  made  be- 
fore the  search  for  prey,  except  m  those  species  of 
Oihrion  that  have  a  parasitoid-like  ethology.  Interesting- 
ly, in  Penepodium  and  Trigonopas  the  egg  is  laid  on  the 
prey  before  it  is  placed  in  the  nest.  A  similar  claim  has 
been  made  for  one  Qudybion  species.  Some  Chlorion 
do  not  construct  a  nest,  but  others  of  the  genus  as  well 
as  StangeeBa  and  some  Penepodium  are  fossoriai.  Mud- 
nesls  arc  cunstriictcd  by  Sccli/'lirii/i  .inLi  Trigont^Ub, 
The  remaining  genera  including  some  Penepodkm  nett 
in  preexisting  ewities.  The  clodng  plug  is  partially  made 
of  resin  in  some  Poiliiirn,  and  some  Chalyhioti  cover 
the  closing  plug  with  uric  acid.  The  development  of 
sociality  in  Trigonopsis  makes  it  one  of  the  most  higUy 
evolved  sphecids.  Nothing  is  known  about  the  biology 
ofDynatus. 


FIG.  19.  Tarsal  details  in  the  tribe  Sceliphroninii  A,B, 
hindtanomere  IV,  ventral,  all  setae  not  shown; 
CD,  hindtanal  claw,  lateral. 

Key  to  genera  of  Sceliphronini 

1.  Propoik'utii  witli  ll-shapeJ  Jois;il  enclosure 

ilcluicil  .It  le.ist  posterad  by  a  M.-iiMLircuIar 

sulcus  1)1  turrow   _  2 

Propodeal  dorsum  at  most  with  a  median, 
longitudinal  sulcus,  or  furrow  and/or 
posteromedian  pit   4 

2.  Both  recurrent  veins  received  by  second 

SUbmar^al  cell  (fi;:.  1 K  B);  spiracular 
groove  absent;  body  usually  with  yellow 
areas;  female  without  foretarsal 

rake   SceUphron  l&X\xi,  p.  103 

Second  recurrent  vein  received  by 


third  submarginal  cell  or  intersti- 
tial between  II  and  111  (fig.  18  A,D); 
spiracular  groove  present;  body  with- 
out yellow  but  often  metalUc  blue  or 

green;  fe-r.ali-  'Aith  a  foretarsal  rake   3 

3.  Claw  loutli  usudily  iiu-sal  (fig.  19  D); 

female  clypous  with  five  large  teeth 
(fig.  17  C),  rarely  only  two  or  four 
teeth;  antennal  sockets  contiguous 
with  frontoclypeal  suture  in  female, 
separated  by  less  than  a  socket  dia- 
meter in  male:  male  sterna  IV  and  V 

at  ntost  sparsely  setose  Chiorion  LatreiUe,  p.  88 

Claw  tooth  basaH  fig.  19  CI,  female 
clypeus  without  teeth,  margin  trape- 
zoidal (fig.  23  B);  antennal  sockets 
separated  from  frontoclypeal  suture 
by  a  socket  diameter  or  more; 
male  sterna  IV  and  V  tiensely  cov- 
ered with  velvety  pile; southern 
South  America  Stangeetla  Manke,  p.  87 

4.  Collar  with  a  posteromedian 

prominence  or  tubercle'  and 
occipital  carina  ending  close  to 
hypostomal  carina,  the  two  sep- 
arated by  much  lesB  than  Iragth 

of  oral  cavity  5 

Collar  with  median,  longitudinal 
sulcus  or  indentation* ,  or  if  merely 
convex  or  with  posteromedian  prom- 
inence then  occipital  carina  separated 
from  hypostomal  carina  by  at  least 
length  of  oral  cavity  (fig.  20  B)   6 

5.  Posterior  veinlet  of  submarginal  cell  11 

no  more  than  two-thirds  length  of 
posterior  vehdet  of  submarginal  cell 
ni  (fig.  18  P);  spines  of  hindtibia  not 
set  in  large,  shallow,  circular  depres- 
sions, hmdlcnuir  fusilorm,  ape.x 

simple  Penepodium  Menke,  p.  90 

Posterior  veinlet  of  submarginal  cell 
II  at  least  as  long  as  posterior  veinlet 
of  submarginal  cell  III  (fig.  1 8  C); 
spines  on  outer  part  of  closing  surface 
of  hindtibia  set  in  iar^e.  shallow,  circu- 
lar depressions;  female  hindfemur  of 
rather  uniform  thickness,  apex  with  small 
ventral  lobe  (fig.  21  A),  male  hindfemur 
greatly  enlarged  apically,  dnblike 
(fig.  21  B-D>  Dynanu  Lepeletier,  p.  92 

6.  Spiracular  groove  present  but  crossed  by 

ridges; propodeal  dorsum  with  median, 

longitudinal  furrow  crossed  by  many 

strong  ridges  and  usually  longitudinally 

bisected  by  a  carina;  female  mandible 

with  subapical,  slitlike  notch  on  inner 

marghi       17  B)''  1>igonopsts  Ferty,  p.  96 

'  Collar  simply  convex  in  one  FenepoUium  female  but  occipital 
and  hypostomal  caiinae  adjacent  to  one  another,  and  body  is 

black. 

"         v.  cMy  or  not  indented  in  a  few  Oialybion,  but  body 

is  metallic  blue. 

^  One  exception  known. 
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Spincular  groove  absent* ;  piopodeal 

dorsum  plain  or  with  a  simple  ineilian 
groove;  mandible  simple  or  with  sub- 
apical  tooth  on  inner  margin  (figi.  17D, 

22  A.C.I.M)  7 

7.  Third  anal  vein  of  liindwing  broadly  sep- 
ar.ited  from  wing  margin,  length  at  least 
one-thiui  ilistaiice  Irorii  wing  base  to 
jugal  excision  (fig.  18  H);epistemal  sul- 
cus long,  ending  near  anteroventral  mar- 
gin of  pleuron;  body  vsnally  metallic  blue 

or  black  and  yellow  Chalybion  Dahlbom,  p.  98 

Third  anal  vein  of  hindwing  contiguous 
with  wing  margin,  short,  extending  no 
more  than  one-fourth  distance  from  wing 
base  to  jufal  excision,  often  obscure  (fig. 
18  E);  epistemal  sulcus  short,  endiagaome* 
what  below  level  of  pronotal  lobe;  bead 
and  tlioiax  black,  legs  often  partly 
red  Fodium  Fabhcius,  p.  94 

Subtribc  Stangccllina 

Diagnosis:  Hypostonia  not  extending  to  back  of  clypeus, 
mandible  sodcet  open  to  oral  fossa  (fig.  20  A). 

Discussinn:  The  mandible  form,  basal  placement  of 
the  claw  tooth,  presence  of  a  spiraciilai  groove,  and  the 
gmeral  body  form  of  Stangeella.  the  only  genus  of  the 
subtribe,  are  highly  .suggestive  of  the  tribe  Sphecini,  but 
the  presence  of  plantulae  and  the  single  claw  tooUi  ally 
the  genus  with  tfie  Sceliphronini. 

Gtnus  Stanfedla  Menkt 

Gataic  description:  Inner  orbits  straight  for  most  of  their 
length,  converging  below  (fig.  23  B);  vertex  flat,  nut  ele- 
vated above  eyes;  postocidar  area  not  elongate:  hix  and 

vertex  with  long,  dark,  erect  hair;  frontal  line  impressed 
but  weakly  so  above;  flagellornere  I  longer  than  II;  flagcl- 
loiiieies  II-Vl  with  placoids  in  male;  sockets  separated 
from  frontoclypeal  suture  by  about  a  socket  diameter  in 
female,  slightly  more  than  a  socket  diameter  in  male;  face 
slightly  depressed  around  tentorial  pit  in  female;  clypeus 
length  about  two-thirds  width,  disk  convex,  free  mar^ 
projecting,  trapezoidal,  apex  weakly  emarginate  (fig. 
23  B);  free  margin  of  labrum  shallowly.  angularly  emar* 
ginate,  surface  convex  basally;  female  mandible  long, 
strong  arcuate,  apex  sharp,  inner  marghi  witK  two  mesal 
teeth  (fig.  23  B),  male  mandible  shorter,  straight  until 
near  apex,  inner  margin  with  one  subapicai  tooth;  mouth- 
parts  moderately  long,  third  maxillary  palpal  segment 
symmetrical;  hypostomal  carina  ending  near  mandible 
socket;  occipital  carina  incomplete  below,  endmg  just 
before  reaching  hypostomal  carina;  collar  short,  dorso- 
medially  indented;  scutellum  strongly  convex; propode- 
um  moderately  long,  with  l^shaped  dorsal  enclosure  de- 
fined by  sulcus,  surface  convex,  finely,  densely  rugulose; 
propodcal  side  with  spiracuiar  groove;  epistemal  sulcus 
long,  ending  at  anteroventral  margin  of  pleuron,  scrobsl 
sulcus  weak  or  absent;  lower  metapleural  area  usually 
defined  by  a  weak,  arcuate  sulcus;  marginal  ceil  rounded 

'  One  Podium      a  <^piracular  groove,  but  the  propodeal  dor- 
sum has  only  a  simple,  .sJiallow,  median  groovo. 


apically,  submarginal  cell  II  higher  than  wide,  its  basal 

veinlet  longer  than  anterior  veinlct  (fig.  18  A),  outer 
vcinlct  of  submarginal  cell  111  ending  near  middle  of  mar- 
ginal cell;  first  recurrent  vein  received  by  submarginal 
cell  II.  wcond  recurrent  vein  interstitial  between  II  and 
111  or  rarely  received  by  11  or  HI;  third  anal  vein  of  hind- 
wing  well  separated  from  wing  margin,  long  (fig.  ISA); 
midcoxae  nearly  contiguous,  separated  by  less  than 
petiole  width;  tibiae  spinose;  female  foreleg  with  rake 
composed  of  long,  bladelike  spines;  tarsi  with  very  small, 
inconspicuous  plantulae  (fig.  19  B);  apicoventral,  termi- 
nal, bladelike  setae  of  hindtarsomere  V  moderately 
broad,  separated  by  three  or  more  setal  widths,  claw 
tooth  ba&al  (ftg.  19  C);  petiole  slightly  longer  than  hind- 
coxa,  about  equal  to  length  of  Mndba^tirsus;  male 

sterna  IV-VI  with  velvety  pile;  male  sternum  VIII  tri- 
angular, apex  narrowly  rounded;  head  of  digitus  angular, 
penis  vahe  head  with  teedi  on  ventral  margin  of  basal  lobe. 

Ccngraphic  range:  This  monotyplc  gemiS  IS  Confined 
to  southern  South  America. 

Ifystenuties:  Except  for  appressed  silver  hair  on  the 
face  and  a  blue-black  gastcr,  Stangeella  cyaniventris  is  a 
totally  black  wasp.  The  intumate  wings  usually  have  a 
greenish  or  blttiah  luster.  This  wasp  ranges  In  length  from 
14  to  25  mm. 

The  basal  claw  tooth,  clypeal  shape,  wide  separation 
of  the  antennal  sockets  and  frontoclypeal  suture,  and 
open  mandibular  sockets  are  the  most  diagnostic  fea- 
tures ofStangeeBa:  althou^  the  foretarsal  rake,  wing 

venntiini,  and  spiracuiar  groove  ate  also  distinctive. The 
genus  is  unlike  ail  other  sceliphronin  genera,  but  there  is 
a  vague  resemblance  to  Scei^ron  in  the  face  and  in  some 
thoracic  details  such  as  the  presence  of  a  dorsal  enclosure. 
The  open  mandibular  socket  is  a  primitive  feature,  and  in 
view  of  the  restricted  range  of  this  monolypic  genus  It  is 
probably  safe  to  assume  that  Staiti^fclla  is  :i  relic 

Willink  (1951 )  gave  the  most  detailed  descnptiun  of 
cyantvenais  (as  a  member  of  the  genus  Chlorion),  but 
the  papers  of  Menke  (1962a)  and  Bohart  and  Menke 
(1963)  contain  figures  and  other  data. 

Biology:  Janvier  { 1 926,  1 928)  observed  StmgeeUa  in 
Chile.  The  colonial  nesu  which  are  dug  before  prey 
search,  consist  of  from  4  to  6  oelts  and  are  10  to  IS  cm 
deep.  The  burrow  is  closed  by  the  wasp  before  she  be- 
gins her  search  for  prey.  A  large  pebble  is  used  to  stop- 
per the  opening,  and  then  fine  particles  are  scraped  over 
the  opor  i!!:  tfi  conceal  it.  Prey  consist  primarily  of  Man- 
tidac,  cspcLialiy  Coptopteryx  crenaticoUis  (Blanciiard) 
and  occasionally  Coptopteryx  gayi  (Blanchard),  but  Jan- 
vier noted  a  single  instance  where  a  Stangeella  female 
brought  in  a  walking  stick  of  the  genus  Bacteria.  Prey 
are  flown  tu  the  nest  site,  the  wasp  grasping  the  mantid's 
prothorax  with  her  mandibles.  Paralysis  is  nearly  con- 
plete.  The  egg  is  laid  at  the  base  of  one  of  the  forelegs  of 
the  first  mantid  provisioned.  Accordinc  to  Janvier  five  to 
eiglht  nymphal  and  adult  mantids  arc  placed  in  a  cell. 
The  cocoon  exterior  was  described  as  white  by  Janvier. 

Checklist  of  Stangeella 
^|wnnwi/m(Cu^rin-Meneville),  1831  (pi.  8)  (/Vftipoettf); 
Chile,  Argentina,  Uruguay,  s.  Brazil 
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FIG.  20.  Head  details  in  the  tribe  Sceliphronini,  ventral;  A 
shows  open  mandibular  socket;  B  shows  closed 
mandibular  sockets;  hyp  =  hypostoma,  pph  = 
paramandlbnlar  process  of  hypostoma. 

Subtribe  Scettphronina 

Diagnosis:  Hypostoma  wiili  paramandibular  process  that 
extends  to  back  side  of  dypeus  closing  mandible  socket 

Cfig.  20  B). 

Genus  Chlorion  LatieHle 

Genaie  description:  Lower  half  of  inner  orbits  straight, 
OlbitS ptrallol  or  converging  abiive  in  female  (tig.  17r), 
p«nllel  or  converging  below  in  male;  vertex  usually  ele- 
vated much  a1>ove  eyes  especially  in  femde;  postocular 

area  of 'ic:*  1  ^liort  (holiarri)  to  long  ffemales  of  regale. 
hemipras!nu!is\:  face  often  so  broad  in  female  that  head 
is  plainly  broader  than  high;  frons  essentially  glabrous  to 
rather  densely  setose;  frons  in  males  often  with  a  median, 
elevated,  platelike  area  at  upper  margin  of  antennal  sock- 
ets; male  nagellonieres  I  or  II  ihroiigli  VII  (o  X  with 
special  piacoidlike  areas;  sockets  contiguous  with  fron- 
todypeal  suture  in  female,  separated  from  suture  by  less 

lliMn  a  sockel  dianick-r  in  inalc:  face  often  sunken  at 
teiitoiial  pits  especially  in  leriiale;  clypcus  short  in  fe- 
male, two  to  seven  times  as  wide  as  high,  disk  moderately 
conveXt  somewhat  ridge-like,  free  margin  projecting, 
straight,  or  concave  mesally  and  typically  with  five 
large  teeth  (exceptions;  aplenJiJiDti,  maxiUosum)  lateral 
to  and  between  which  may  be  a  number  of  much  smaller 
teeth  (f!g.  I  ICy,  male  dypeus  about  twice  as  wide  as 
high,  disk  rnmlerately  to  strongly  convex,  free  margin 
with  a  weakly  to  strongly  projecting  median  lobe  which 
typically  bears  three  teeth  or  lobes,  center  or  lateral  teeth 
or  both  sometimes  absent  or  weak  {mirandwn,  maxillo- 
Sum.  viridicoeruleum)  margin  sitnply  arcuate  and  sinuate 
mesally  in  lobatum,  free  margin  of  labrum  sttra^t  or 
concave;  female  mandible  long  and  slender,  apex  acumi- 
nate, initer  margin  with  a  large  mesa!  tooth  (subapical  in 
maxillosum)  and  oftor,  ;i  second,  srnallet  lnotfi;  male 
mandible  of  normal  length,  inner  margin  with  single, 
large,  mesal,  or  subapical  tooth;  moufliparts  short  except 
in  maxillDsii'n  wliich  has  elongate  palea.  third  maxiiiaiy 
palpal  segment  tlattencd  and  expanded  on  one  side 


(ov  :  p-  in  lobatum,  maxillosum,  and  several  Neotropical 
spcuis),  hypostomal  carina  ending  at  or  near  mandibular 
socket  except  in  females  of  cyaueum  and  bofiarti  where 
it  is  evanescent  about  half  distance  to  socket;  occipital 
carina  comfdete,  contiguous  with  apex  of  hypostomal 
carina  or  meeting  latter  before  its  apex;  collar  high,  short 
to  moderately  long,  dorsomedially  indented  except  in 
some  New  World  forms;  notauli  occasional^  pr^nt  but 
short;  sciitflluii'  flat  or  convex,  propodenni  lonp,.  with  U- 
shaped  do^.^al  enclosure  which  is  usually  finely  to  coarse- 
ly, transversely  ridged;  propodcal  side  with  spiracular 
groove  (weak  in  boltarti);  episternal  sulcus  long,  reaching 
anteroventral  margin  of  pleuron,  scrobal  sulcus  usually 
present  but  often  weakly  impressed;  metapleural  sulcus 
at  most  wealdy  indicated  between  upper  and  lower  meta- 
pleural pits  so  that  lower  metapleural  area  not  clearly  de- 
fined; marginal  cell  apex  narrowl>-  roiii:ded  to  truncate, 
submarginal  cell  11  narrowed  towards  anterior  margin  of 
wing,  its  basal  veinlet  longer  than  anterior  veinlet,  outer 

vcinlet  of  submarginal  cell  III  ending  at  or  slightly  be- 
yond middle  of  inargiiiai  cell,  fust  recurrent  vein  re- 
ceived by  submarginal  II.  second  recurrent  received  by 
submarginal  111  (fig.  180);  third  anal  vein  of  hindvring 
well  separated  from  wing  margin  (fig.  18D);  midcoxae 
separated  by  a  distance  about  equal  to  petiole  width; 
hindfemur  fusiform,  thickest  near  base,  apex  simple; 
tibiae  variably  spinose;  female  foretarsus  with  rake  com- 
posed of  long  spines  which  ;jre  sometimes  bladelike; 
apicoventral  terminal,  bladelike  setae  of  liindtarsomere 
V  slender  to  moderately  broad,  separated  by  two  or 
more  times  a  setal  width;  claw  tooth  mesal  or  subbasal 
(fig.  19D);  petiole  usuallv  about  as  long  as  hindcoxa,  but 
up  to  two  times  as  long  as  coxa  in  some  males,  petiole 
usually  much  less  than  length  of  hindbasitarsus  but 
nearly  equal  in  some  males;  sterna  without  special  areas 
or  vestmire  except  apices  of  VII-V'III  ii'.  irmlo  '>rie;i  !iif- 
ted;  Sternum  VllI  triangular,  apex  rounded  or  narrowly 
truncate;  head  of  di^tus  rounded,  ventral  margin  of 
penis  valve  head  with  a  row  of  teeth. 

Geugrapliic  range:  The  18  species     Chlorion  are 
scattered  over  the  globe,  but  the  genus  is  not  represented 
in  Australia  or  Europe.  This  pattern  suggests  an  old, 
declining  taxon.  Chlorion  is  wide  ranging  In  the  New 

World,  being  found  from  Canada  to  Argentina.  In  the 
Old  World  most  species  occur  from  northeastern  Africa 
to  southwest  Asia.  The  Ethiopian  Region  is  penetrated 

deeply  by  only  one  species,  maxill'>''ii"i.  which  occurs 
over  most  of  Africa.  The  only  islands  inhabited  by 
Chlorion  are  Sri  Lanka,  Sumatra,  and  Java. 

Systematics:  CMorion  range  in  length  from  16  to  37 
mm.  A  third  of  the  species  are  wholly  metallic  green  or 
blue  at  least  in  one  sex.  and  these  are  among  the  most 
handsome  sphedds.  The  thorax  is  metallic  green  or  blue 
in  all  New  World  species,  but  the  legs  and  gaster  of  some 
South  American  forms  are  partly  or  all  red.  Except  for 
tlic  metallic  green  or  blue  lobatum,  all  Old  World  species 
are  black  or  black  and  red  insects,  although  the  gaster 
often  has  a  metallic  tinge.  C.  splcnJidum  has  a  red  head, 
thorax,  and  legs.  The  wings  in  Chlorion  vary  from  clear 


^opy lighted  material 
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to  yellow  to  darldy  violaceous.  The  sexes  are  sometimes 

difTerently  colored  as  in  viridicoemleum.  and  some  Spe- 
cies such  as  hermpynhum  and  maxiUosum  are 
polychromatic. 

Cliloriori  is  easily  distinguished  from  other  sccliph- 
ronins,  cxccpl  SlangeeUa  and  a  few  Tngoiiopsis,  by  the 
hct  that  submarginal  cell  II  receives  only  the  first  re- 
current vein.  Subsidiary  characters  are  the  well  developed 
female  foretarsal  rake  and  the  spiracular  groove.  Stan- 
geella  siiares  these  fcaiuics,  imt  recurrcnl  vein  II  is  either 
interstitial  between  submarginals  II  and  111,  or  it  is  re- 
ceived by  III.  Unlike  Sfamgefffllsr.  the  antennal  sockets 
touch  the  frontoclypeal  suture  in  female  Chlorinn.  and 
Oilorion  males  lack  the  velvety  pubescence  on  sterna  IV- 
VI  of  Sumgedia  males.  The  two  genera  are  really  not 
similar.  For  exu'iiplc.  the  head  and  tluuiicie  structure  IS 
quite  differeiu,  and  liic  open  mandibular  socket  of 
SlangeeUa  indicates  that  there  is  no  close  relationship. 
Digonopsis  is  not  likely  to  be  confused  with  Chiorion, 
but  the  presence  of  an  intercoxa!  carina  in  the  former  is 
distinguishing. 

Oilorion  is  a  relatively  homogeneous  taxon,  the  most 
discordant  element  being  maxiUosum  which  has  unusu- 
ally lone  mouthparts  and  female  mandibles,  as  well  as 
rather  short,  line,  and  unil'onn  pectination  of  tlie  inner 
hindtibial  spur.  Also,  the  long  marginal  setae  of  the  dy> 
pens  arc  spread  across  tlic  middle  section  of  the  clypeuS 
in  tlie  female  rather  than  divided  into  two  distinct 
groups  as  in  other  species.  Beaumont  (1962)  placed 
maxillnsttm  in  a  species  group  by  itself.  Tliis  species  is 
also  notable  for  its  color  forms  which  have  contributed 
to  the  many  names  in  synonymy.  Over  a  half  dozen  sub- 
species have  been  recognized  (keyed  in  Arnold,  1928, 
and  BeiUuid,  1956)  at  various  thnes  in  the  past,  but  as 
Ledercq  (1955c)  has  pointed  out,  many  of  them  are  not 
gieogiaphicaUy  isolated.  We  have  retained  only  two  sub- 
specific  forms  here,  onr  separation  being  based  primarily 
on  the  color  of  the  wings  (ycllowvs.  black),  since  all 
other  criteria  seem  unstable.  Valdqrron-Fabre  (195S) 
has  found  both  of  these  wing  color  types  in  Tunisia.  This 
suggests  that  either  the  two  forms  represent  two  species, 
or  that  these  color  differences  have  no  real  subspecific 
significance. 

Most  species  of  the  genus  can  now  be  identified 
through  the  use  of  the  modern  keys  of  Beaumont  ( 1962) 
for  the  western  Palearctic  forms,  Menke  (1961 )  for  the 
Neaictic  forms,  and  Menke  and  Willink  (1964)  for  the 
Neotropical  forms.  Kohl  (1890)  can  be  used  for  identi- 
fication of  the  Oriental  and  east  Asian  species. 

Biology:  Data  is  available  for  only  three  species  of 
CMorion:  maxiUosum  (Valdeyron-Fabre,  I9SS.  as  xan* 
thoeerus),hbatum (Lefjoy,  1904:  Be  idnell  1)06 
Hingston,  1925-1926;  Iwata.  19643),  and  aeranum 
(Peckham  and  Pcckham.  189.S,  1^00,  2l%  coeruleum: 
Krombein,  1953,  1958c,  19595).  Gryllidac  arc  the  prey 
of  all  three  wasps,  althougli  Hungerford  and  Williams 
(1912)  observed  an  ocraritim  lemale  cauyiui'  ,i  Ccutlio- 
philus  species  (Gryllacrididac).  An  interesting  transition 
horn  paraxitoid-Uke  to  predatory  behavior  is  dispUyed 


by  these  three  species. 

Chlorinn  niaxillosmji  dii^s  clown  to  the  burrcnv  of  its 
host,  Brachytrupes  megaccp/ialus  (Lefebvre),  stings  the 
gryilid  either  in  the  latter*s  burrow  or  on  die  soil  surface 
should  the  cricket  leave  its  burrow  in  an  effort  to  escape. 
Tlic  wasp  lays  an  egg  near  the  first  abdominal  spiiacle. 
then  flies  off.  Paralysis  is  temporary,  and  the  cricket 
revives  in  a  few  minutes.  If  outside  its  burrow,  the  cricket 
digs  another.  The  wasp  larva  eventually  kills  its  host  and 
pupates  in  the  cricket's  burrow. 

CMnion  lobatum  behaves  similarly  to  maxUlosuin  up 
to  the  point  of  egg  deposition.  After  chasing  its  host, 
Brachytnipes  achatimts  from  the  burrow,  the 

wasp  stings  tlie  cricket,  and  then  drags  it  back  into  its 
burrow  holding  the  giytlid*s  antennae  with  her  mandibles. 
TIic  wasp  tlien  lays  an  egg  behind  one  of  the  foreco.xae 
of  the  host  and  closes  the  nest  with  soil.  As  in  maxU- 
losuin, paralysis  is  temporary .  Iwata  noted  that  occasion- 
ally a  lobatum  female  oviposits  while  its  prey  is  still  on 
the  soil  surface  and  then  flies  off  leaving  the  cricket  to 
revive  and  dig  back  into  the  soil. 

Reports  on  Oilorion  aerarium  are  rather  fragmentary 
but  nevertheless  sufficient  to  indicate  that  this  species 
has  a  more  avlvanced  type  of  nesting  procedure.  Nests 
are  apparently  excavated  prior  to  searcliing  for  prey. 
GryHus  rubens  Scudder    Acheta  as^ffis  in  Krom- 
bein). (7.  sH'tin^yhanicm  (Burmeister).  and  Aniiro!;n-Uus 
muticus  (De  Geer)  seem  to  be  common  hosts.  They  are 
flown  or  carried  on  the  ground  to  the  nest.  Up  to  seven 
crickets  arc  placed  in  a  cell,  and  temporary  closures  are 
made  between  forages  for  prey.  The  accounts  of  the 
Peckhams  suggest  that  multicellular  nests  arc  construc- 
ted. The  egg  is  laid  "on  the  right  side  of  the  body" 
acoonling  to     Pedduom  who  alio  indicate  that  prey 
paralysis  is  weak. 

Cheddlat  of  Chbmon 

aerarium  Patton.  I879;U.S.:  transcontinental;  n. 

Mexico 

nearcticum  Kohl,  1 890  (.^/?/ii'.v ) 
Ao/iar/i  Menke,  1961;  Mexico:  Baja  California 
consanguineum  (Kohl),  1898  {Sphex)','l  Ethiopia 
cyaneum  Dahlbtun,  1843;  U.S.:  Arizona,  Texas;  n. 
Mexico 

oceultum  Kohl,  1890  (Sphex) 
funereiim  Gribodo,  1 879; SomaUa  to  Oiad,  Algeria  and 
Egypt;  Aden;  Iraq 
axbnbm  Kohl,  188S  (Sphex),  nec  Lepeletier,  184S 

kohli  Fd.  Andre.  I8S8  (Sphex) 
hemtprawnim  (Sichei).  1863  (Sphex);  Argentina, 
Uruguay 

bicolor  Siussate,  1869 

pretiosum  Taschenberg,  1869 
tem;p>'rr/mm  (Sichei),  1863  (.<>p/f<^);  Brazil,  Atgentina 

meudliam  Taschenberg,  1869 

paUidipemm  Tatchenbeig,  1 869 

iu>})iUtarum  Tasdienberg.  1 869 

principale  Strand,  I9i0  (JSphex) 

exlmtum  Strand,  1910CSpltex),  nec  Lepeletier,  1845 
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kpidum  Strand.  I')  10  [Sphcx] 
liirtum  (Kohl),  1885  {Sp/iex),  Ethiopia  to  Egypt; 

Arabia;  Israel 
lobatum  (Fabricius),  1 775  (.S/'/i^x);  Oriental  Region 

viriUis  Barbut.  1781  (Sphcx) 
Iferum  Druiy,  1782  (Spltex) 
chrysis  Clirist,  1791  {Sphex) 
'!  smaragdimtm  Christ,  1791  (Sphex) 
azurcum  Lepeletier  &  Seville.  1828,  lectotype  9, 
"Patrie  inccmnue"  (Mus.  Turin),  present  designation 
by  Menlce 

ezuzium  Blanchard,  1840,  lapsus 
ssp.  mgosum  F.  Smith,  1856;  Sumatra,  Java 

magmficiim  F.  Morawitz.  lS87;sw.  USSR:  Tuilcroen 

S.S.R.;  Iran;  Aighaniiitan;  Pakistan 
maxillosum  (Polret),  1787  (April)  (S/iftear);  Palearctic 

Africa 

apkale  Gu^rin-M6neville,  1849  (Pronaeus) 
fl(^es  Gu^rin-Meneville,  184')  (Pronaeus) 
lUgr^tes  Gu^-M^nevilie,  1849  {Promeus) 
ssp.  d/js/um  (Fabricius),  1787^  C^pAex);  Etiiiopian 
Region.  Tunisia 
xantfioceros  llliger,  18U1  {Sphex) 
mandibulan  Fabricius,  1804 
maxUlare  Palisot  dc  Bcauvois.  1805  (Pepsb) 
varipenne  Reiche  and  Fairmaire,  1850 
imtabile  F.  Smith.  1856  {Pronaeus} 
affine  F.  Smith.  1856  (Pronaeus) 

Gerstaecker.  1857 
mhcyaneum  Gerslaecker,  1857 
zomium  Saussure,  1867 
unnrofor  Saussure,  1867 
?  ciwit'scens  Radoszkowski.  1881  (Sphex) 
cotumbbmum  Grihodo.  1883,  lectutype  9,  "Caracas, 
Columb."  (Mus.  (jenoa),  present  designation  by 
Meiike 

nmaaiatm  Cameron,  1 90S  (Sphex  ) 
lenUbrii  Cameron,  1910  (Sphex ) 
kigonseranum  Strand,  1916  (Sphex) 
mightrtinicum  (CioTdani  Soika),  1941  (Sphex);  Somalia, 
Ftluopia 

minuuium  (Kohl),  1890  (Spliex);  Columbia,  Peru 
ivgak  F.  Smith,  1873;  sw.  USSR:  Turlcmen  S^.R.; 
Iran,  Afghanistan.  Pakistan 
superbum  Radoszkowski,  1887 
semenowi  F.  Morawitz,  1890;  Sw.  USSR,  Iran 
ssp.  occiJenrafe  (Beaumont),  1962  (S^ptor);  Egypt, 
Saudi  Arahia.  Israel 
hkolor  Walkoi ,  1 S7 1 ,  nec  Saussure,  1869 
splenUulum  Fabricius,  1804;  India 

campfreWi  W.Saunders,  1841  (Aonoeus) 
pukhrum  Lepeletier.  1845  (Sphex) 
melanosoma  P.  Smith,  1856 
/or^Ai  Saussure,  1891 
strandi  Wdlink.  1951 ;  s.  S.  America 

*  The  piefaes  to  FabridHt'  watk  was  dated  Fabmiy  17B7,  and 
therefore  his  book  must  ham  appealed  after  Poiiet's  paper. 


rihiaU-  Stniiul.  ]''>\0  (Sp/wx),  nec  Fahticius,  1781 
viridkoeruleum  Lepeletier  &  Serville,  1828;  Panama  to 
Argentina 

Penepodium  Menke,  new  genus 

Generk  description:  inner  orbits  arcuately  bowed  out- 
ward, sU[^tly  converging  above  in  goryamm  group  and 

fem.iles  aniireipenne  group,  <;Iip,fitly  ciMiverping  below 
in  Joenijurme  group  and  males  of  hileipenne  group;  ver- 
tex  much  elevated  above  eyes;  postocular  area  elongate, 
genae  comprising  up  to  one-half  head  length;  clypcal 
disk  and  frons  with  long,  erect,  usually  pale  setae, 
similar  vestiture  often  present  on  vertex;  frons  usually 
elevated  at  upper  level  of  sockets,  often  dropping  abrupt- 
ly between  sockets  to  clypeal  margin;  scape  shorter  Aan 
flagcllomerc  I.  which  is  longer  than  II  except  ah<nit 
equal  in  males  oi  Utteipenne  group;  middle  tlagcllunicrcs 
of  male  offiwt  from  one  another  and  usually  bearing  elon- 
gate, triangular  placoids  (fig.  22  H),  except  flagcUum 
filiforiii  and  vviihuut  pkicuids  in  Joenijurme  group;  soc- 
kets contiguous  with  oi  narrowly  separated  from  fronto- 
clypeal  suture;  face  usually  not  sunken  at  tentorial  pits 
in  male,  but  moderately  depressed  in  female;  clypeus 
short,  two  to  nearly  three  times  as  wide  as  high,  disk 
weakly  to  moderately  convex  in  female,  moderately  to 
strongly  convex  in  male,  free  margin  with  two  sharp 
teeth  separated  hy  a  semicircular  or  I'-sIuiped  einargina* 
tion  (flg.  22D),  except  females  of  goryanum  group  that 
have  four  teetii  in  two  groups  (fig.  22E);  mandible 
simple,  arcuate,  apex  usually  acuminate;  niouthparts 
short  to  moderately  long,  last  two  ur  ihicc  palpal  seg- 
ments usiiiili'.  \hort,  third  maxillary  palpal  segment  simi- 
lar to  I  and  II.  symmetrical,  maxillary  V  sometimes 
broader  than  long;  liypostomal  carina  ending  near  man- 
dible socket  except  enJiiiii  about  half  distance  to  socket 
in  most  females  of  luteipenne  and  goryanum  groups; 
occipital  carina  ending  just  short  of  juncture  with  apex 
of  hypostomal  carina;  pronotal  length  equal  to  or  shorter 
than  width,  collar  about  as  long  as  broad  in  Joenijorme 
group,  length  equal  to  half  to  two-thirds  width  in  other 
groups,  surface  sloping  up  to  a  polished,  bare,  postero- 
median prominence  or  tubercle  except  merely  convex  in 
female  of  complauatum,  scutelium  flat;  propodeum  rath- 
er long,  without  dorsal  enclosure  but  usually  with  a 
broad,  shallow,  median  longitudinal  furrow  which  may 
cDiH.iin  a  weak  carina,  pnsterinr  face  punctate  or  uigoso- 
punctate;  spiracular  groove  present  in  some  Joenijorme 
group  species,  but  absent  or  weak  in  other  groups;  epis- 
tcrnal  sulcus  ending  a  little  beyond  scrobal  sulcus  or 
extending  nearly  to  anterovetitral  margin  of  pleuiun; 
arcuate  in tercoxal  sulcus  and  ridge  present  (w  eak  ui  some 
males  of  foeniforme  group);  marginal  cell  rounded  or 
narrowly  truncate  apically,  stigma  usually  short,  less  than 
half  length  of  marginal  cell,  shape  of  submarginal  cell  II 
variable,  length  of  posterior  veinlet  of  II  at  most  two- 
thirds  length  of  posterior  veinlet  of  III,  outer  vehitet  of 
111  iKit  parallel  with  basal  veinlet  of  cell  and  ending  at 
outer  one-fourth  of  marginal  cell;  both  recurrent  veins 
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usudly  received  by  submargiiu]  cell  11  but  occasionally 

fint  mm\  inMtiil  or  mM  by  M  shMdi} 

cell,  sccDiul  i  cciii  rcnt  usually  ciuling  at  middle  of  sub- 
marginal  cell  1!  (tig.  I8h);  third  anal  vein  i)t  hindvving 
separated  from  wing  margin,  long,  extending  at  least  one- 
third  the  distance  to  jiigal  excision  (fig.  I8F):  mideoxae 
separated  by  one  to  lout  petiole  widths,  but  usually 
about  twice  t)ie  petiole  width,  hindcoxa  normal;  hind- 
femur  fusiform,  thickest  near  base,  apex  simple;  tibiae 
nearly  spjiieless  or  with  scalicted  btoui  spines  near 
dosing  face;  female  foreleg  without  a  rake,  setae  at  apex 
of  tarsomeres  lender,  sharp;  apicoveotrai,  terminid, 
bladelike  setae  of  hind  tarsomere  V  slender,  nearly  seti- 
form,  separated  hy  about  lOsetal  widths;  petiole  1.2- 
2.2  times  length  of  hindcoxa,  and  about  as  long  as  hind- 
basitarsus;  base  of  tergum  I  with  an  oval  mat  of  short 
hairs  e.xccpt  in  mos\.  foenifome  group  species  and  weak 
in  some  males  of  other  groups;  sterna  IIM  V  in  female 
with  velvety  micropubesoenoe  except  iafoentfome 
group,  sterna  III  VI  in  mule  usually  With  Similar  vesti- 
ture;  male  sternum  VII  emarglnate  apically,  VIII  tri- 
angular, apex  broadly  to  narrowly  truncate  or  rounded; 
head  of  digitus  angular,  penis  valve  head  with  teeth  along 
ventral  margin  and  ot'tcn  with  a  busoventral  lobe. 

Type  of  genus:  Pepsis  lutetpennis  Fabricius.  1804. 

Etymology:  Pene  (L.  =  almostj  *  Podium.  Gender 
neuter. 

Geographic  range:  Central  Mexico  to  Argentina. 
Twenty-two  species  are  currently  recognized.  An  unsuc- 
cessful attempt  was  made  to  establish  P.  haematogast- 

rum  in  Hawaii  (Williams,  1928a). 

Systematics:  These  are  moderate  to  large  wasps  (16- 
39  mm).  In  a  few  species  the  abdomen  is  partly  or  all 

red.  but  the  body  except  for  the  apponda'jos  is  hlack  in 
the  vast  majority.  The  legs  are  usually  hiack  but  rarely 
may  be  partly  or  totally  red.  Wings  may  be  clear  with 
spots  at  the  second  submarginal  cell  and  at  the  apex,  or 
they  may  be  amber  or  infuscate.  In  at  least  two  species 
the  propodeum  is  covered  with  dense,  appressed.  gold 
hair,  but  generally  the  body  vestitute  consists  mainly  of 
erect  hair. 

The  essential  difference  between  PcHcpiiJiuin  and 
Podium  is  found  in  the  hindwing.  The  third  anal  vein  in 
Paiepodium  is  long  and  well  separated  from  the  poster- 
ior margin  of  tfie  wing  (fig.  1 8  F).  In  Podium  the  third 
anal  vein  is  short,  often  indistinct,  and  essentially  con- 
tiguous with  the  wing  margin  (fig.  18  E).  The  collar  is 
peaked  in  all  but  one  Penepodlum.  whereas  in  Podium  it 
is  longitudinally  impressed  or  at  least  flattened  on  the 
d'.sk.  Only  line  Podiiini.  ai;i!f.  is  known  with  a  postero- 
median prominence,  but  other  generic  characters  sepa- 
rate it  from  Penepodium.  An  intercoxal  sulcus  is  present 
in  all  Penepoiliiin!  but  rarely  is  evident  in  Podium.  The 
second  lecuiient  vein  usually  ends  at  the  middle  of 
submarginal  cell  II  in  Penepodium,  but  in  Podium  it 
usually  ends  beyond  the  middle.  \n  Penepodium  the  third 
maxillary  palpal  segment  is  similar  to  the  first  two.  but 
in  Podium  the  third  is  usually  expanded  itn  one  side.  The 
two  or  four  toothed  clypeus  of  female  Penepodium  con- 


trasts with  the  five  or  more  hrge  teeth  and  many  smaller 
teeth  of  the  female  clypeus  mPodkmt.  The  offset  flagel- 

nam  •■  Mit  ••ttnn*  kJ^    g 

lomcrcs  fo'ind  in  most  male  AfMpcxf/uin  ii  a  condition 

not  found  in  rudiuttt 

Differences  between /^nepoc/ium  iniADynatus  are 
discussed  under  the  systematics  of  the  latter  genus  .M- 
thougli  Trigonopsis  does  not  really  resemble  Pcnepoditan 
because  of  its  more  elongate,  slender  form,  especially 
the  long  head  and  piothotax,  t!ic  hiisic  ainVrrnci's  sdiMild 
be  mentioned.  The  long  second  ana!  \ein  ol  the  hmdwing 
(reaching  at  least  one-third  the  distance  to  the  jugal  ex- 
cision and  usually  halfway)  of /'t'Hc/;ot//M/rt  contrasts 
sharply  with  the  tapering,  short  (at  best  one-fourth  the 
distance  to  the  excision)  vein  of  Trigonopsis.  In  Penefxt- 
dium  the  occipital  carina  ends  close  to  the  hypostomal 
carina,  but  there  is  a  broad  gap  between  the  two  in  TYigo- 
nop^is.  Other  differences  between  the  two  genera  are 
found  in  the  female  mandible,  female  clypeus,  stigma, 
venation,  and  with  few  exceptions  in  the  male  antenna. 

Kohl's  ( I'^02)  paper  on  Podium  .v.  /.  still  provides  the 
only  keys  for  the  identification  o( Penepodium  species, 
and  additional  forms  have  been  described  since  his  work 
appeared.  Some  are  known  from  one  sex  and  a  few  of 
the  "species"  currently  recognized  may  prove  to  be  only 
geographic  color  forms.  The  species  of  Penepodium.  of 
which  we  have  seen  examples  of  nearly  all,  conveniently 
fall  into  three  species  groups  based  on  details  of  the  col- 
lar length,  lemalc  clypeus.  and  male  antenna.  The  iutei- 
penne  (code  letter  L  in  accompanying  checklist;  =flavi' 
penne  group  of  Kohl)  and  the  goryanum  (code  letter  G) 
groups  are  closely  allied,  differing  only  in  female  clypeal 
details  and  other  head  features.  Ihe  foeni/'orme  group 
(F)  is  a  small,  discordant  element  in  the  genus.  Its  species 

share  a  tendency  toward* sicnderness  and  lioisi (ventral 
naitening  of  the  body.  J*,  eomplanalum,  of  which  we 
have  seen  the  unique  female  type  (Mus.  Oxford),  is  ex- 
tremely flattened,  and  as  a  consequence,  the  coxae, 
especially  the  middle  pair,  are  widely  separated.  The  tlat- 
tciiiiig  in  this  species  is  liiglily  reminiscent  of  the  stri>iigly 
flattened  Australian  Tachysphex.  The  collar  otcomplam- 
ttm  is  merely  broadly  convex,  and  there  is  no  trace  of  a 
posteromedian  prominence. 

Biology:  Williams  (1928a)  provided  fairly  detailed  ac- 
counts of  two  species,  and  Richards  (1937)  added  some 
fragmentary  notes,  .\ccording  to  Williams,  luicipcnne 
(as  flavipenne )  and  Imematogaslrum  nest  in  well  drained, 
bare  ground  or,  as  in  one  haematogastnim  site,  a  termite 
mound.  Several  wasps  may  nest  in  the  same  area.  Excava- 
tion of  the  short  burrow  (up  to  5  cm)  is  accomplished  by 
biting  out  small  lumps  of  soil  with  the  n;andibies.  This  is 
aided  by  moistening  the  soil  with  water  obtained  from 
some  nearby  source.  The  nest  is  left  open  until  fully  pro- 
visioned. Cockroaches  of  the  genus  Fpilampra  arc  the 
prey  of  luteipenne  and  liaematogastrum.  They  are  carried 
in  fligjit  to  the  nest  dorsum  up,  the  antennae  of  the  roach 
grasped  by  the  wasp's  mandibles,  and  the  body  braced 
by  the  legs  of  the  wasp.  One  to  five  roaches  are  provisioned 
per  nest,  and  the  egg  is  laid  behind  the  forecoxa  of  the 
last  roach  collected.  Interestingly,  oviposition  occurs  on 
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the  soil  surface  near  Uie  burrow  before  the  last  roach  is 
placed  in  the  nest  Paralysis  is  evidently  temporary  or  very 

weak,  as  Williams  found  that  tlie  prey  often  escaped  from 
the  ncsu  thai  he  opened.  Nest  closure  is  accomplished  by 
moistening  soil  near  the  burrow  and  then  biting  out  dumps 
witli  the  niatuiiMcs  wfiicli  are  apjili^'^!  ii'  'lie  hnrr(nv  en- 
traeue.  Tlie  cucuoii  is  described  as  delicate,  brown,  and 
papetlike,  similar  ti>  that  Scelipliron. 

Both  Williams  and  Richards  recorded  foowtum  as 
gathering  mud,  and  the  latter  gave  a  record  of  a  female 
placing  a  roach  in  an  abandoned  Passalus  hole  in  a  Stump> 
Richards  also  recorded  mocsaryi  as  gathering  mud. 

The  evidence  is  very  fragmentary  at  this  point,  but 
what  is  available  su.ngests  tliat  tlie  ^po.  ies  Mf  the  Imcipenne 
group  excavate  nests  in  the  ground  and  that  species  of  the 
gotryanum  group  use  pre-existing  cavities  for  nest  sites. 

Checldist  of  Penepodlum 

albovillt'sum  (Cameron).  1888  (Pt<t/H<m);  Panama.  Brazil 
(G),  lecto^pe  d,  Bugaba,  Panama  (Mus.  London),  pre- 
sent designation  by  Menlce. 
/;rtfi///i  /jsr  (  -Schn)ttky),  l')03  (Scelip/iron)[  Brazil  CI  ) 
*compianatuin  (t.  Smith),  1 856  (/"fx/ium);  "South  Ameri- 
ca" (F) 

distinKitemliim  (Kohl).  I')02  {PkliimiY.  Brazil  (G) 
e}p-egium  (Saiissure),  I8()7  {PoJitim):  Lru^iuay  (L) 
/fl//<K(Kohl),  1902  (PoJiiim);  Brazil  (L) 
foeniforme  (Perty),  lb33  Ummo/iAt/us);  Mexico  to  Plara- 
guay  (F) 

tdtidum  Spinola,  1 8S 1  (Podium),  lectotype  d.  Para, 
Brazil  (Mus.  Turin),  present  designation  by  Menlce 
beUum  Cameron.  1888  (Podhmi) 
ftiinipciiiic  (Tascheii'rei:;).  \  W'>  (PoJitiin):  Brazil.  Para- 
guay, Argentina  (L),  lectotype  d,  "Parana"  (Mus.  Halle), 
present  designation  by  Menl»  (?  ■  epepum) 
gorymum  (Lepeletier),  184S  (Pn/oim);  Centr.  and  S. 
America  (G) 

'tuiematogastnm  (Spinola).  18S1  (fVMlftnn);  Columbia, 
BrazU(L) 

*conaaigumaim  (F.  Smith).  1 856  (Piidltim),  new  syn- 
onymy by  Menkc 
hortivagans  (Strand),  1910  (Sceliphron),  Paraguay  (L) 
jtmonrnm  (Sdirottky),  1903  (Scelif^uony,  Brazil  (L)  (?  " 

lalro  (Kohl),  1902  (Podium);  Brazil  (G) 
luteipenne  (Fabricius),  1 804  (Apsiir);  Panama  to  Brazil 
(L) 

flavipenne  Latreillc,  \  [Podium) 

latreUlei  Spinoh,  1851  iPodium) 

dubium  Taschenberg,  1869  (PuJium),  lectotype  9, 
"Nov.  Frib."  (Mus.  Halle),  present  designation  by 
Meiike.  mnv  synonymy  hy  Menke 
mocsaryi  (KolU),  1902  (Podium);  "Sudamerika"  (G) 
pmUoeiae  (Schrottky).  1903  (Scel^nm)'.  Brazil  (L) 
princeps{1licM)^  1902  (P<n!ium\:  Guyana.  Surinam  (L) 
rontandinum  (Saussure).  1«67  (PoJium);  Brazil  (L) 
Vretum  (Kohl),  1902  (Podium);  Brazil  (L) 
taschenbergi  (KoM),  1902  (Podium);  Brazil  (L) 
triste  (Kohl),  1902  (Podium);  Brazil  (L) 


viduauim  (Kuh!)  I'M):  IPodiiim);  Brazil  (L) 

Genus  Dynalus  Lepeletier 

Generic  description:  Inner  orbits  arcuately  bowed  out, 
converging  above  except  parallel  in  some  males  (fig.  17 

A);  vertex  elevated  much  iihi>ve  e>  cs;  pnstocular  area 
elongate,  especially  in  males  where  genae  usually  are 
more  than  half  head  length:  lower  frons  densely  covered 
with  long,  seinierect.  upward  directed  and  usually  dark 
bristles,  whicli  contrast  with  essential  absence  of  similar 
hair  on  clypeal  disk  and  vertex;  scape  shorter  than  flagel- 
lomerc  I  in  male,  more  slender  in  female  where  it  is  equal 
to  or  longer  than  naeell<in)ere  I;  tlaiiellomere  1  longer 
than  11:  fla^ellomere-.  lll-V'l  dI  male  usually  with  very 
small,  oval,  subapical  placoids;  sockets  touching  fronto- 
clypeal  suture;  face  sunken  at  tentorial  pits,  the  depres- 
sion extending  dorsad  between  socket  and  eye  margin; 
clypeus  short  in  female,  about  three  times  as  wide  as 
high,  disk  flat,  free  margin  with  a  median  lobe  bearing 
four  teeth,  middle  ones  closer  to  each  other  than  to  lat- 
eral teeth;  male  clypeus  about  twice  as  wide  as  high, 
weakly  to  strongly  projecting,  otien  nasiform  or  hiMMl- 
like  ( tig.  2 1  t-J ),  free  margin  basically  with  four  angles  or 
teeth  (fig.  21  F-J);  labrum  broader  than  long  in  female, 
as  broad  as  long  in  male;  female  mandible  scoop-like, 
apex  broadly  rounded,  inner  margin  without  teeth; male 
mandfiile  acuminate  apically.  inner  margin  with  a  median 

tOOth4ike  Sinuation  m  hitnucistcri  (fig.  21  J),  simpler 

in  other  species  (fig.  21  F);  nioutiiparts  short  to  moder- 
ately long,  last  two  or  three  palpal  segments  very  short, 
sometimes  broader  than  long,  ma.xillary  palpal  segment 
III  similar  to  1  and  11;  hypostomal  carina  ending  near 
numdible  socket  in  male,  disappearing  about  halfway  to 
socket  in  female;  occipital  carina  incomplete  below; 
collar  long,  length  equal  to  three-fourths  width  in  male, 
somewhat  shorter  in  t'emale.  muLrc  nIi  ping  up  to  a 

poli&lied,  bare,  pustcromcdian  prominence;  scutetlum 
flat:  propodeum  very  long,  dorsum  without  endosure 

but  with  broad,  median,  longitudinal  furrow,  posterior 
face  coarsely,  transversely  ridged,  impunctatc;  spiracular 
groove  weakly  indicated  as  a  broad,  fallow  furrow 
traversed  by  ridges;  episternal  sulcus  sinuate,  long,  but 
ending  short  of  anteroventral  margin  of  pleuron,  scrobal 
sulcus  present;  arcuate  intercoxal  sulcus  and  ridge  pre- 
sent; nurginal  cell  very  long,  apex  roundly  truncate, 
stigma  small,  submarginal  cell  II  broader  than  higli,  its 
basal  vcinlel  equal  to  cir  shi  iter  than  anterior  veinlet. 
posterior  veinlet  of  subinaiginal  il  equal  to  or  greater 
than  length  of  posterior  veinlet  of  submarginal  III,  outer 
veinlet  of  submarginal  III  sometimes  parallel  with  basal 
veinlet  of  cell,  ending  at  outer  fifth  of  marginal  cell; 
both  recurrent  veins  recehred  by  submarginal  cell  II,  the 
second  vein  ending  at  outer  fourth  of  cell  (fig.  1 8  C); 
third  anal  vein  of  hindwing  separated  from  wing  margin; 
midcoxae  separated  by  1 .0-2.0  petiole  widths,  hind- 
coxa  elongate,  slightly  more  than  twice  width  in  female, 
about  three  times  width  in  male  and  essentially  cylindri- 
cal; hindfemur  in  female  uniformly  thick  formOStof 
length,  apex  with  ventral  lobe  on  both  sides  of  socket 
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DynaliB 


A  irigriiMS  $ 


B  nigripes  <f 


C  crassipes  ^ 


D  burmeistMi 


K  nigTipes 


L  nigripes 


MG.  21.  Structural  features  of  Dynatus;  A-O,  left  hindtemur,  lateral;  E.  lower  part  of  head,  lateral;  F.  outline  of  clypcttS 
and  mandible;  G-I,  outline  of  dypeits;  J,  outline  of  dypeus  and  oundlble;  K,  male  tenitalla,  latefal;  L,  male 
sternum  VOL 


(ftg.  21  A),  male  hiiidfcimir  ^lub-Iiko.  ;ipo\  i^really  en- 
larged (fig.  21  B-Dj;  tibiae  with  scattered  spines,  those 
near  closing  face  of  hindtibia  set  in  large,  circular  depres- 
sions; female  foreleg  without  a  rake,  setae  at  apex  of 
tatsomercs  stout,  flattened,  blunt;  apicoventral,  terminal, 
bladelikc  setae  of  hindtarsomere  V  moderately  broad, 
separiitcvi  b\  two  to  four  setal  widths:  i.:law  tooth  mesal 
or  subbasal  I  ..law  simple  on  foreleg  and  sometimes  mid- 
leg  of  hurmeisieriw  petiole  1.2-l.S  times  as  li:r.^^  as  Iiind- 
coxa  in  female,  about  equal  to  coxa  in  male,  petiole 
slightly  shorter  than  hindbasitarsus;  base  of  tergiim  !  with 
a  shallow,  oval  depression  wIiIlIi  is  eovcrcd  witii  a  dense 
mat  of  hair;  sterna  ill  or  IV-Vl  in  male,  and  IMV  or  V  in 
female  covered  with  vehrety  micropubeicence;  male  ster- 
num VII  emarginate  apically.  apex  of  VIII  with  a  long, 
narrow ,  parallel-sided  process  (fig.  21  L);  genitalia  as  in 
fig.  21  K,  head  of  digitus  angular,  penis  valve  head  com- 
plex, without  ventral  teeth. 

Geographic  range:  This  Neotropical  genus  contains 
three  species.  Dynatus  ranges  from  central  Mexico  to  Ar- 
gentina. 

Systematica:  These  blacic  wasps  are  among  the  largest 

sphecids  known,  their  length  ranging  from  31  to  'i2  mm. 
Usually  the  wings  arc  blackisli,  but  in  nigripes  they  may 
be  li^tly  infimnte  or  amber.  Pubescence  is  dark  except 


for  silvering  of  the  v-K  jieiis.  lower  [runs,  upper  pleuron, 
and  sometimes  nietanotum  and  scutum  laterally. 

The  bizarre,  clublike  hindfemora  of  the  male,  the  usu- 
ally nasiform  L-lypeiis  in  this  sex.  and  the  nonfiisiform 
liindfemur  of  the  female  with  its  apicoventral  lobes  are 
quick  sigilt  identification  features  of  Dynatus.  The  tuber* 
c'jlate.  nonsiilcate  i>rono(iini.  the  coarse  riilces  on  the 
posterior  face  ol  tlie  propodeiim,  tlie  Uimplcd  iimdlibia. 
and  the  eighth  male  sternum  are  additional  distinctions. 
Dynatus  is  most  similar  to  Penepodium,  since  both  genera 
have  the  same  thoracic  details,  the  form  of  the  collar 

being  especially  notable.  However,  the  forewiii;:  venation 
of  Dynatus  differs  markedly  from  that  of  Peneptjclium. 
The  width  of  submarginal  cell  11  in  Dynatus  is  about  equal 
to  or  slightly  greater  than  that  of  submarginal  cell  III. 
This  is  best  expressed  by  measuring  the  lengtfis  of  the 
posterior  veinlets  (part  of  the  media)  of  each  cell.  laFene- 
podium  submarginal  cell  11  is  never  more  than  llve- 
eigltths  of  the  width  of  III,  and  very  often  it  is  only  a 
tldrd  or  less. 

This  genus  is  fascinating  for  several  reasons.  First, 
tiiese  large  and  presumably  conspicuous  wasps  seem  to 

be  rare!)'  taken  as  evidenced  by  their  searcit)'  in  collec- 
tions. Secondly,  nothing  is  known  of  their  nesting  habits, 
nor  is  there  an  exjrfanation  for  the  peculiar  leg  and  cly- 
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peal  developments  in  the  male.  Thirdly,  the  specific  dif- 
ferences are  few  and  craifined  almost  entirely  to  the 
male  sex,  and  strangely  the  male  genitalia  seem  identical 

in  the  three  apparent  species.  Another  interesting  aspect 
oi Dynaitts  is  the  allometric  development  of"  the  male 
clypeus  and  hindfemur.  In  the  smallest  male  (3 1  mm)  of 
uigripes  that  we  have  seen  the  clypeus  is  scarcely  nasiforni 
(fig.  21  G).  nor  is  the  hindl'emoral  club  strongly  developed. 
In  contrast  the  largest  males  of  this  species  (45  mm)  have 
a  strongly  produced  clypeus  (fig.  21  H)  and  a  veiy  laige 
hindfemoral  club  (flg.  21  B).  Allometric  growth  is  known 
elsewhere  in  ilii-  Sphccidae  (Beaumont,  1943),  but  it  is 
quite  graphic  in  DymtlO. 

Based  on  the  material  we  have  seen  there  seem  to  be 
three  species,  and  possibly  the  subspecie-;  •ipin-'lae  repre- 
sents a  fourth.  The  male  clypeus  in  this  tbrni  is  siiglitly 
difTerent  from  typical  nigripes. 

Biology:  Unknown.  Menke  collected  a  number  of  in- 
dividuals of  both  sexes  of  nigripes  on  flowers  of  a  single 
shrub  adjacent  to  a  gallery  forest  in  savannah  country  in 
Venezuela.  The  scooplike  mandibles  of  the  female  plus 
the  absence  of  a  foretarsal  rake  suggest  that  Dynattis  i%  a 

mud  user,  and  like  :h-:  rL  latcd  genera  PciwpoJiiim  and 
Podium  it  may  utilize  pre-existing  cavities  for  nests  or 
perhaps  make  free  mud  nests.  Pahringer's  (1922)  note 
that  Dyuatus  was  introduced  to  Turkey  (but  presumably 
never  established )  also  suggests  tliis  kind  of  nesting 
behavior. 

Checklist  of  Dynatus 

burmeisteri  iBurmeisicr),  1861  (Prx/Aim);  Aigenttaa 
Ibidneri  Schulthess,  1937  {Podaan),  new  qmonymy 
by  Menke 

*cni^pes  (Cameron),  1897  {Podbim)\  Mexico  (Coluna, 
Orizaba)  to  Costa  Rica 

nigripes  (Westwood).  1832  (Pmlium)',  Peru,  Colombia. 

Vene/uela,  Trinidad.  Ciiyana.  Ura/.il  (.Vlanacapuru) 

gigaiitcus  Hrichson,  {Podium) 
*ssp.  spinoiae  Lepeletier,  1845;  French  Guiana,  Brazil 

(Santarcm.  Pernambuco,  Rio  de  Janeiro) 
*ingeii!i  F.  Smith,  1847  {SiahonTtiis) 

Genus  Fodium  Fabricius 

Generic  deacriptbm:  Inner  orbits  arcuately  bowed  out. 
nearly  always  converging  above,  or  in  some  males  parallel 
(converging  below  in  frifsei  female);  vertex  only  slightly 
elevated  above  eyes  except  in  ogfle  group  where  head  is 

nearly  ptoptnillnis:  postociilar  arp;i  not  elongate,  upper 
part  ot  genae  comprising  less  tiian  halt  head  length,  lace 
including  vertex  usually  with  long,  erect  hair  which  is 
mostly  black  in  fim^tum  group,  mostly  pale  and  some- 
times sparse  in  agile  and  rufipes  groups;  inner  surface  of 
SL  jpe  witli  dark  bristles  \n  fitniiguttini  gio.ip,  with  tine, 
pale  setae  in  agile  and  rufipes  groups;  Hagellotnere  I 
longer  than  II  in  females  and  some  males,  I  equal  to  II 
inmost  males.  Hut  rarely  1  shorter  than  H  in  tiiis  sex. 
male  tiagellum  filikirm.  Ilagellomercs  nearly  always  with 
flat  or  curved  placoids:  sockets  touching  frontoclypeal 
suture:  face  usually  sunken  at  tentorial  pits,  the  depres- 


sion extending  upward  between  socket  and  eye  margin; 
clypeus  short,  two  to  three  or  more  times  as  wide  as 
high,  disk  flat  to  convex,  free  margin  in  female  with  five 
or  seven  large  teeth,  lateral  to  which  are  usually  many 
small  tcclh  (tig.  22  A,C>,  margin  in  male  with  two  sharp, 
median  teeth  separated  by  a  semicircular  or  U-shaped 
emargination  (teeth  truncate  in  large  males  of  tau),  mar- 
gin occasionally  also  with  a  lateral  notch;  mandible  long, 
slender  in  female  and  usually  evenly  arcuate,  apex  acu- 
minate, inner  margin  simple  in  male  but  occasionally 
with  a  small,  rounded  tooth  at  extreme  base  In  female 
(none  in  agile  group):  mouihparls  sliort,  third  maxillaiy 
palpal  segment  slightly  to  broadly  expanded  on  one 
side;  hypostomal  carina  ending  near  mandible  socket  in 
male,  cxtcndinj:  about  half  distance  to  socket  in  female 
(except  ends  near  socket  \n  plesiusaunts  female);  occipi- 
tal carina  meeting  apex  of  hypostomal  carina  in  some 
rrtfipes  group  species  but  usually  incomplete  below,  end- 
ing close  to  hypostomal  carina,  occipital,  and  hyposto- 
mal carinae  separated  by  distance  equal  to  or  greater  than 
length  of  oral  cavity  in  agile  group;  collar  short  in  fumi- 
gatum  group,  at  most  half  as  long  as  broad,  indented 
medially,  the  indentation  usually  continued  down  nearly 
vertical  front  face  of  collar,  collar  rather  long,  disk  with 
median  longitudinal  impression  in  rufipes  and  agfie 
groups  (except  tla!  ur  with  posteromedian  indented 
prominence  in  some  agde  group  females);  scutellum  flat; 
propodcum  long,  without  dorsal  endosuie  but  usually 
with  weak,  median,  longitudinal  groove,  posterior  face 
usually  punctate  or  rugosopunctate;  spiracular  groove  ab- 
sent except  in  batesianum;  episternal  sulcus  ending  a 
short  distance  below  level  of  pronotal  lobe;  intercoxal 
sulcus  or  carina  usually  absent  (present  in  (^le  group, 
fuhipc'i.  hi!<):  niaiginai  cell  narrowly  truncate  to  bluntly 
acuminate  apicuUy,  stigma  short  to  long,  length  (as  mea- 
sured on  wing  margin)  up  to  two-thirds  length  of  margi- 
nal cell,  siifniiareinal  cell  II  slronely  narrowed  anteriorly 
in  agile  and  rujipes  groups,  basal  veinlei  up  to  three 
times  longer  than  anterior  veinlet  (fig.  18  C),  submarginal 
cell  II  quadrate  to  moderately  narrowed  anteriorly  in 
f  iimigatum  group  (fig.  1 8  E),  length  of  posterior  veinlet 
of  submarginal  cell  11  toss  than  length  nfposieiii  u  veinlet 
of  submarginal  cell  Hi  (about  half  its  length),  outer  vein- 
let  of  submarginal  cell  III  parallel  with  basal  veinlet  of 
cell  in  ni/ipes  group  and  ending  close  to  apex  of  marginal 
cell  in  agile  and  rujipea  groups  (lig.  18  G),  these  veinlets 
nearly  parallel  in       group,  outer  veinlet  of  submarginal 
cell  III  m  fiiminatum  griMip  n<if  parallel  with  basal  veinlet 
of  cell  and  ending  at  outer  third  or  fourth  of  marginal  cell 
(fig.  18  E);  first  recurrent  vein  received  by  submarginal 
cell  I  or  interstitial  in  agUe  and  rufipes  groups  (flg.  18  G) 
(rarely  received  by  submarginal  II).  first  recurrent 
vein  received  by  submarginal  cell  II  in  fitmigaiwn 
group  (fig.  18  E),  second  recurrent  vein  usually  end- 
ing beyond  middle  of  submarginal  cell  II  (rarely  re- 
ceived by  submarginal  III  in  fumigatum  group);  third 
anal  vein  ol  hindwing  contiguous  with  wing  margin, 
short,  tapering  (fig.  18  E,G):  midcoxac  usually  separated 
by  slightly  less  than  petiole  width,  hindfemur  fusiform. 
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apex  simple;  tibiae  spineless  or  with  scattered  spines  ur 
hairiike  setae;  female  foreleg  without  rake;  tarsi  with  plan- 

tiil;ie  except  in  nifipca  and  agile  groups;  apicoventral, 
terminal,  bladelikc  setae  uf  hindtarsoniere  V  narrow  to 
moderately  broad,  separated  by  two  or  more  setal  widths; 
claw  tootli  subapical  in  some  species  of  agile  group;  pet' 
ioie  1.1-1.5  times  length  of  hindcoxa  in  female.  1.. 5-2.0 
times  length  of  hindcoxa  in  male,  petiole  k  iigih  same  as 
length  of  hindbasitarstis  or  longer;  base  of  tcrgum  I  usual- 
ly with  a  linear  or  oval  patch  of  mixed  short  and  long 
hairs  which  often  arise  from  a  shallow  depression  (absent 
in  agile  group);  sterna  IV-V  of  some  females  and  most 
males  of  fumigatum  group  with  velvety  micropubescence; 
male  sternum  VII  entire  or  shallowly  and  angularly  emar- 
ginate  apicaily;  VIII  triangular,  apex  rounded  or  truncate 
(fig.  22  F),  sometimes  weakly  emarginate;  head  of  digitus 
variiihie  in  shape,  penis  valve  head  with  teeth  along  ven- 
tral margin,  head  usually  with  a  basoventral  lobe. 
Geofft^lc  range:  Two  of  the  20  species  of  this  pri- 

tnaiily  Neotropical  genus  occur  in  tlic  eastern  half  of 
North  America,  where  one,  luctuosum,  ranges  as  far  north 
as  New  York.  Of  the  various  cockroach-collecting  sceli- 
phronin  genera.  P'Klium  appears  to  be  the  only  one  repre- 
sented in  the  Greater  .'\ntilles.  Cuba,  Hispaniola.  and 
Jamaica  each  have  one  apparently  endemic  species.  Some 
species  oi Podium  have  a  broad  distribution;  m/i^^s,  for 
example,  extends  from  the  northeastern  U.S.  to  Argentina. 

Systematics:  These  primarily  black  wasps  range  in 
length  from  1 1  to  2S  nun.  The  legs  are  usually  partly  red, 
and  the  gaster  is  red  hi  pleshsauna,  batesbmum,  agile, 
and  a  few  other  species.  The  antennae  arc  black,  but  the 
mandibles  arc  often  reddish  or  yellowish.  The  wings  are 
dear  in  most  species  but  usuaUy  spotted  or  banded  across 
the  middle  and  at  the  subrnarginal  cells.  Yellow  ur  darkly 
infuscatc  wmgs  occur  but  are  uncommon.  The  head  and 
thorax  of  most  Podium  are  rather  densely  covered  with 
erect  luiir.  and  rather  coarsely,  closely  punctate  in  con- 
trast to  Trigonopnia.  Also,  the  integument  ot  PoJiiim  is 
often  duU  or  weakly  shining. 

As  conceived  by  Kolil  {1902)  Podium  was  a  broad 
genus  that  Inchided  Dynatm  and  Trigonopds  as  subgenera, 
as  well  as  the  new  genus  Pcnepodiuin  Menke.  Richards 
(1937j  was  probably  the  first  to  recognize  the  validly 
and  desirability  of  treating  Dynatm  and  Drigonoinh  as 
genera.  Removal  of  the  species  placed  in  the  new  genus 
Penepodium  makmPodium  still  more  homogeneous.  One 
could  extend  this  splittmg  further  by  making  subgenera 
or  even  genera  out  of  the  fumigatum  group  on  one  hand 
and  the  agile  and  rujipes  groups  on  the  other.  Although 
wc  have  seen  nearly  all  the  species,  including  many  types, 
we  feel  that  it  is  too  early  to  take  either  of  these  courses. 
The  fauna  of  South  America  is  still  little  known,  and  spe- 
cies may  yet  be  discovered  that  connect  these  species 
groups. 

As  constituted  here,  Podhim  is  readily  separated  from 

all  other  sccHphroiiin  genera  by:  I)  the  short,  tapering 
third  anal  vein  of  the  hmdwing  that  is  contiguous  with 
the  wing  marghi,  and  2)  the  rather  short  episternal  sulcus 
that  ends  just  below  the  level  of  the  pronotal  lobe.  There 


are  utlier  important  generic  characters,  but  all  are  sub- 
ject to  ran  exceptions.  Among  these  are:  pronotum  in- 
dented and  usually  furrowed  mcsally,  absence  of  a  spiracu- 
lar  groove,  absence  of  an  intercuxal  sulcus,  and  the  small 
teeth  on  the  female  dypeus  lateral  to  the  large  central 
ones. 

We  recognize  three  species  groups  in  Podium,  the  m- 
fipa  group  or  Podium  s.s.  (code  letter  R  in  checklist),  the 

agile  group  (A),  and  the  funiigariim  group  (F).  These  are 
identical  to  groups  recognized  by  Koiil  except  that  he 
used  the  subgenus  Parapodium  for  the  nifipes  group 
which  included  our  agile  group.  The  fumigatum  group 
is  the  largest  and  presumably  most  generalized  assem- 
blage in  the  genus.  Tlic  short  collar,  plantulae,  reception 
by  subrnarginal  cell  II  of  both  recurrent  veins  and  non- 
parallel  basal  and  outer  veinlets  of  subrnarginal  cell  III 
characterise  this  group.  The  rufipcs  group  has  a  longer 
collar,  the  fust  recurrent  usually  either  ends  on  submar* 
ginal  I  or  is  intentitial,  plantulae  are  absent,  and  the 

basal  and  outer  vehilets  of  subrnarginal  cell  lllareparat* 
lei.  The  agile  group  has  an  even  longer  collar,  plantulae 
are  absent,  and  the  occipital  carina  is  broadly  separated 
from  the  hyposfonia!  carina  The  arrangement  of  the 
recuiient  veins  is  as  in  the  nifipes  group,  but  the  veinlets 
of  III  are  not  quite  parallel.  Podium  plesiosaurus,  of 
which  we  have  seen  the  unique  female  type  (Mus.  Lon- 
don), is  a  very  slender  species,  and  its  very  long  collar 
(fig.  22  B)  makes  it  appear  at  first  glance  to  be  a  Trigo- 
nopsis.  However,  this  species  possesses  all  of  the  generic 
features  of  Podium.  The  face  of  f^eslosaunts  is  unusually 
long  and  narrow  (fig.  22  A). 

Starting  with  the  fumigatum  group  and  ending  with 
the  agSe  group  (here  is  a  nice  evolutionary  progression 
from  relatively  short,  sti>cky  forms  to  long,  slender  spe- 
cies. Other  specializations  such  as  absence  of  plantulae, 
migration  of  the  recurrent  veins  basad,  and  wide  sepa- 
ration of  the  hypostomal  and  occipital  carinae  coincide 
with  this  phylogenetic  sequence  of  species  groups.  U  is 
only  a  short  step  from  the  agile  group  to  Trigonopsii. 
and  this  genus  is  closely  allied  to  Poduat  as  evidenced  by 
their  sfanHar  hindwing  anal  vein,  the  presence  in  some 
females  of  a  small,  basal  mandibular  tooth,  the  tendency 
for  the  stigma  to  be  ratlier  long,  and  llie  wide  separation 
of  the  oodpital  and  hypostomal  carinae  On  the  agUe 
group  {}f  Podium).  Differences  between  the  two  genera 
are  enumerated  under  the  systematics  of  Trigonopsis. 

The  only  comprehensive  key  is  that  of  Kohl  (1902), 
but  Bohart  and  Menke  (1963)  keyed  the  North  Ameri- 
can species  and  Menke  (1974a)  treated  the  agiie  group. 
The  genus  is  still  in  about  the  same  state  that  Kohl  left 
it.  Some  species  are  known  from  one  sex  and  geographic 
color  variation  has  yet  to  be  investigated. 

Biology:  Podium  generally  inhabit  woods,  and  females 
spend  much  of  their  time  running  over  the  surfaces  of 
dead  trees  where  they  explore  crevices  and  holes  presum- 
ably in  search  of  their  cockroach  prey  or  perhaps  for 
nesting  sites.  Krombein's  (1967b,  1970)  papers  include 
very  detailed  observations  on  luctuosum  and  especially 
nifipes,  plus  sununaiies  of  earlier  work.  Rau's  (1937) 
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paper  is  also  impurlant.  Podium  luctuomm  and  at  least 
North  American  examples  of  niflpes  apparently  nest  in 

any  suitahle  cavity.  Kromboin  has  reared  butfi  species 
fcoin  tubular  stick  traps,  and  Kau  {ound  rujipes  nesting 
in  old  nests  of  Sceliphmn  caementarium  which  had  been 
superseded  by  Osmia.  A  Bra/iliari  species  identified  by 
Williams  (1928a)  a^nijlpcs  nested  in  a  plastered-over 
hollow  in  8  teradte  muund.  but  lie  did  nut  say  that  the 
wasp  was  the  masun.  However,  Howes  (19 19)  indicated 
that  a  Guyanese  species  he  identified  as  nifipes  makes 
tubular  mud  ncsls  up  to  10  cm  long  that  contain  as  many 
as  four  cells.  Howes  also  said  that  nests  built  on  houses 
Vfi  covered  with  termite  wings,  spider  skins,  and  bits  of 
debris.  His  description  of  the  lun^  tubular  nest  agrees 
wdl  with  those  made  by  some  of  tlic  larger  Trypuxylun 
subgenus  Dypatfiktm.  and  in  view  of  Krombein's  and 
Rail's  observations,  (ine  is  inclined  to  either  doubt  the 
accuiacy  of  Mowes'  account  or  to  suspect  that  he  niis- 
idcntificd  his  wasp. 

In  North  America  nifipes  makes  single-ceiled  nests. 
The  nest  is  left  open  until  fully  provisioned,  and  the 
closing  plug  is  complex.  Rau's  wasps  first  made  a  mud 
plug  and  tlien  covered  it  with  pine  resin.  In  the  many 
nests  observed  by  Krombein  the  entrance  was  first 
packed  with  a  variety  of  objects  (wood  pulp,  spider  silk, 
cockroach  feces,  sand),  and  then  resin  was  applied  i&  a 

final  touch.  Neither  Williams  nor  Howes  mentioned  the 
use  of  lesin.  Krombein  examined  two  nests  oi  luctuomm. 
One  in  a  stick  trap  contained  two  cells  separated  by  a 
partition  of  rotten  wood  and  plastered  mud,  tlie  other  in 
a  "boring"  in  a  dead  tree  trunk  was  unicellular.  The  two- 
celled  nest,  which  may  not  have  been  finished,  was  sealed 
with  a  plug  <if  rotten  wood,  a  layer  of  plastered  mud,  and 
then  more  rotten  wood.  Krombein  noted  only  tliat  the 
singie-ceUed  nest  was  sealed  with  mud.  Menke  observed  a 
lucttiosum  female  that  made  several  trips  to  gather  mud 

from  u  marshy  area  in  woods  before  she  was  captured. 

Prey  used  by  rtifipcs  are  Pan  ohlaiia  [n-mvlyank  a  (De 
Geer),  Qiotisoneura  lexensis  Saussure  and  Zehntncr, 
CarUthna  bttta  (S.  and  Z.),  C.  minima  Hebard,  Latihla- 

lella  rcliii!  Ilebard.  and  f  'liryoilis  jloridana  (Walker).  Par- 
coblalta  uhltriana  (Saussure)  and  F.  virginica  (Brunner) 
are  provisioned  by  luctuosum.  Prey  are  flown  to  the  nest 
and  apparently  held  by  the  mandibles.  Hie  egg  is  laid  be- 
hind the  forecoxa  of  the  first  provision  as  in  other  roach- 
collecting  sceliphronin  genera,  although  Howes  claimed 
that  it  was  laid  on  the  last  provision.  One  to  14  roaches 
may  be  in  a  cell,  but  Krombein  found  the  average  to  be 

si.\  in  the  iiian>  niUrcs  nests  he  studied.  The  tWO-celled 

nest  o(  luctuosum  contained  five  and  six  prey  respectively. 
Piiralysis  is  essentially  complete.  The  cocoon  of  mfipa 

was  described  by  Krombein  as  bein;:  similar  in  diapeand 
texture  to  that  of  Scelipliron  caementarium. 

The  chakid  parasitoid  Metittobia  dwtyMI  Ashmead  is 
known  to  attack  both  nifipes  and  luctiumim.  The  chry- 
sidid  Neochrysis  panamensis  (Cameron)  and  the  boniby- 
liid  Lepidophortt  appendtcukta  (Macquart)  are  clepto* 
parasites  of  rttflpa. 


Checklist  of  I'.iiliwn 

agile  Kohl,  1902;  French  Guiana,  Brazil  (A) 
*angiistifroiis  Kohl,  1902;  Panama,  Guyana,  French 

Guiana.  Brazil.  Argentina  (F) 
*batesianum  Schuiz,  1903;  Brazil  (R) 
chafybaeum  Kohl.  1902;  Mexico  (F) 
denticulatum  F.  Smith,  18S6;  Mexico  to  Brazil  (F).  lecto- 
type  9,  "Braz."  (Mus.  London),  present  designation  by 
Menke,  new  status  by  Menke 
brevlcotte  Kohl,  1902,  lectotype  ?,  Bahia,  Brazil  (Mus. 
Paris);  present  designation  by  Menke,  new  synonymy 
by  Menke 

VongipUoseUuni  Cameron,  1 9 1 2,  new synoiQ'my  by 

Menke 

AvrVKohl,  1902:  Brazil  (F) 

*'friesei  Kohl.  1902;  s.  Mexico.  Honduras,  Ecuador.  Para- 
guay (A) 
fiih  ipes  Cresson,  IS65;  Cuba  (F) 
jurnigatum  (Ptrty),  1833  (AmmopMlus);  Brazil  (F) 
sip.  bugabense  Cameron,  1888;  Costa  Rica,  Panama, 
Guyana 

ssp.  aunoserkeum  Kohl,  1902:  Surinam 

in!crrnissumYioh\.  1902;  Brazil  (F) 
iridcsi  ens  Kohl,  1902;  Mexico  (F),  lectotype  9,  Oaxaca, 
Mexk<^  (Mus.  Berlin);  present  designation  by  Menke 
kohlii  Zavat'aii.  1908;  Peru  (R)(?  =  batesianum) 
kromhemi  Bohart  and  Menke,  1963;  U..S.:  Texas,  Califor- 
nia; Mexico  (R) 
luctuosum  F.  Smith.  1836;  U.S.:  Missouri  to  New  York, 

Florida  and  Texas  (F) 
opalinum  F.  Smith.  1 S56;  Jamaica  (F),  lectotype  9, 
Jamaica  (Mus.  London),  present  designation  by  Menke 
•pleHosaarus  (P.  Smitfi),  1873  (TViKonopsilr);  BiazU  (A) 
rufipcs  Fabricius.  1804;  U.S.:  Kansas,  Illinois  to  Maryland 
and  Florida;  Ccnir.  and  S.  America  (R) 
bigutiatum  TasclK-iiln  'i-.  I  .Sr>9  {Parapodium),  lecto- 
^pe  d,  Venezuela  (Mus.  Halle),  present  designation 
1^  Menke 
<  ari  iHna  R  oli  w  ci .  I ' )  0 
sexdmtatum  Taschenbcrg,  1869;  Brazil,  Argentina  (F) 
m  (Palisot  de  Beauvois),  181 1  (/V/mIi);  Hi^wniola  (F) 
trigonopsoida  Menke,  1974;  Biazil(A) 

Genoa  TtigonofMiB  Pferty 

Generic  description:  inner  orbits  arcuately  bowed  out. 
usually  slightly  converging  below  or  parallel  (converging 
above  ui  one  species);  vertex  much  elevated  above  eyes 
if  head  viewed  with  face  vertical,  but  with  head  oriented 
in  normal,  semiprognathous  condition  vertex  not  raised 
much  above  eyes;  postocular  area  elongate,  genae  about 
one-half  length  of  head,  and  usually  converging  towards 
occiput  so  that  head  is  triangular  in  dorsal  view;  erect 
setae  of  face  and  vertex  pale,  sparse,  obscure;  tlagello- 
mere  I  in  female  1.4-l.S  times  length  of  11,  in  male  i  is 
13-1.5  times  length  of  11;  fbgienum  fitifomi  hi  male 
and  without  placoids;  sockets  touching  frontoclypeal 
suture;  face  sunken  at  tentorial  pits,  the  depression  ex- 
tending upward  between  socket  and  eye  maigln;  dypeus 


Copy  I  lyi  iica  iiiaiuiial 


StmAMLY  SPHEONAE  97 


tm,  10:3.0  tinB  B  m  M  tlii}];  M  Oil ^.!!y 

convex,  free  margin  In  female  with  Ave  to  seven  teeth, 

outermost  U5;iially  largest  (fig.  17  B),  margin  in  male 
usually  with  two  sharp  teeth  or  two  bidentate  lobes  sep- 
arated by  a  semicircular  or  U-shaped  emargination,  but 
triangularly  produced  in  yiol!i':cens,  the  apex  truncate; 
free  inaigm  of  labruni  broadly,  shallowly  concave  or 
straiglit;  female  mandible  long,  slender,  straight,  or 
slightly  arcuate  between  base  and  subapical,  inner 
notch  beyond  which  it  angles  inward  (fig.  17  B),  inner 
margin  sharp,  with  a  subapical  V-shaped  notch  (absent 
in  one  species)  and  usually  a  small  rounded  lobe  at  ex- 
treme base;  male  mandible  simple  or  with  a  rounded, 

iubbaial  tuoth  un  inner  marj-in:  inoiithparts  slunt,  third 
niaxillaiy  palpal  segment  slightly  to  broadly  expanded 
on  one  side;  hypostomal  carina  ending  near  mandible 
socket  ill  niLile.  extending  about  half  distance  to  socket 
or  absent  in  female;  occipital  carina  often  lamcUiform, 
incomplete  below,  horseshoe  shaped,  the  ends  separated 
from  apex  of  hypostoma  by  length  of  oral  fossa  or  mure 
(flg.  20  B);  pronolum  and  collar  at  least  as  long  as  broad, 
collar  hi^y  polished,  surface  convex  or  sloping  upward 
to  a  posteromedian  prominence  or  tubercle  which  may 
be  indented:  scutum  strongly  convex  in  lateral  view,  dislc 
ot'ten  with  a  deep,  broad,  median  furrow;  scutellum 
flat;  propodeum  moderately  long,  without  dorsal  enclo- 
sure but  with  median,  longitudinal  furrow  which  is  pit- 
ted or  crossed  by  many  closely  spaced,  strong  ridges, 
and  usually  bisected  by  a  median  carina  (ridges  or  cariiu 
weak  in  occasional  specimens),  posterior  face  trans- 

venely  fidged  or  rugosopunctate;  spiracular  groove  pre- 
sent,  crossed  by  ridges;  epi&ternal  sulci  long,  both  joining 
at  midventral  line  near  anteroventral  margin  of  pleuron, 
scrobal  sulcus  present;  arcuate  iiitercoxal  sulcus  and 
ridge  present;  marginal  cell  narrowly  rounded  or  bluntly 
acuminate  apically,  stigma  very  long,  length  equal  to  at 
least  half  length  of  marginal  cell  (as  measured  on  wing 
margin),  shape  of  submarginal  cell  II  variable,  length  of 
posterior  veinlet  of  submarginal  cell  ll  less  than  length 
of  posterior  veinlet  of  submarginal  ceil  ill  (but  equal  to 
more  than  half  its  length),  outer  veinlet  of  submarginal 
cell  III  not  parallel  with  basal  veinlet  of  cell  and  ending 
at  outer  third  or  fourth  of  marginal  cell;  first  recurrent 
vein  received  by  submarginal  cell  II  (rarely  interstitial 
between  I  and  II),  second  recurrent  vein  ending  at  t)uter 
tifth  of  submarginal  II  or  interstitial  between  II  and  HI 
(fig.  18 1),  rarely  lecehred  by  submarginal  cell  III;  third 
anal  vein  of  hindwing  narrowly  separated  from  wing  mar- 
gin, thin,  tapering,  short,  not  exceeding  one-fifth  dis- 
tance to  jugal  excision  (flg.  18  I);  midcoxae  nearly  con- 
tiguous, rarely  separated  by  as  much  as  petiole  width; 
Mndfemur  fusiform,  apex  simple;  tibiae  with  fine, 
hairlike  setae  onlv .  female  roidci;  witfiinii  luke.  apicoven- 
tral,  terminal,  bladcliiie  sciac  of  iundiarsomcre  V  narrow 
to  moderate  broad,  separated  by  2.S  times  a  setal 
width  or  more;  petiole  length  usually  about  3.0  times 
hindcoxal  length,  but  sometimes  less  tlian  twice  hind- 
coxal  length  {intermedia),  petiole  length  usuaUy  more 
than  length  of  hindbasitaraus  but  oocaaionaUy  di^tfy 


less;  base  of  tergum  I  with  oval  mat  of  short  hairs  (weak 

in  some  mdes);  stems  TV-VI  in  male  with  velvety  micro- 

pubescence,  nuilc  <:ternum  VII  angularly  cmarginate 
apically,  VIU  triangular,  apex  acuminate  and  deeply, 
narrowly  emargbtate  (fig.  22  G)  or  apex  btoad^  nninded; 
penis  valve  head  with  teeth  along  ventral  margiii,  head 
with  a  basoventral  lobe. 

Gei^nphb!  nrngt:  Thb  Neotropical  genua  rangM  fmn 
southern  Mexico  to  Bolivia  and  southern  Brazil.  Ten  spe- 
cies are  currently  recognised,  but  doubtless  more  of  these 
rarely  collected  forest  dwelUng  wasps  await  discovery. 

Systemafic^:  Trnfiiopais  are  shiny,  el  ungate  ( I  2-2H 
mm)  wasps  with  long,  slender  legs  and  petiole,  and  usual- 
ly a  pronounced  necldike  pronotum.  The  body  is  black  or 
blue  black,  but  some  species  have  a  red  gaster.  Occasion- 
ally the  appendages  are  partly  reddish.  The  mandibles  in 
the  female  and  sometimes  in  the  male  are  reddish  to  yel- 
low. The  clypeus  is  usually  partly  or  completely  yellow 
or  cream  colored.  A  pale  narrow  mark  is  usually  found 
along  the  inner  orbit  on  the  c.xireine  lower  Irons.  The 
wings  are  clear  or  yellowish,  and  always  have  two  dark 
bands,  one  near  the  middle  of  the  wing  and  another 
through  the  submarginal  cells.  Apprcsscd  silver  or  gold 
vestiture  is  confined  mair^  to  the  lower  frons  and  vari- 
ous small  areas  of  the  thorax,  but  especially  notable  is  a 
broad  band  along  the  pc'sterior  margin  of  the  mesopleu- 
ron.  In  contrast  to  Podium  the  head  and  thorax  of  Trigu- 
nopsis  are  generally  sparsely,  finely  punctate,  glossy,  and 
with  little  erect  hair. 

Tiigonopsis  is  usually  quite  easily  identified  simply  by 
its  slender,  elongate  body,  necklilw  pronotum.  and  tri- 
gonal head,  but  a  few  spcckt  are  proportionately  shorter 
and  more  compact,  and  in  some  of  these  the  head  and 
pronotal  characters  break  down.  The  strongly  convex 
form  of  the  scutum  of  Tiigonopsis  gives  tlie  thorax  a  dis- 
tfaicthre  appearance.  When  viewed  laterally  it  tapers 
noticeably  towards  the  petiole  socket  in  most  species.  In 
Podium  and  Penepodium  the  scutum  is  much  flatter,  and 
the  thorax  viewed  laterally  has  a  rectangular,  boxy  ap- 
pearance. The  long  forcwing  stigma  is  also  ilistinctive,  es- 
pecially for  separation  fnnn  l'eiicpi>Jiuni.  hut  it  is  also 
long  in  a  number  of  FnJiiim.  The  female  mandible  of 
Trigonopsis  with  its  subapical  notch  on  tlie  inner  margin 
is  unique  in  the  Sceliphronini,  but  one  species  lacks  this 
notch.  Trigonopsis  has  a  distinctive  median,  longitudinal 
furrow  on  the  propodeal  dorsum  which,  except  for  occa- 
sional variant  spechnens,  is  crossed  by  many  strong,  trans- 
verse ridges  that  give  the  gronvc  a  pitted  appearance.  Ad- 
ditionally, this  furrow  is  longitudinally  bisected  by  a  car- 
ina. This  furrow  plus  the  long  epistemal  sulcus  immedi- 
alcly  separate  rr«;'"/'7>wv  fumi  Podium.  Other  features 
of  Trigonopsis  that  will  separate  the  genus  from  all  but  a 
tew  atypical  Podium  are:  the  broad  space  between  the 
hypostoma  and  the  ends  of  the  occipital  carina,  the  well 
developed  spiracular  groove  (although  crossed  by  ridges), 
the  intercoxal  sulcus,  and  the  absence  on  the  collar  of  a 
median,  longitudinal  impression.  Differences  from  fene- 
podum  are  discussed  uiider  the  latter. 
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Trigoiuipm  tiivides  into  two  species  groups  on  tlie 
form  of  tiic  uccipital  carina,  the  sculpture  of  the  propo- 
deal  dorsum,  and  the  form  of  male  sternum  VIII.  The 
ntfiventris  group  (code  letter  R  in  checklist)  contains  the 
slender  forms.  The  occipital  carina  is  lamelliforra,  the 
propodeal  dorsum  is  lari:cly  smooth,  and  sternum  VIII 
has  an  apical  slit  (fig.  22  G).  The  collai  in  this  group  is 
convm  except  in  vtohtseem,  \n  whfdi  there  is  a  vaguely 
indented  posteromedian  pr<itnincnce.  The  collar  of  re- 
ll^mdens  is  intermediate  between  that  of  violascens  and 
die  more  typical  qiedes.  Species  of  the  intermedia  group 
(code  letter  I)  vary  from  long  and  slender  to  shorter  and 
stockier.  The  occipital  carina  is  low,  the  propodeal  dor- 
sum is  transversely  ridged  (at  least  wealdy),  and  sternum 
VIII  is  simply  rounded  apically.  The  collar  is  tuherculate 
in  all  species  in  tiiis  group,  and  it  is  less  neckiike.  The 
petiole  and  stigma  are  shortest  in  this  assemblage,  and 
the  head  is  not  strongly  trigonal.  The  mandible  in  one 
species  studied  lacks  the  subapical  inner  notch.  The  inter- 
media group  is  the  more  g^ralized  of  the  two  species 
groups. 

Richards  (1937),  after  a  study  of  some  of  the  types, 

produced  a  key  to  the  species,  but  some  of  his  nomencla- 
ture is  out-of-date.  Kold's  (1902)  paper  on  Podium  s.  L 
contains  valuable  data  also.  THgmu^sis  are  uncommon 
in  collections,  and  some  forms  are  still  known  from 

only  one  sex. 

Biology:  The  papers  of  Williams  f  1 9288),  Rau  (1933). 
.Arle  ( l')33),  Richards  (1937),  and  the  recent  ones  by 
bberhard  (1972,  1974)  arc  the  only  references.  Females 
construct  free  niudnests  similar  to  those  of  Sceliphron  on 
tree  trunks,  on  the  underside  ofleaves,  on  the  lower  sur- 
faces of  projecting  rocks,  and  other  sheltered  dtuations. 
Wasps  either  gather  uuid  (Williams)  or  use  water  (Rich- 
ards, Eberhard)  to  soften  soil  for  use  in  building  their 
nesta.  and  often  the  nests  arc  built  near  strcami.  Some- 
times water  may  be  obtained  from  leaf  axils  or  leaf 
surlaces.  Triguiiupsis  ncsis  consist  ol  l  ioin  one  to  129 
elongate  cells  which  are  cemented  together  and  covered 
with  mud.  Blattidae  arc  reported  as  prey  of  cameronii, 
intermedia,  moraballi.  and  mfiventris,  but  according  to 
Richards,  jfr)7/oc7o«t<i  provisions  with  Gryllidae.  Prey 
are  carried  in  flight  dorsum  up,  head  forward.  Paralysis 
varies  from  partial  to  complete.  The  egg  is  laid  on  the 
first  provision,  and  Eberhard  says  that  cameronii  lay  the 
egg  before  the  roach  i&  placed  in  the  cell.  The  egg  is 
placed  just  behind  one  of  the  forecoxae  of  the  host.  A 

single  cell  may  contain  as  many  as  14  roaches. 

The  recent  discovery  by  tbethard  of  a  primitive  type 
of  sociality  in  cameronii  is  the  most  interesting  aspect  of 
Thgimopsis  biology.  In  a  prelude  to  Cberhard's  disclosure 
Richards  (1937)  reported  that  one  six-celled  nest  (of 
which  two  were  open)  o\' mfiventris  may  have  been  the 
work  of  two  female  wasps.  After  removal  of  the  nest 
from  its  substrate,  two  wasps  were  seen  at  the  site,  one 
with  a  roach.  According  to  Fberhard,  cameronii  females 
may  either  build  niudnests  or  renovate  existing  ones  for 
re-use.  After  the  first  roach  is  placed  in  the  nest,  the  open- 
ing is  sealed  with  mud.  One  to  three  days  passes  before 


additional  prey  are  placed  in  the  cell.  Up  to  seven  days 
are  requited  to  complete  the  provisioiung  and  a  mud  cap 
is  placed  on  the  cell  at  the  end  of  each  day.  Eberhard 
found  that  a  single  nest  may  be  maintained  by  one  to 
four  females,  although  each  one  tended  to  concentrate 
its  building  efforts  on  its  own  cell.  Occasionally,  how- 
ever, a  female  would  plaster  or  repair  cells  made  by  nest- 
mates,  and  the  wasps  would  act  together  to  repel  ants. 
Eberhard  found  that  nostmates  occasionally  stole  prey 
from  open  cells,  but  that  this  behavior  was  the  exception 
rather  ^n  the  rule.  Also,  females  being  robbed  did  not 
interfere.  Eberhard  staled  that  the  offspring  of  a  nest 
tended  to  return  to  the  nest  and  provision  ceils  there. 
Males  remained  on  di«  nnt  and  mated  with  eroeigiiqit  fe- 
males, so  that  the  wasps  of  any  ^ven  nest  tended  to  be 
closely  related. 

Mdes  of  ctmmonS  are  reported  by  Ebeifurd  to  guard 
nests. 

Ari6  reared  the  Ichneumonid  Photocryptus  apiealb 

(Schmiedekneclit)  fromceDs  of  nifivcntris.  Richards  re- 
ported that  sarcophagids  of  the  genus  Amobia  were  ob- 
tained from  the  nest  of  vhkaeem,  and  that  the  bomby- 

Antluux  leucopyga  Marquart  emerged  fri>m  one  cell 
of  zneaXoi moraballi.  Eberhard  reared  the  rhipipl)orid, 
Maeroskvm  Ibuare  (Le  Conte),  from  a  camenuUI  cell. 

Checklist  of  rn^uintpsis 

cameronii  (Kohl).  1^02  (Podium),  s,  Mexico  to  Colombia 
(R),  lectotypc  9,  David,  Chiriqui.  Panama.  Champion 
(Mus.  Vienna),  present  designation  by  Menke 

cyclocephabis  F.  Smith,  1873;  Brazil,  Bolivia  (I) 

gryllodontis  Richards.  1937;  Guyana  (R) 

intermedia  Saussure,  1867;  Brazil,  Surinam,  French 
Guiana,  Guyana  (I) 

morOtdU  Ridiards,  1937;  Guyana  (I) 
*renplendemQlioh\),  1902  (Podium).  Brazil,  Peru  (R) 

mjr.  cntris  (Fabricius),       (Podium).  Peru,  Venezuela, 
Surinam,  French  Guiana,  Guyana,  Brazil  (R) 
*abdomimUs  Pcrty.  1833 
haemorrfioidalis  F.  Smith.  1856 
*sonir  Mocsary,  1883;  Brazil,  Peru  (R),  new  status  by 
Menke 

*frivaUszkyi  Mocsary.  1883 
vidua  (Dalla  Torre),  1897  (Scelipiiron),  Trinidad,  Brazd, 
Guyana  (1),  new  name  toiSc^phmn  afjlne  (Smith), 
(Art.  59c) 

affinis  F.  Smith,  1851 ,  nec  SceUphron  affine  (Fabri- 
cius), 1793  (Sphex).  now  m  Scelipliron 
violascens  (DaUa  Torre),  1897  {Scelipliron),  Trinidad, 
Guyana,  Brazil,  Peru  (R),  new  name  tot  Scetiphron  via- 
laccuin  Smith,  (Art.  59^) 
vioiacea  F.  Smith,  1851,  aec  SceUphron  violaceum 
(Fabricius),  1775  (Sphex),  now  in  Chatybion 

Genus  Chalyl>ion  Dahibom 

Generic  description:  Lower  tlirce-rn'ths  of  inner  orbit 
usuaOy  straight,  curving  in  towards  midline  of  face  above, 
orbits  converging  above  or  parallel  except  converging  be- 
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FIG.  22.  Details  in  the  tribe  Scelipluoniiii  A,C,D,M,  facial  views;  B,  head  and  part  of  thorax,  lateral;  E,J,L,  clypeus;  F.G, 
male  ttenium  VIII;  H,  male  antenna;  I,  right  mandible;  N,  head,  thorax  and  gaitral  Mgment  I,  latenl;  A,B,lil,N. 
drawn  from  holotypes. 
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low  in  many  males;  vertex  not  or  only  slightly  elevated 
above  eyes;  postocular  area  not  elongate;  head  with  much 
firect  hair;  froiis  above  sockols  elevated  as  a  flat  or  some- 
times concave  plate  of  which  lower  angles  overhang  soc- 
kets; flagellomere  I  about  equal  to  length  of  II,  male 
flageliomeres  with  placoids  which  may  be  irrceiikir  or 
weakly  defined  (none  in /ru/i/a/c);  sockets  narrowly  sepa- 
rated from  or  contiguous  with  frontodypeal  suture;  dy* 
peus  long,  width  1 .01  33  times  length,  disk  weakly  to 
Strongly  convex,  often  with  a  median  ridge,  free  margin 
in  subgenus  ChalybUm  with  three  teeth  or  lobes  in  males 
and  some  females,  five  in  most  females  (fig.  1 7  D)  (mar- 
gin with  median  lobe  and  lateral  sinuation  in  one  African 
male  and  only  with  median  excision  in  female  of  another 
African  form),  margin  in  subgenus //iem/cAd^K^'on  with  a 
broad,  median  lobe  or  projection  which  is  sometimes 
emarginate  (fig.  22  J),  margin  trilobate  in  sumatranum 
male  (fig.  22  KJ;  mandible  simple  (fig.  1 7  D,  22  M)  ex- 
cept with  inner  subapical  tooth  (fig.  22 1)  in  most  females 

of  subgenus  Chalyhion:  mouthparts  short,  third  maxillary 
palpal  segment  sliglitly  to  broadly  expanded  on  one  side; 
hypostomal  carina  ending  near  inandlble  socket;  ocdpital 
carina  usually  a  complete  ring  or  nearly  so,  contiguous 
with  or  narrowly  separated  from  hypostomal  carina;  col- 
lar usually  about  half  as  long  as  broad  but  occasionally 
shorter  or  longer,  disk  nearly  always  strongly  indented 
mesally ;  propodeum  long,  without  dorsal  enclosure,  pos- 
terior face  often  a  gradual  slope;  propodeal  side  without 
spiracular  groove  ;episternal  sulcus  extending  to  antero- 
ventral  margin  of  pleuron,  scroba)  sulcus  usually  present; 
upper  inolaplcur;!!  pit  small  and  mesopleural  suture 
evanescent  or  absent  tot  most  of  its  length  in  tibiale 
group  where  pleura  form  a  continuous,  flat  surface;  mar- 
ginal cell  usually  acuminate  apically,  submarginal  cell  II 
usually  strongly  n3rri>wed  anteriorly,  rarely  petiolate. 
receivmg  iiotli  recurrent  veins;  third  anal  vein  of  iiindwing 
well  separated  from  wing  margin,  long  (fig.  18  HJ;  mid- 
coxae  nearly  contiguous;  tibiae  not  spinose;  female  with- 
out a  foretarsal  rake;  tarsi  usually  without  plantiilae; 
apicovcntral  biadchke  setae  of  hindtatsomere  V  narrow, 
separated  by  four  or  more  times  a  setal  width;  daw  of 
hind  leg  often  simple  (all  claws  sinipio  in  nwdecamim 
group);  petiole  shorter  or  longer  iliaii  liuidcoxa  or  hind- 
basitarsus; male  tergum  VIII  with  cetci  e\^  ept  m  nuuU' 
ausum  ffonpi  female  sternum  IV  (and  rarely  111)  some- 
times with  hair  mat  which  may  be  in  a  depression,  sterna 

IV-V  of  male  with  velvety  micropubescence  (II-VI  with 
fimbriae  in  saussurei  and  spinolae);  male  sternum  VllI 
triangular  or  with  a  slender  to  broad  fingerlike  apical 
process;  head  of  digitus  variable,  penis  valvc  head  with 
teeth  on  ventral  margin. 

Geographic  range:  Two  of  the  3!  species  currently 
recognized  occur  in  North  and  Central  America;  the  re- 
mainder are  Old  World  inhabitants.  The  genus  is  absent 
in  .South  America,  and  occurs  only  on  the  Da-win  Pcnm- 
suia  of  Australia.  The  iubsema  Hemichafybion  is  not 
represented  in  the  New  World.  Throu^  the  activities  of 
man,  C.  hcngalviisc,  an  Oriental  species,  has  been  iiitio- 
duced  10  and  become  established  in  a  number  of  areas, 
prindpally  idands. 


Systematics:  Qtalybion  generally  arc  metallic  blue 
and  range  in  length  from  1 1  to  32  mm.  The  thorax  is 

black  in  fumpcniic  and  some  flrnu'chalvhii'n  species. 
Some  of  the  tibiaJe  group  and  the  subgenus  Ikmichdy- 
bton  have  partially  reddish  brown  mandibles,  clypeus, 
and  appendages.  This  color  may  even  extend  onto  the 
thorax  in  Hemichalybioii.  Most  Hemchalybion  have 
partly  yellow  legs,  especially  tlw  last  pair,  and  a  ydlow 
petiole,  a  color  pattern  that  iSveiy  Similar  to  that  found 
in  most  Sceliphron.  Whigs  vary  firom  clear  to  strongly 
iaftttnate.  Erect  hair  may  be  V^eorUadc,  and  the  col- 
or sometimes  differs  between  sexes,  or  geographically. 

Most  Otalybioti  are  easily  idenliHed  by  their  blue 
hoiiies,  Stangeella  and  Chlorion  being  the  only  other 
sceliphronin  genera  that  contain  similarly  colored  species. 
The  latter  two  genera  differ  from  Chalybion  in  a  number 
of  characters  among  which  the  positions  of  the  recur- 
rent veins  are  immediately  diagnostic.  The  following 
characters  taken  together  separate  Chdybion  from  all 

other  sceIiphr<Miin  genera;  reception  by  submarginal  cell 
I  of  both  recurrent  veins;  presence  (  iinnor  exceptions) 
of  a  median  indentation  or  sulcus  on  the  collar;  long  epi- 
sternal  sulcus;  absence  on  the  propodeum  of  a  spiracu- 
lar groove,  a  propodeal  enclosure,  or  a  median,  longitudi- 
nal groove;  absence  of  an  intercoxal  sulcus;  and  essen- 
tially equal  lengths  of  tlagellomeres  1  and  11.  Of  these 
features,  the  absence  of  a  propodeal  enclosure  is  the 

most  important  character  for  separating  Chalybion  from 
Sceliphron,  tlie  genus  with  which  it  has  traditionally 
been  assodated  as  a  subgenus.  Only  one  Chalybion,  call- 
fnrnicum.  !ias  ;i  trace  of  an  endosurc.  and  it  is  indicated 
only  occasionally  m  this  spedesand  then  usually  by  a 
sliglu  crescentic  elevation  posterad.  The  equal  lengths 
of  flagellomeres  1  and  11  separates  Qtalybion  from  most 
Sceliphron,  but  these  articles  are  also  equal  (males  of 

fasciatU!>] )  m  :iearly  so  in  a  few  species  ot'  the  laiter 
genus.  The  presence  of  placoids  on  the  antennae  of  most 
male  Chaiyblort  is  also  a  distinction  from  Sceliphron,  as 

is  clypeal  dentition.  However,  van  dcrV'echt  (l''61h)il- 
lustrated  the  clypeus  of  an  unnamed  female  Clialyhion 
which  approaches 5oe/$?Amn  in  having  a  median  notch. 
The  usually  strongly  convex  and  ridged  clypeus  oi  Chaly- 
bion is  distinctive,  but  the  clypeus  also  bulges  to  some 
degree  in  all  Sceliphron.  The  clypeus  is  only  slightly  con- 
vex in  a  few  Chalybion.  The  petiole  compared  with  the 
hindcoxa  and  hfaidbasitaisus  Is  proportionately  shorter 
in  Chalybion  than  in  Sceliphron.  All  Sceliphron  have 
tarsal  plantulae,  but  these  structures  are  absent  in  most 
Oufybion. 

Earlier,  we  (Bohart  and  Menke,  1963)  recognized 
Hemichalybion  as  a  genus,  but  we  have  since  seen  a  bet- 
ter representation  of  species  including  the  atypical /«mor- 
atum.  plus  some  of  the  more  unusual  Chalybion  »,$.  not 
previously  available,  and  we  now  feel  that  the  taxon 
should  be  included  in  Chalyhion  as  a  subgenus  The  usual- 
ly entire  or  somewhat  bilohed  clypeal  margin  ot  flemi- 
clialyhion  species  is  about  the  <inly  significant  difference 
from  Chalybion;  and  the  trilobate  margin  in  the  male  of 
sumatranum  (fig.  11  K)  shows  iiaXHmOeh^blon  is  at 
best  only  weakly  separable  from  Ou^bion.  Therefore, 
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recognition  o{  Hemichalybion  even  as  a  subgenus  seems  in 

Ml.  Mm  it  ooulO  t)6  fscopiisd  ii  i  genus  on  tbe 

basis  of  ycUow  color,  if  the  nonyeliow  marked  femora- 
turn  v/cn  placed  in  Chalybion  s.s.  Hopefully,  the  biology 
of  femora  luni  and  older  Ilemkhalybinn  species  when 
known  in  more  detail  will  iielp  to  clarify  the  status  of 
these  taxa.  F<»r  example,  Chalybion  sj.  do  not  malce  mud 
nests,  but  some  authors  suggest  that  HenUdidybion  spe- 
cies  do. 

Omtybion  is  p^enerally  regarded  as  a  dose  relative  of 

Sceliphron,  but  it        be  more  closely  allied  with  Podium 
or  Chlorion.  The  thorax  of  Oialybion  tends  towards  elon- 
gation as  in  these  two  genera,  unlllce  the  diorter,  stockier 
tdorax  of  Sceliphroii.  Tlie  thorax  of  Cbalyhioii  is  similar 
in  most  respects  to  thai  of  Podium,  and  the  clypeal  denti- 
tion of  Chefybion  s.s.  is  not  far  removed  from  that  of 
Oilimon  and  female  Podium.  On  the  dtlier  hand,  the  cly- 
pcus  and  more  compact  thorax  of  the  subgenus  Hemi- 
chalybion offer  a  transition  between  Otafybkm  and 
Sceliphron 

Morphologically  Chalybion  s.s.  is  diverse.  The  libiale 
group  (code  letter  T  in  citecklist)  consists  of  several  Afri- 
can species  in  which  the  pleura  are  streamlined  into  a 
continuous  smooth,  flat  surface,  and  the  mesopleural  su- 
tuie  is  evanescent.  This  is  also  the  only  group  in  which 
reddish  color  is  found  on  the  appendages,  etc.  In  liie  made- 
aasum  group  (code  letter  M)  we  place  madecassum  and 
fr< x'.hilc.  two  forms   ;'.!:  a  very  long  petiole  and  long 
tiiorax.  Most  peculiarly,  simple  claws  occur  throughout, 
and  there  are  no  cerci  in  the  male.  The  first  teigum  in 
this  group  is  longer  than  high  and  almost  forms  part  of 
the  petiole.  Chalybion  froiuatc  is  one  of  the  most  unusual 
Spedes  in  the  genus.  The  plate  above  the  antcnnal  sockets 
Is  much  more  developed  than  in  other  species.  Its  lower 
margins  are  thickened,  double  edged,  and  reflcxed  up- 
ward so  that  overall  the  structure  is  very  similar  to  the 
plate  found  in  the  doiichurin  genera  of  the  Ampuiicinae. 
This  spedes  is  also  the  only  Chalybion  we  have  seen  that 
lacks  placoids  on  the  male  antenna.  Plan'iil.fc  nccm  spor- 
adically in  the  genus.  The  female  mandible  is  simple  in 
the  subgenus  Hemididybton  and  in  a  few  species  of  the 
subgenus  Chalybion:  califoniicum.  dolirhothorax.  and 
the  madecassum  group.  Of  the  20  species  we  have  seen, 
only  a  few  have  toothed  hindclaws.  The  last  female  ster- 
num in  accUfic,  fabricator,  and  malivuum  is  broadly  trun- 
cate. The  clypcus  is  unusual  in  an  unidentiticd  I'liilippines 
female  that  belongs  in  this  last  assemblage.  There  is  a 
median  lobe  weakly  subdivided  into  three.  On  each  side, 
some  distance  from  this  lobe  is  a  small,  acuminate  tooth. 
The  collar  is  long  in  madecassum  and    tiich  •thorax  and 
is  at  most  feebly,  longitudinally  sulcate.  The  thorax  in 
the  last  spedes  is  very  long  in  proportion  to  the  rest  of 
the  body  (fig.  22  N)  and  the  face  is  rather  narrow  (fig. 
22  M).  The  petiole  is  of  normal  length.  This  unusual  wasp 
is  known  only  from  a  femak  in  the  Paris  Museum  and 
the  type. 

In  a  few  species,  laevigatum  and  japonicum  for  ex- 
ample, wing  venation  is  rather  unstable,  and  various  anom- 
alies involving  primarily  the  submarginai  cells  are  not  un- 


oommtm.  Ledetoq  (19S5c)  has  figured  some  of  the  varia- 

tion  enoounM  in  ^ssi!&m  Mim  l§ 

Vecht  (pcrs.  comm. )  the  second  submarginai  cell  is  peti- 

olate  in  one  African  species. 

Species  characters  have  been  outlined  by  Kohl  (1918), 
but  we  have  noted  a  few  things  that  seem  important 
which  he  overlooked:  the  development  of  a  lamelliform 
metipkural  flange  (as  in  califormcum),  the  number  and 
arrangement  of  placoids.  male  genitalia  including  the  last 
sternum,  the  setation  of  the  last  tarsomcre,  and  the  de- 
gree of  separation  of  the  hypostomal  and  occipital  carinae. 

Kohl's  (1918)  revision  of  the  world  species  of  Chaly- 
bion (as  a  subgenus  of  Sceliphron)  is  still  the  basic  work 
for  identification.  The  discussion  t)f  van  tier  Vecht 
(1961b)  on  the  relationsliip  between  Chalybion  and  Sceli- 
f^mrn  is  also  important.  Arnold  (1928)  keyed  some  of 
the  ,\fricari  species  and  Holiart  and  Menke  ( l'>63)  keyed 
the  New  World  forms.  Beaumont  (1965)  and  Leclercq 
(1966)  provided  useful  notes  and  figures  for  discriminat- 
ing certain  Old  World  species. 

Key  to  subgenera  of  Chalybion 

1 .  Female  clypeus  with  three  or  five  lobes  or 
teeth  (with  only  a  median  notch  In  one 

African  form),  male  clypeus  v.  itli  tl.ree 
lobes  or  teeth:  legs  and  petiole  without 
yellow;  inner  inargni  of  female  mandible 
usually  with  subapical 

tooth  subgenus  Chalybion  Dahlbom 

Female  clypcus  with  broad,  projecting 
orshallowly  emarpinate  miuiian  lobe, 
male  clypeus  sinnlar  or  hiloliale.  if 
trilobate  (fig.  22  K)  then  petiole 
yellow;  inner  margin  of  female  mandi- 
ble simple  subgenus  Hemichalybion  Kold 

Biology:  Tlie  basic  rcfetenccs  on  Chalybion  s.s.  are 
Rau(1915,  1928a,b,  1935bJ,  Irving  and  Hinman  (1^35), 
and  Muma  and  JefTers  (194S)  on  califomieum:  Rau 
(1940)  and  Ward  (1970.  Wl\)oa  zimmermamii:  Iwala 
(1939b,c,  I9f,4a)and  Yamamoto  (1942.  195S)  on /a/WH- 
icum:  Dutt  (1912),  Bordage  ( 1912).  Friederichs  ( I9|8), 
Williams  (1919),  and  Jayakar  and  Spurway  (1963, 
I965a.b)  on  bengalense. 

All  typical  Chalybion  species  appear  to  mass  provision 
with  spiders  and  make  their  nests  in  preexisting  cavities 
such  as  holes  in  wood,  bamboo,  and  other  plant  stems, 
crevices  in  walls,  and  in  abandoned  mudnests  of  other 
wasps  mch  as  Sceliphron  and  Dypoxyloti  Rau  (1928a) 
noted  a  single  instance  where  a  ealifimieum  female 
opened  a  scaled  nest  of  Sceliphron  caementarium.  re- 
moved the  contents,  and  then  introduced  her  own  spider 
prey,  but  this  appears  to  have  been  a  vei\  mi  isual  case. 
Chalybion  females  use  mud  to  partition  and  seal  their 
nests,  but  instead  of  gathering  the  mud  from  damp  areas 
as  Sceliphron  does,  tliesc  w  asps  carry  water  to  a  source 
of  mud  near  their  nest,  and  then  use  the  water  to  dampen 
the  earth  so  that  it  can  be  plastered  (Rau,  1928a,b;  Ward. 
1971 ).  Old  Sceliphron  nests  are  a  common  nniJ  source 
for  Clialybion  califomieum  and  zimmennaiuu.  Althougli 
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technically  Chalybion  daub  their  nesu  with  mud,  they 
should  probably  be  called  water  carrying  wasps  rather 

than  mud  daubers.  The  latter  name  is  more  appropriate 
fox Scelipliron  species.  Rau  (1928b)  called  C.  californi- 
cum  the  "cow  bbd  wasp  "  and  Yamamoto  (1958)  used 
the  name  "blue  burglar"  in  apparent  reference  to  C. 
hengaleiue,  both  appclalions  referring  to  the  appropria- 
uiui  n\  S^^fhron  nests  by  these  two  species.  Chalybion 
bengatense  uses  a  variety  uf  cavities  for  nesting  sites,  how- 
ever,  and  although  califomicum  has  apparently  only 
been  observed  in  old  Sceliphron  nests,  it  seems  likely 
that  this  species  must  also  use  other  suitable  cavities. 
With  the  exception  of  aUiformcum.  those  Chafybhn 
species  thai  have  hceii  studied  in  detail, /trpomci/m,  zim- 
mermanni,  and  bengalenic,  seem  to  prefer  pre-existing 
cavities  over  empty  mudnests  for  nest  sites.  For  example. 
Ward  (1071)  fouii;;  tlial  iini\'  1  5  percent  of  the  198 
nests    zinunenmnni  that  she  studied  were  made  in  old 
Scd^}hmn  nests,  while  80  percent  were  made  in  pre- 

cxlsting  luiles  in  wood. 

One  of  the  more  interesting  aspects  of  the  nesting 
behavior  of  CMtyMon  s.s.  is  the  fact  that  all  of  the  Spe- 
cies listed  above  except  aUifomkum  seal  tiieir  nests 
with  an  inner  layer  of  mud  and  an  outer  layer  of  white 

material  coiTijiosed  of  eitlier  linie  from  walls  or  uric  acid 

obtained  from  animal  feces  (Williams,  1919;  Jayakar  and 
Spurway,  1963;  Yamamoto,  1942;  iwata,  1964a:  and 

Ward,  1070,  1071).  In  contrast,  C.  caHfowiann  seals  the 
"rented"  Scelipliron  ncsls  with  small  clumps  uf  mud  (Kau 
1928a;  Muma  and  Jeffers,  1945).  There  is  an  interesting 
correlation  between  the  type  of  nest  closure  and  the  form 
of  the  female  mandible.  Oialybiun  caiijornuum  has  simple 
mandibles,  but  the  females  of  species  tfiat  use  a  white  seal 
have  a  subapical  tooth  on  the  inner  margin. 

The  wasp  egg  is  laid  on  the  abdomen  of  one  of  the 
spider  pre\ .  bu!  tlu-re  is  disagreement  as  to  when  it  is  laid. 
For  example,  Rau  (1928a)  claimed  that  califomicum  fe- 
males laid  the  egg  on  the  last  provision,  but  Muma  and 
Jeffer8(1045)  stated  that  it  was  laid  on  the  first  provision. 
Bordage  ( 1 0 1 2 )  s;nd  that  the  egg  was  laid  on  the  last  spi- 
der it)  bcngalciise.  Yamamoto  (1942)  claimed  that  japoni- 
cum  laid  the  egg  on  the  spider,  before  it  was  introduced 
to  the  cell.  One  of  the  common  provisions  of  C  califomi- 
cum is  the  black  widow  spider.  Latrodi'ciiis  niaciain  Fab- 
ricius(Rau,  193Sb;  Irving  and  Hinman,  193S;  Muma  and 
Jeffers,  1945).  Some  authors  report  that  temporary  mud 
closures  are  made  on  nests  that  take  more  than  a  day  to 
provision. 

The  cocoon  of  C  a^fomicum  and  zimmermami  is 

brown  like  that  of  Srcliphnm.  but  it  has  a  fragile,  pale, 
outer  cover  of  silk,  it  is  not  known  whether  this  is  true 
for  all  OmfybkM  because  descriptions  of  cocoons  of 
other  tpedes  merely  say  that  they  are  brown. 

Data  on  HemMtalyhion  are  fragmentaiy.  According  to 
v.in  dei  V'eclu  (correspondence  wiili  \1enke),  the  exten- 
sive papers  by  Verlaine  (192S,  1926)  on  a  species  called 
cfyptatum  actually  pertain  to  Sceliptuon  sptrifex.  Rudow 
(1912)  Umml  fcni'iraruw  using  a  futmenes  muil  nest,  and 
BcMielli  (1969)  found  the  same  species  in  an  old  mud 


nest  which  we  presume  was  abandoned  by  a  Sceliphron. 
Rudow  described  the  cocoon  of  femomtum  as  li^it  yel* 
low.  Brauns(19I  la)  said  that  spinolav  nests  in  crevices 
just  like  Chalybion.  Arnold  (1928)  said  of  spinolae  (as 
ecfdoni),  it  is  "frequently  seen  in  houses,  with  an  inooo- 
vernent  partiality  for  building  its  mud-nests  at  the  angles 
of  walls .  . .".  Quite  likely  Arnold  made  the  same  mis- 
take with  spinolae  that  the  Peckhams  and  Rau  (early  pa- 
pers) made  in  their  observations  of  C.  califomicum  in  not 
realizing  that  the  wasp  does  not  build  its  own  mud  nest, 
but  takes  empty  Sceliphron  nests  for  its  own.  According 
to  van  der  Vecht  (1961b)  a  specimen  of  clypeantm  in  the 
Paris  Museum  bears  a  label  that  says  it  is  a  common  in- 
habitant ufSynagris  mud  nests 

Oialybion  is  one  of  the  sphecid  genera  that  commonly 
forms  "sleeping"  aggregations  in  sheltered  situations  at 
"night  or  during  inclement  weatlicr  fBordagc.  1912;  Jaya- 
kar and  Mangipudi,  1965;  Williams,  1928a;  IwaU,  1963; 
Bohart  and  Menke,  1963;  Ward,  1972). 

Checklist  of  Clialybion 

Subgenus  OuiyUon 

accltne  (Kohl),  1918  {See^ihnmy,  New  Guinea 
fteUBfelMc  fD.ihlbom),  1845  (Pefopoeus):  Mozambique. 
Seychelles,  Socotra,  Mauritius;  Oriental  Region  to  nc. 
Australia,  Johnston,  Gilberts,  Marianas,  Solomons, 
Hawaii,  Phoenix  Is. 

vhlaceum  Pabricius,  1 775  (Sphex),  nec  Scopdi,  1763 
?  fenim  Drury,  1782  (Sphex ) 
?  nitidulum  Christ,  1791  (Sphex) 
?  smaragdimm  Christ,  1791  (Sphex) 
?  ferox  Westwood.  1 8?7  (Chlnn'on) 
benoiti  Leclercq,  1955;  se.  Africa:  Mozambique  (T) 
?Aoean(fef(Spino]a).  1851  (4inmopAflr):  Guinea 
bonncli  Leclercq.  1066:  Madagascar 
calijaniicitni  (Saussure).  1867  {Pciopcus),  N.  America: 
tianscontuiental;  Mexico,  Hawaii,  Bermuda 
Ctteruieum  Linnaeus,  1 763  (Sphex),  nec  Linnaeus, 
17S8 

cyattam  Fabricnis,  1775  (S)pAex),  nec  Linnaeus, 

1758 

convexum  (F.  Smith),  1876  (Pelopoeus);  Rodriguez  Is. 

*doliclu>th()rax  (Kohl).  \^\^  {.SccUphrnn);  China 
fabricator    .  Smith),  I860  (/V/w/^afi/i),  Moluccas;  Batjan 
gnevum  Kohl,  1918  (5<v/4iAK)n),  new  synonymy  by 
van  der  Vecht 

frontale  (Kohl),  1906  (Sceliphmn);  Celebes,  Philippines 

(M) 

fuscipenne  (F.  Smitli),  1856  (Pelopoeus);  Senegal  to 
Gabon  (T) 

grcJkri  (Kohl),  1018  (SccUphnm):  Zaire 
heinii  (Kohl).  1006  {Scciiplmni),  Sudan,  Etiiiopia,  Saudi 
Arabia  (T) 

ptanatum  Arnold.  1951  (^ceAjpAmn),  new  synonymy 
by  van  der  Vecht 
japotdam  (Giibodo),  1883  (Pehpoeus);  Japan'  ^ 

J.  van  der  Vectit  examined  Ciribodu's syntypcs  (Mus.  Cienua) 
and  aotiiied  u*  of  thb  qnaonyiny. 
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atrvatum  Ritsenu,  1880,  nec5ce(i(pAnm  cmanm  F. 

Smith,  1870,  new  tynoojfmjf  by  van  4»r  Vedit 
ritsemae  Dalla  Torre,  1 897  (^ed^ihnm),  new  name 

for  curvatum  Ritsema 
laponicum  Perez.  1 905,  nec  Gribodo,  1883,  new  syn- 
onymy by  J.  van  der  Vecht 
ssp.punctatum  ( Kuhl),  18b8  (Pdapoeus);  China,  Kor- 
ea. Vietnam.  Taiwan,  Ryukyus,  new  status  by  J. 
van  der  Vecln 
inflexunt  Sickmaun.  1 8''4  {Sccliphron),  new  synony- 
my by  van  der  Vecht 

degenerms  Kohl,  191b  i^celipiuvn),  new  synonymy 
by  van  der  Vecht 

Wapperic/i/(Ballhasar),  I'i57  (Sccliphnni);  Afglianistan 
hetfigatum  (Kohl),  1888  {Fehpoem);  Ethiopian  Region 
(T) 

chalvbeum  F.  Smith,  18S6  (Afopoeio),  nec  Vander 

Unden,  1827 
let^tttum  Dalla  Torre,  1897  (Se^flum) 

IcubitaloideSUmxd.  1910  {SceUphron) 
lugrithorax  Benoit,  1951  (Sphex) 
»p.  sommerenl  (R.  Turner),  1920  (Se^^imn);  Zaire, 

Kenya 

cyanmm  Cameron,  1908  (Ammupliila).  ncc  Fabricius, 

1775 

ptrpulciirum  Arnold.  {Sceliplimn) 
onunissum  (Kohl),  1889  (Pchpoeiis)\  ne.  Mediterranean 
area 

imdecmtm  (Gribodoj,  1883  (Pelopoeus)  Madagascar, 
Seychelles.  Isles  Glorieuses.  Comoros,  Rodriguez  (M) 

piirpiirescens  Perez,  1895  iScelipliron) 
malignum  (KolilJ,  1906  {SceUphron);  Sri  Lanka,  Sikkim, 
China 

homi  Strand  1^15  {Sce^hron) 
minos  (Beaumont ),  1  ''65  (SceUphron);  Crete,  Greece, 
Turkey 

!!i,!rl!rsu>eclihergi(Koh\),  19 \iHSceliphron);  Zaire  (T) 
largitinii  (Carucuio).  1872  (Pclopoeiis).  Mediterranean 
region,  Iraq,  Iran 

Ifkbile  Lepeletier,  1845  (Pelopoeus) 
nftis/e  (Fabricius),  1781  (Sphex);  Mozambique.  S.  Africa 
(T) 

/Hivniciim  (Gus&akov&kij),  1935  (Sceiiphrony,sw.  USSR 
i«a/rerf(Kohl),  1889  {pdopoaay,  sw.  USSR,  Syria, 
Turkey 

Zl/nmef7fiami/ Dahlbom,  1843;  U.S.:  Texas  to  Indiana, 
N.  Carolina;  Hspaniola 
texanum  Cresson,  1872  iPelopoem) 
ssp.  aztecum  (Saussure).  1867  (Pelupoeus);  US.:  Utah, 
Arizona  to  Texas;  Mexico  to  Costa  Rica;  Revilla 
Cigedo  Is.:  Clarion 
*momtrosum  Kohl,  1918  (Sc^^uon),  new  ^onymy 
by  Menke 

s&p.  peninsularum  Boliarl  and  Menke,  1963;  Mexico: 
fiaja  California 

Subgenus  Htmich^bim 

*dyfiuaim  (Faimuire),  1858  (fdopoemy,  Ethiopian 
Region 


hradiystyba  Kohl,  1888  ^dopoeut) 

ssp.  Imiim  aire 
ssp.  *//ot'«se(Lec!crcq  ),  1955  {Sceliphr(m)\ Ziiie 
/le/mwr«m  (Fabrn ills  t,  1^81  (.S^/>/iejr),  s.  Furope,  w.  Asia, 
Afghanistan 
clialybeum  Vander  Linden.  1827  (Pelopaeus) 
*fuscum  (Lepeletier),  1845  (Pelopaeus);  Sri  Lanka 

tqnvbancnse  Strand,  191S  {Scettf^inm)^  new  synony- 
my by  Menke 

*spirtobe  (htpcktiet),  1845  (Pelopaeus);  Ethiopian  Region 
eckloni  Dahlbom,  1845  (Mio|poeiis);  new  ^nonymy 

by  Menke 

ssp.  mfopictum  (Magretti),  1884  (Pelopaeus):  Sudan, 

Fthiiipia.  Zaito 
ssp.  saussurei  (Kohl),  19 1  &  (SceUphron);  S.  Africa,  new 
status  by  van  der  Vecht 
sumatranum  (Kohl),  1884  ^^eftqioeiis);  Sumatra,  Vietnam. 
Hainan 

Fossil  Chalybion 
moriuum  Cockerel!,  1907 

Genus  SceUphron  Klug 

Generic  description:  Inner  orbits  bowed  out  or  lower 
diree-flfths  essentially  strai^t,  orbits  converging  above 

or  parallel  in  female,  variable  in  male,  vcrte.x  not  elevated 
above  eyes,  sometimes  depressed  below  them:  postocu- 
lar  area  not  elongate;  head  with  much  erect  hair:  flagetlo- 
•ncre  I  longer  than  II  except  I  siiglitly  shorter  than  II 
(25:27)  in  male  of  fascia  I  iiiu:  male  nagelluni  without  pla- 
coids;  sockets  separated  from  frontoclypeal  suture  by 
at  least  0.5  socket  diameter;  clypeus  0.5-0.75  as  long  as 
wide,  disk  slightly  to  strongly  convex,  free  margin  in  fe- 
male sharp  edged  and  with  a  pair  of  broad,  flat  lobes  sep- 
arated by  a  slitiike  excision,  lobes  often  delimited  later- 
ally by  a  simflar  exdsion  (flg.  23  A);  male  clypeus  with 
two  sinuations  or  lobes,  or  rarely  with  a  single  median 
lobe;  mandible  simple  except  with  inner  subapical  tooth 
hi  some  females;  mouthparts  short,  third  maxillaiy  pal- 
pal segment  expanded  oT!  one  side:  liypostoma!  carina 
ending  near  mandible  socket  ni  suhgcimi  Sccliplinm, 
evanescent  about  halfway  to  socket  iaPfosceUphron;  oc- 
cipital carina  ending  just  short  of  hyposlomal  carina;  col- 
lar short,  disk  usually  indented  mesally;  propodeum 
moderately  long,  with  U-shaped  dorsal  enclosure  dcHned 
at  least  apically  by  a  broad  furrow;  propodeal  side  with- 
out spiracular  groove;  epistemal  sulcus  extending  to  anter- 

oventral  margin  of  picurori.  fi;n  nfk-n  int^-rrupted  at  level 
of  pronotal  lobe  by  an  angular  pleural  bulge  in  subgenus 
SceHphnm,  scrobal  sulcus  present  or  absent;  metapleural 
snli  Ms  Ndiiif  times  present  between  upp6r  and  lowcr  meta- 
pleural pits,  lower  metapleural  area  otherwise  often  dif- 
ferentiated from  propodeum  by  sculpture;  margmal  cell 
rounded  or  acuminate  apically,  submarginal  cell  11  broad- 
er than  long  and  recehring  both  recurrent  veins;  third  anal 
vein  iif"  liindwing  well  separated  from  wine  margin;  mid- 
coxae  essentially  contiguous,  outer  surface  of  hindcoxa 
with  angultf  budge  in  ipt^ex  group;  tibiae  not  spbiose; 
female  without  foretanal  rake;  apiooventral,  termhial. 
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Sceliphron  caementarium 


Stangeella  cyaniventris 


FKi.  23.  Facial  portraits  of  females  in  the  tribe  Sceliphronini. 


bladelike  setae  of  hindtarsomerc  V  narrow,  separated  by 
four  or  more  times  a  setal  width;  claw  tooth  rarely  sub- 
basal  or  subapical,  claws  simple  in  fislulare;  petiole  length 
2.5-3.6  times  hindcoxal  length,  and  1.5-2.2  limes  length 
of  hindbasitarsus;  male  tergum  VIII  with  cerci  in  sub- 
genus Prosccliphron:  female  sterna  without  hairmats; 
male  sterna  without  or  with  weakly  fortned  bands  of 
velvety  micropubescence;  male  sternum  Vlll  broadly  tri- 
angular; head  of  digitus  variable,  penis  valve  head  with 
teeth  on  ventral  margin,  apex  of  head  with  lateral  acumi- 
nate process  in  most  species  of  subgenus  Sceliphron. 

Geographic  range:  Sceliphron  is  found  in  all  of  the 
temperate  and  tropical  continental  areas  of  the  world 
and  many  islands.  Thirty  species  arc  known,  and  most, 
including  the  suhgemis  Prf>sceliphron.  are  located  in 
the  Old  World.  Two  species,  caementarium  and  J'uscum, 
have  been  introduced  to  a  number  of  new  areas 
througli  the  activities  of  man. 

Systematics:  Sceliphron  species  range  in  length  from 
12  to  32  mm.  The  body  is  black,  but  it  and/or  the  legs 
are  conspicuously  marked  with  yellow  in  most  species. 
S.  fusciim  lacks  yellow,  but  the  head,  thorax,  and  legs 
arc  partially  reddish.  The  wings  vary  from  clear  to  yel- 
lowisii  or  amber. 

The  yellow  maculations,  very  long  petiole,  and  pro- 
podeal  enclosure  readily  identify  Sceliphron.  The  female 
clypeus  is  also  distinctive.  See  systematics  of  Chalyhion 
for  other  differences  between  that  genus  and  Sceliphron. 

J.  van  der  Vecht  (in  van  der  Vechl  and  van  Breugcl, 


1968)  divided  Sceliphron  into  two  subgenera.  Tlie  sub- 
genus Prosceliphron  differs  from  Sceliphron  s.s.  primarily 
in  the  presence  of  cerci,  and  the  short  hypostomal  car- 
ina, although  van  der  Vecht  and  van  Bruegel  used  wing 
venation,  eye,  mandibular,  and  other  differences.  They 
divided  tiie  subgenus  Sceliphron  into  two  species  groups, 
the  spirifcx  group  (code  letter  S)  and  the  madraspalanum 
group  (code  letter  M).  The  latter  group  contains  species 
in  which  the  female  mandible  has  an  inner  subapical 
tooth,  and  (he  hindcoxa  does  not  have  a  strong,  angular 
bulge  on  the  outer  surface.  In  the  spirifex  group  the  fe- 
male mandible  with  one  exception  (arabs)  is  simple  and 
the  hindcoxa  has  an  angular  bulge.  The  episternal  sulcus 
is  mterrupted  in  all  of  the  spirifcx  group,  but  it  is  also 
interrupted  in  a  few  of  the  madraspatanum  group.  Sceli- 
phron arabs  is  peculiar  in  having  a  bitubcrculatc  scutel- 
lum,  and  Sceliphron  fisfulare  has  simple  claw  teeth.  Sceli- 
phron deforme  has  a  strange  humped  first  tergum. 

Kohl's  (1918)  world  revision  oi Sceliphron  was  up- 
dated by  van  der  Vecht  and  van  Breugel  (1968).  Van  der 
Vecht's  1961  paper  on  Sce//p//m«  also  contains  valuable 
data. 

Biology:  Much  has  been  written  about  the  mud  daub- 
ers, as  Sceliphron  species  are  called,  in  reference  to  their 
habit  of  building  free  nests  with  mud  collected  from 
some  moist  spot.  Kohl  (1918)  covered  most  of  the  early 
literature  on  these  wasps.  Other  papers  are  those  of  Rau 
(1928b,  1946),  .Muma  and  Jeffers  (1945),  Shafcr  (1949), 
and  Bberhard  ( 197 1 )  on  caementarium;  Krombein  and 
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Walkley  (1962)  and  White  (1962)  on  spirifex:  Janvier 
(1923,  1928).  Orfila  and  Salellas  (1929),  and  Bmch 
(1930)  on  asiaticiim:  Dow  (1932)  on  assimile:  Friederichs 
(1918)  on  fuscum;  Katayama  and  Ikushima  (1935), 
Iwata  (1964a),  and  Spurway  et  al.  (1964)  on  madraspa- 
tamtm;  Rau  (1933)  on  Jistulare;  and  Rotarides  (1934), 
Mazek-Fialla  (1936).  and  Myartseva  (1968)  on  desiUla- 
toriunu 

Sceliphnm  females  build  tiieir  nests  in  a  variety  of 
slieltered  situations,  but  some,  such  as  caemeniariim, 
are  commonly  associated  with  human  habitations.  Each 
mudnest  usually  consists  of  several  contiguous  tubes  or 
cells  of  mud-  Each  cell  is  mass  provisioned  with  spiders, 
and  the  egg  is  laid  on  the  tlrst  provision,  although  some 
American  authors  have  stated  that  the  egg  is  laid  on 
later  provisions  in  caementarium.  Cells  that  have  not 
been  fully  stocked  in  one  day  may  be  temporarily  sealed 
al  night.  Usually  the  several  cells  of  a  nest  arc  covered 
with  a  layer  of  mud,  but  White  (1962)  found  that  only 
40  percent  of  the  spirifex  nests  he  studied  were  so  cov- 
ered. He  postulated  that  this  trait  is  being  lost  because 
the  wasp  is  becoming  more  and  more  associated  with  the 
dwellings  of  man.  Such  sites  offer  more  protection  for 
tlie  nest  than  the  original  ones  (cliff  overhangs,  rock 
piles,  etc.),  and  White  supposed  that  the  extra  protection 
afforded  by  the  outer  mud  cover  is  no  longer  necessary. 

A  variety  of  insects  have  been  found  parasitizing  5fe//- 
phron  nests;  Chrysididae  of  the  genera  Oir)>sb,  Trichry- 
ais,  Ceratochrysis,  and  Pyria:  Ichneumonidae  of  the  gen- 
era Acroricnus  and  Osprynchotm;  chalcids  of  the  genus 
Melittobia;  Mutillidae  of  the  genus  Dolichomutilla;  boni- 
byliid  flies  of  the  genera  Anthrax  and  llyperalonia;  and 
Sarcophagidae  of  the  ^en\i%  Amohia. 

Checklist  of  SceHphron 

Subgenus  SceHphron 

a««M/fl/wm  (Cresson).  1865  {Pelopoetisy,W.  Indies: 
Greater  Antilles,  Bahamas  (M) 
jamaicense  Fabricius,  1775  (Sphex).  ncc  Sphex  janiai- 

ceitsis  (Drury),  1773 
ssp. /wcflc  (Saussure),  1867  (/"f/opfj/s);  Mexico:  Baja 
California,  Icctotype  <S,  "Cap  S.  Lucas,  Base  Cali- 
fornia" (Mus.  Geneva),  present  designation  by 
Menke 

affffjs  (Lcpclclier),  1845  (Pdopaeus):  sw.  Asia  (S) 

caucasicum  Ed.  AndrtJ.  1888  iPeiopoeus) 
argentifrons  (Cresson),  1 865  (Pelopoem),  Cuba  (M) 
assmiile  (Dahlbom).  1843  (Pehpoeiis);  U.S.:  Texas;  Mexi- 
co to  Panama;  W.  Indies  (M) 
nicaragiianum  Kohl.  1918 
asiatkitm  (Linnaeus),  1758  (Sphex):  S.  America  (M) 
Jlgtilum  Daltlbom.  1843  (Pehpoeus) 
vindex  Lepcletier.  1845  (Pelopaeus) 
ntfescens  Strand,  1910 
ssp,  c/h7chxc  (Spinola),  1851  (/"e/opaewi);  Chile,  lecto- 
type  9,  Chile  (Mus.  Turin),  present  designation  by 
Menke 

caementarium  (Drury),  1773  {Sphex)\  N.  and  Centr. 


America,  W.  Indies,  Bermuda,  Peru;  Japan,  Marianas, 
Marshails,  Hawaii.  Australia,  New  Caledonia,  Fiji,  Samoa, 
Society  Is.,  Marquesas  Is.,  Gambier  Is.;  France.  Germany, 
Madeira  Is.  (M) 

Pavomaculatum  De  Geer,  1 773  {Sphex) 

lumtum  Fabricius.  1775  {Sphex) 

Jlavipes  Fabricius,  1781  (Sphex) 

Jhvipunctatum  Christ,  1791  (Sphex) 

affine  Fabricius,  1 793  (Sphex) 

architect  urn  Lepeletier,  \M5  (Pelopaetts) 

servillei  Lepeletier,  1 845  (Pelopaeus) 

solieri  Lepeletier,  1845  (Pelopaeus) 

canadense  F.  Smith,  1856  (Pelopaeus) 

nigriventre  A.  Costa.  1 864  (Pehpoeus) 

taliitense  Saussure,  1867  (Pelopeus),  lectotype  d, 
Tahiti  (Mus.  Geneva),  present  designation  by  Menke 

ecotwmicum  Curtiss,  1938  (Sphex),  new  synonymy 
by  Menke 

destillatorium  (Illiger).  1807  (Sphex),  s.  Palearctic  Region 
(S) 

flavipes  Christ,  1791  (.Sp/jcjc).  9  only,  ncc  Fabricius, 
1781 

petisUe  Illiger,  1807  (Sphex) 
sardonitm  Lepeletier,  1845  (Pelopaeus) 
sardous  Carrucio,  1872  (Pehpoeus) 
trinacriense  De  Stefani,  188*)  (Pehpoeus) 
fasciatum  (Lepeletier),  1845  (Pelopaeus);  W.  Indies:  His- 

paniola,  Guadeloupe,  ?  St.  Vincent  (M) 
fistularium  (Dalilbom),  1843  (Pelopoem).  Mexico  lo 
Argentina  (S) 
bimaculatum  Lepeletier,  1845  (Pelopaeus)^ ' 
hbtrio  Lepeletier,  1845  (Pelopaeus).  lectotype  d,  Cay- 
enne, French  Guiana  (Mus.  Turin),  present  designa- 
tion by  Menke 

fossuliferum  (Gribodo),  1895  (Pehpoeus):  Ethiopian  Re- 
gion (M) 
decipiens  Arnold,  1952 
Quartinae  of  authors,  nec  Gribodo 
ssp.  voeltzkowii  Kohl,  1909;  Kenya  to  Malawi;  Nigeria 
voeltzkovHYioM,  1918 
wflsaiViwi  Turner,  1919 
ssp.  complex  Kohl,  1918;  Gabon,  Guinea 
fuscum  Klug,  1801;  Madagascar,  Seychelles,  Mauritius, 
Reunion,  Aldabra,  Comoros,  New  Caledonia  (S) 
hemipterum  Fabricius,  1798  (Sphex),  nec  Scopoli, 
1772 

quodiVadrd,  1907 
intntdens  (F.  Smith),  1 859  (Pelopaeus):  Celebes  (M) 
javanum  (Lepeletier),  1845  (Pelopaeus):  Java  (S) 
ssp.  benigmim  (F.  Smith),  1859  (Pelopaeus).  Borneo 
sintangense  Slrnnd,  1915 

ssp.  lahorinsum  (F.  Smith),  1859  (Pehpoeus),  Indo- 
nesia; Aru,  New  Guinea 
lorentzi  Cameron,  191 1 

ssp.  mlandicum  Strand,  1915;  Sri  Lanka,  India.  Bangla- 
desh 

' '  J.  van  der  Vccht  and  F.  van  Br«ugel  ( !968)  placed  (his  spe- 
cies in  the  synunymy  of  asiaiicum.  but  Menke  wlio  lia&  st-cn 
(he  supposed  type  in  Turin  idcntilled  it  as  Jhtularhini. 
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ssp.  aemulum  Kohl,  19 18; Philippines:  Palawan 

luzonense  Rohwcr,  1922 
ap.petiobuv  Kohl,  1918;  e.  India  to  Vietnam  and 
Sumatra 

ssp. /e/ii-yonwvander  Vecht,  1957;  Indonesia:  Komo- 

do,  Lombok,  Sumbawa,  Suinba,  Flores 
ssp.  timorense  van  der  Vecht,  1957;  Indonesia:  Timor 
ssp.  chinensevm  Breuget.  1968;  se.  China,  Hainan  to 

■:\  India 

ketum  (Jr.  Smith),  1856  {fdopoeus);  Australia  to  Cele- 
bes, New  Guinea.  New  Caledoiria.  Sotomont,  New  Zea- 
land,Guam,  Carolines  (S) 
cygnorum  Turner,  1910 
ssp.  maindroni  van  der  Vecht,  1968;  Indonesia:  Hal< 
mahera,  Ternate,  Batjan,  Obi.  T;iniiTibar 
"^leptogaster  QMnenin,  1905;  S.  Africa  (may  belong  hi 
Animophilini) 

madnapatanum  (Fabricius),  1781  (Sp/iex);  Maldives,  Sri 
Lanica,  India  to  Vietnam;  Indonesia:  Sumatra,  Java, 

Borneo,  Lesser  Sundas.  Burn,  Ambon  (M) 
nvuierospatanum  Gmelin,  1 790  (Sphex) 
?  lugubre  Christ,  1791  (S/^ex),  nec  Vmeis,  1789 
bltmuplitm  Palisot  de  Beauvois,  19X36 ^tapoeus) 
biUneatum  F.  Smith,  1852  {Petopaeus) 
separatum  F.  Smith.  1852  (Pehpaeus) 
ssp.  tubifex  (Latreille),  1 809  (Peltipaens):  M<ir<uco  to 

Tunisia.  5.  Europe  to  sw.  USSR  and  Iran 
pectorale  Dai-lb       1845  {Pclopucus) 
tnmsca^icutn  Radoszlcowslu,  (Pelopoeus) 
ssp.  pictum  (F.  Smith).  1856  (Pelopoeus):  sw.  USSR, 

Iran,  to  \v,  India.  Oman 
ssp.  conspiciUatum  (A.  Costa>,  1864  (Pelopoeus);  Ptiilip- 

pines.  New  Gufaiea,  Solomons,  Carolines 
ssp.  kohli  Sickmann,  1894;  Vietnam,  China,  Japan, 
Ryukyus 

ssp.  andammicum  Kohl,  1918;  Andaman  Is.,  NIcobar 

Is. 

ssp.  sullen  van  der  Vecht,  1957;  indoiiesia:  Sumbawa, 
Sumba 

ssp.  fornuxsanum  van  der  Vedit,  1968;  Taiwan 
pipfscAmonai  Kohl,  1918;  Iraq  (S) 
quartinae  (Gribodo),  1884  (A'/qpoeus);  Ethiopian  Re- 
gion (M) 

fidvohirtum  Arnold,  1928 
jp^ex  (Linnaeus).  1758  (Spliex).s.  Europe;  sw.  Asia; 
Africa,  Canary  Is.,  (  ape  Verde  Is.  (SJ 
aegyptnait  1  jnnaeus  1758(5p/i«x) 
at  run)  Scopoli,  1  786  (Splicx) 
jhi  ipcs  Christ.  1 79 1  {Splwx),  6  only,  ncc  Fabricius, 
1781 

aegyptiacum  Klug,  1801 
^in^er  BUndiard,  1840,  lapsus 

Subgenus  Pnuceliphron 

bmlafna  (Manidron),  1878  (iV/opaeiv);  New  Guinea 
Cameron,  1906,  emendation 
faUax  Kohl,  1918 


coromandelicum  (Lepeletier),  1845  (iV?/opaeia);  India, 

Sri  Lanka,  Burma 
curvatum  (F.  Smith),  l870(Peio/Nieitf);n.  India,  new 

status  by  van  der  Vecht 

deforme  (F.  Smith),  1856  (Pelopoeus);  India  to  China, 

sw.  USSR:  K;i/akh  S.S.R." 
?  ssp.  rufopictum  (F.  SmiUi),  1856  {Pehpaeus),  Celebes 
flavofasdatum  F.  Smith,  1859  (Mbipwitf) 
ssp.  umfasciatum  (F.  Smith),  1860 (Pelaipoeftf);  Indo- 
nesia: Ternate,  Batjan 
affine  Maindron.  1878  {Mc^umt),  nec  Fabrichis, 
179? 

?  ssp.  atripes  (F.  .Morawit/  ).  1 888  (Pelopoeus),  sw  USSR 
?  ssp.  tibiale  Cameron.  1  8')M  .  c.  India 
b'lMV/)^  Cameron,  1900 
sq>.  kofeanum  Udilda,  1925;  Korea,  Japan 
ssp.biein(iinn  van  der  Vecht.  1957;  Indonesia;  Sumba 
ssp.  taiwanum  Tsuneki,  1971;  Taiwan;  Japan:  se. 
Honshu 

ssp.  iiipponiaini  Tsuneki.  1972;  Japan 
fevem  (F.  Smith),  1858  {pelopoeus),  Borneo 
?  ssp.  mwurium  F.  Smith.  1864  (Mbpoetn);  Indonesia: 
Ceram,  Ambon 
rujipes  Mocsary,  188.^  (Pelopoeus),  ncc  Sceliphron 

n</l^«s(FabriLius),  1804 
mocsan-i  D.illa  T.nie,  18')7 
formosum  (¥.  Snulh).  1856  (Pelopoeus);  hmtoM,  New 
Gubiea;  Indonesia:  Ceram.  Ternate 
tMpueaatm  Cameron,  1 906,  new  synonyn^  by  van 
der  Vecht 
funesntm  Kohl,  1918;  Turkey 
ocellare  Kohl,  1918; New  Britain 
pukhelbtm  Gussakovddj.  1933;  Iran 
rectum  Kohl.  19I8:Sikkim 
iAcs/flAcJu/ Gussakovikij.  l')28;sw.  USSR 

FossU  Sceliphron 

jvn>tar  Cockerel],  1921 
ttrtianum  Meunier,  1915 

Tribe  Sphecinl 

This  group  consiStS  mostly  of  large,  robust  wasps  of 
which  many  species,  especially  in  Sphex,  are  quite  color- 
fid.  Some  of  tfte  commoner  ones  have  been  the  subjects 
of  much  study  by  etliolugisis.  Ikvause  of  this  interest 
some  of  tliem  now  bear  colloquial  names  such  as  tlie 
"Great  Golden  Digger"  and  the  "Yellow  Winged  SpAe*." 
Most  wasps  in  (liis  tribe  arc  f  tssorial.  but  two  of  the  five 
genera  nest  in  preexisting  cavities.  However,  it  is  pre- 
sumed that  they  evohred  from  fossorid  forms.  Nests  are 
provisioned  mainly  with  Tettigoniidae  and  Acrididae. 

IXngnostie  dmactm: 
1 .   (a)  Sockets  near  middle  of  face  and  usually  sepa- 
rated fri.>ni  front:  icl\  peal  -lUturc  by  less  than  a 
socket  diameter,  (b)  male  antenna  with  or  without 

'  ^  The  anangnnent  of  tubtpecies  Mid  synonymy  under  deforme 
was  ranetted  by  van  dec  Vedit  in  comspondMioe. 
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placoids;  (c)  scape  usually  short,  stout;  (d)  flag^l- 


doitiia.  PrUniyx). 

2.  (a)  Clypeus  large,  about  twice  as  wide  as  higli  to 
as  hi^  as  wide;  (b)  labrum  variable 

3.  (a)  Inner  margin  of  mandible  with  one  or  twn 
Icclh.  or  apex  bifid  or  trifidMb)  mandibular  socket 
closed  by  parainandibiilar  process  of  hypostoma. 

4.  (a)  Maxillary'  palpal  !>eginent  III  not  asymmetrical; 
(b)  hypostoma!  carina  complete;  (c)  occipital 
carina  incomplete  below,  disappearing  just  before 
meeting  hypostomal  carina. 

5.  Collar  short,  high. 

6.  (a)  Propoiie;)!  enclosure  rarely  defined;  (b)  spiracu- 
lar  groove  absent  except  in  Sphex;  (c)  episternal 
sulcus  long,  extending  ventrad  to  or  nearly  to 

aiilcroventral  margin  of  plcurun  (rare  exceptions); 
(d)  lower  mclapleurai  area  usually  not  detlncd, 
metapleural  sulcus  usually  absent  between  upper 

and  lnwer  mekiploiira!  pits. 

7.  (aj  Marginal  cell  rounded  or  truncate  apically;  (b) 
three  submaiginal  cells  present  (except  two  in  one 
Prii»iyx)\  (l  )  first  recurrent  vein  usually  received 
by  submarguial  cell  11,  second  recurrent  usually 
received  by  submarginal  III. 

8.  (a)  Female  with  or  without  psammophore;  (b)  mid- 
coxae  nearly  contiguous  (except  in  one  Isodontia); 
(c)  two  apicovcntral  setae  of  hindtarsomere  V 
broad,  bladelike,  separated  by  less  than  twice  a 
setal  width  (exceptions  in  Sphex):  (d)  inner  mar- 
gin nf  claw  to  pically  witli  two  h.isiil  \cc\l .  but  up 
to  five  in  some  Prionyx;  (.e)  tarsomeies  without 
plantulae. 

9.  (a)  Petiole  consisting  of  sternum  I  <inly;  (b)  teigum 
VUl  with  or  without  cerci;  (c)  volsella  with  or 
without  an  articulating  digitus. 

Sysiematics:  The  five  genera  of  the  Sphecini  form  a 
very  cohesive  group.  The  basic  complement  of  two  cUw 
teeth  (up  to  five  in  someiVtowv*),  the  reception  by  the 
second  and  third  submarginal  ceils  of  one  recurrent  vein 
each  (rare  exceptions),  the  absence  of  plantulae,  and 
the  usually  broad,  bladelike,  and  narrowly  separated 

apicovcntral  setae  iiniindtarsomere  V  separate  the  tribe 
from  all  other  Spiiccmae  Two-toothed  claws  are  found 
dsew^iere  in  the  subl~aniil>  uuly  in  the  arnmopliiliii  gen- 
era Parapsammopliila,  HoplamniDphila,  and  t'remochares: 
but  in  these  genera  both  recurrent  veins  usually  end  on 
the  second  submarginal  cell,  and  the  apicoventral  tarsal 
setae  are  more  broadly  separated.  Additionally,  most 
ParapsammopkUa  have  plantulae.  The  few  spedes  of 
Sphecini  with  ammophilin  type  venation  and  only  two 
daw  teeth  are  excluded  from  the  Ammophilini  by  their 
broad  apicoventral  tarsal  setae. 

We  (Bohart  and  Menke,  1963)  divided  the  .Sphecini 
into  two  subtribes primarily  on  the  basis  of  the  shape  of 
submarginal  cell  II.  Our  current  studies  confirm  and 
strengthen  the  validity  of  these  subtribes  but  indicate 
that  the  comparative  lengths  of  the  anterior  and  basal 


veinlets  of  submargbial  cell  II  are  a  more  reliable  (though 
not  infallible)  dlaitnostlc  tool  than  the  shape  of  the  cell. 

In  the  Sphccina  the  basal  vcinlel  is  nearly  always  eL]ual 
to  or  shorter  tlian  the  anterior  veiiilct,  while  in  the  Pri- 
onyxina  the  basal  veinlet  is  always  longer  than  the  an- 

terior  veinlet.  Problems  in  the  UK  of  this  subtribal  dif- 
t'eience  arise  in  a  few  Sphex  and  one  boiiotitia  where 
ilie  basal  veinlet  may  be  as  much  as  20  percent  longer 
than  lliC  anterior  veinlet.  Fortunately,  this  venational 
problem  is  overcome  by  the  use  of  additional  subtribal 
characters.  Some  of  these  can  be  found  in  the  key  to 
genera  which  follows,  and  others  are  noted  in  the  sub- 
tribal  diagnoses. 

One  distinction  is  worthy  of  note  here,  however. 
Generally  it  has  been  thought  that  in  all  Sphecinae  the 
volsella  has  a  movable  digitus.  In  the  Prionyxina,  how- 
ever, the  digitus  has  apparently  become  fused  with  the 
rest  of  the  volsella  so  that  by  definition  liiere  is  no 
digitus.  This  evolutionary  advancement  in  the  Priony- 
xina emphasizes  tbe  pbyioyenelic  "eniuma"  stated  by 
Evans  (i9Sba).  lie  pointed  out  that  biologically  Sphex 
and  fsodontia  (^  Sphecina)  are  farther  advanced  than 
Prionyx     Prinnyxi'W),  but  tlial  morphologically  fn- 
oiiyx  was  more  specialized  than  Sp/iex  or  Isodontia. 


FIG.  24.  Oendrogram  showing  suggested  relationships  of 
genera  in  the  tril>e  $phecinL 

A  suggested  phylogeny  of  the  Sphecini  is  shown  in 
figure  24.  Mmmles  seems  to  be  the  mt)st  generalized 
form  in  the  tribe,  but  it  is  perhaps  meaningless  to  try 
to  assess  the  relative  evolutionary  positions  of  the  other 
four  genera  because  of  the  discordance  of  various  phy- 
logenetic  criteria.  The  greatest  numbers  of  morphologi- 
cal speciali/ations  are  found  in  certain  eroups  o( Fri- 
onyx,  but  its  biology  is  relatively  primitive.  Isodontia 
and  Chih^)hex,  which  nest  in  preexisting  cavities, 
seem  to  be  derived  from  fossotial  ancestors.  The  brood 
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cliambcr  in  ilie  ik-sI  of  some  species  af  IsttJoniia  repre- 
sents (lie  niDst  advanced  type  of  nesting  behavior  in  the 
tribe,  although  the  nesting  habits  of  some  Sphex  are 
also  IiigJily  developed.  The  most  complicated  genitalia 
are  found  in  the  genus  Sphex.  but  this  may  be  a  ref- 
lection of  the  age  of  the  genus  rather  than  advancement. 
The  genitalia  are  fairly  simple  and  rather  uniform 
throughout  the  Frionyxina  which,  based  on  the  absence 
of  cerd  and  a  digitus,  is  more  specialized  than  the 
Sphecuia. 

Because  the  genera  included  here  have  until  fairly 

recently  been  regarded  by  most  authors  as  only  sub- 
genera o\  Sphex,  much  of  the  liteiutiirc,  including  keys, 
has  a  rather  broad  scope.  Some  of  the  more  important 
works  of  this  type  are:  Kohl  (1890).  Dusmet  and  Vfercet 
(1906).  Roth  (1925).  Borland  (I926-I929J.  YasumatSU 
(1938a),  Honorc  ( 1  ')4-ta),  Bcrland  and  Bernard  (1947), 
Willink  (1951).  and  Berland  (19S6). 

Biology:  Various  Orthoptera  are  the  prey  of  this 
group.  Sphex.  Primiyx.  lunl  Palmodes  are  fi>ssoriai.  but 
Jsodoulia  and  Otiiusphex  nest  in  preexisting  cavities 
such  as  cracks  in  walls  or  hollow  plant  stems.  The  nest 
is  prepared  before  obtninini;  prey  except  in  some  fossori- 
al  forms  in  the  Prioiiyxina.  Tsuncki  (1963c)  discussed 
the  evolution  ofethological  traits  within  the  east  Asian 
members  of  the  tribe. 

Key  to  genera  of  Sphedni 

1.  l  ength  of  basal  veinlet  of  submarginal  cell 

II  equal  to  or  (more  often)  shorter  than 
anterior  veinlet  (fig.  25  A-C)"; inner  or- 
bits straight  below  but  curving  in  towards 
ocelli  above  (Bg.  27  A,  B);  inner  hindtibial 
spur  closely,  usually  finely  pectinate  (fig. 
28  N)"  complete  spiraciilar  groove  present 

or  absent    subtrihe  Sphecina  ...  2 

Length  of  ba-sal  vemlet  of  second  subniar- 
ginal  cell  greater  than  anterior  veinlet  (fig. 
2S  D,  E);  inner  orbits  straight  or  broadly 
bowed  in  towards  midline  of  face  (fig.  27 
C,  D):  pectens  of  inner  hindtibial  spur 
usually  coarse  and  well  spaced  at  least  near 
middle  (fig,  28  L,  P):  Spiracular  gro<n  l-  ab- 
sent   subtribe  Pnonyxina  ...  4 

2.  Propodeal  side  with  complete  spiracular 

groove  (fig.  29  D),  and  length  of  petiole  as 
measured  along  dorsum  less  titan  combined 

lengths  of  hindtarsomercs  II-IV   

  Sphex  subgenus  Sphex  Linnaeus,  p.  00 

Propodeal  side  without  spiracul;:r  gioove,  or 
groove  incomplete,  not  extending  more  than 
halfway  from  hindcoxa  to  spiracle;  petiole 
length  variable   3 

3.  Claw  teeth  perpendicular  to  inner  margin 

(fig.  26  O);  petiole  measored  along  dcnsum 

Ibo  ImviI  veinlet  is  sliL'liily  luni^cr  than  the  .inlenor  vomlct  in 
a  lew  Australian  S;>lii'x  and  in  some  males  ul  Iso.ioiilia  cJi!\. 
but  Iho  hindlibul  spur  is  fimrly  pcclmalc  Some  Sphex  hjvc 
rather  coarsely  pectinate  spurs  (fig.  28M).  but  in  these  the 
presence  of  a  comptole  ipifacular  groow  ii  diagnoitic  for  the 
genus. 


no  more  tlian  two-tliirds  combined  lengths 
of  hindtarsomeres  ll-IV;  anterior  veinlet 

of  subitiaru'iiial  .  ell  111  equal  to  orsliortcr 
than  length  oi  posterobasal  veinlet  (fig. 

25  B)'";  Ilolarctic   

....  Sphex  subgenus  Fematdina  Bohart  and  Mcnke 
Claw  teeth  obliquely  oriented  to  inner  mar- 
gin ffii'.  26  E):  petiole  equal  to  or  longer 
than  iiinUlarNomcres  II-IV' '  ;  anterior  vein- 
let  of  third  submarginal  cell  usuallv  v\in- 
spciuously  longer  than  length  of  postero- 
basal veinlet  (fig.  25  C)'«    hodontia  Patton,  p.  00 

4.  Free  margin  of  female  clypeus  entire  or 

with  a  median  notch  (fig.  27  C>;  hindtar- 
sal  claw  with  two  to  five  teeth  on  inner 
margin;  male  tlagelluni  often  with  placoids 

on  articles  III-IV";  cosmopolitan  

  Prionyx  Vander  Linden,  p.  00 

Female  dypeus  with  a  truncate  or  slightly 
concave  median  lobe  which  is  bounded 
laterally  by  a  sinuation  or  notch  (  fig.  27 
D);  liinJtarsal  claw  with  iw  o  basal  teeth  on 
inner  margin,  male  nagcllum  without  pla- 
coids; Holarctic   S 

5.  Eptstemal  sulcus  extending  ventrad  nearly  to 

anteroventral  margin  of  pleuron;  female 

with  a  well  developed  foretarsal  rake  

  PalmoJcs  Kohl,  p.  UO 

tpisleitiai  siiL  us  ending  .ii  level  of  scrol>e 
(fig.  29  B);  female  without  a  foretarsal 
rake  (fig.  28  K);  southern  Europe,  western 
Asia   Chilosphex  Menke,  p.  00 

Subtribe  Sphedna 

Diagnosis:  Inner  orbits  straight  below  but  curving  in  to- 
wards midline  of  face  at  level  of  ocelli,  straight  por- 
tions of  inner  orbits  converging  towards  clypeus  or  paral- 
lei  (fig.  27  A.  B);  seapc  '^liort.  globose  or  ovoid;  male  an- 
tenna usually  with  placoids;  free  margin  of  labrum  not 
emaiginate  nor  with  long,  fringing  setae;  malar  space  ab- 
sent  or  very  narrow:  mouthparts  moderately  long  to 
long;  collar  thick  oi  sharp  edged;admedian  lines  and  par- 
apsidal  lines  usually  present,  latter  often  long,  notauli 
usually  absent;  mcsopleural  suture  usually  angulate  be- 
low  (exceptions  mainly  in  Isodontia)  so  that  upper  meta- 

In  iHi.ision.il  v.iri.inis  i>l  the  Ncaretie  .V,  ''F.i  hitac  the  anter- 
ior veinlet  is  longer  than  the  posterobasal  veinici.  but  the 
daw  and  petiole  chaiacteis  ate  diagnostic. 

"  The  petiole  is  slightly  shorter  than  the  combined  leni^ths  oi 
tanomeres  II-IV  in  some  New  World  forms,  but  the  claw  and 
wing  characters  are  diagnostic. 

Equal  in  one  species. 

Malcsot  .1  -eu  I'iile.inli.  and  S..111I1  VniciKai; /'rfoiyx  wiUl 
only  •.wo  ela'.v  '.eelli  lack  pl.Kouls  ,it\a  \\\\\  kc\  10  Palmodes. 
However,  the  Hale.iretK  males  tan  be  idenlilicJ  as  Prionyx  by 
the  dense  eovoring  ol  appressed  while  vestiuiie  on  the  head 
and  tluitas,  and  their  generally  red  iijste:  wilh  cream  eolored 
bands  ai  tlic  apes  o[  cash  teri'um.  Hie  South  American  males 
ean  be  idcnlil  ied  as/V«'/irv  simply  by  the  fact  that /Wffiodet 
does  not  occur  in  the  Neotropical  Region. 
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Piionyx  kirbyi 


Prionyx  pumilto 


FIG.  25.  Wings  in  the  tribe  Sphccini;  bv  =  basal  veinlet,  av  =  anleriur  veinlct.  pbv  =  posterobasal  veinlet. 


pleural  area  is  not  narrowly  attenuate  below  (fig.  29  D); 
lower  metapleural  area  not  defined,  metaplcural  sulcus 
not  evident  between  upper  and  lower  metapleural  pits; 
spiracular  groove  present  or  absent;  basal  veinlet  of 
second  submarginal  cell  equal  to  or  less  than  length  of 
anteriiir  veinlct  (fig.  25  A-C)  (rarely  hasal  veinlet  a  little 
lunger);  first  recurrent  vein  received  by  second  submar- 
^al  ceU,  or  (especially  in  Sphex)  sometimes  interstitial 
between  Hand  III;  tibiae  and  tarsi  sparsely  to  densely 
spinose,  without  long  spines  in  a  few  exceptional  Isoduit- 
da;  pectens  of  inner  hindtibiai  spur  closely  spaced,  usu- 
ally fine  (fie.  2S  N)  (coarse  in  some  Splic.x.  fi<:.  28  M); 
teiguni  VIII  usually  wilii  cerci  (exceptions  in  hoJon- 
tia);  male  without  scalelikc  niieropubescence  on  sterna 
IV-V;  volseUa  with  an  articulating  digitus  (fig.  30  E). 

Discussion:  The  primary  diagnostic  features  of  the 
Sphecina  are:  I)  inner  nihlis  incurving  at  level  of  ocelli; 
2)  iabrum  not  fringed  with  lung  setae  in  female;  3)  basal 
veinlet  of  submarginal  cell  II  usually  less  than  or  equal  to 
anterior  veinlet ;  4)  inner  hindtibiai  spur  with  close,  fine 
peelination;  5)  lergum  Vlli  usually  with  cerci;  6)  male 
sterna  iV-V  with<iut  niieropubescence;  and  7)  volsella 
with  an  articulating  digitus.  As  noted  in  the  diagnosis 


there  arc  exceptions  to  characters  3-5,  but  they  are  in- 
frequent enough  to  be  of  minor  importance. 

Tliis  subtribe  differs  in  a  number  of  cthologieal  traits 
from  the  Prionyxina.  The  nest  is  always  prepared  before 
collecting  prey,  and  each  cell  Is  provided  with  several 
hosts  which  are  usually  flown  to  the  iiesi.  The  egg  is 
deposited  on  the  venter  of  the  pro-  or  mesotiiurax. 

An  interesting  peculiarity  in  the  Sphecina  is  the  ten- 
dency for  males  to  be  larger  than  females  in  some  of  the 
bigger  species  sucli  as  Sphex  latreiUei,  ingeiis,  pcrmagnus, 
and  Isodontia  leonina. 

Genua  Spbex  Unaaein 

Ct'iieric  <!cs(  ription:  Male  antenna  usually  with  one  or 
mure  nonspiculate,  flat  (curved  in  subgenus  Fernakiiita) 
placoid«  wfilch  are  most  common  on  flagellomeres  IV- 

VI  (fig.  28  D):  free  margin  of  female  elypcns  usually  ar- 
cuate, sharp  edged,  often  with  a  small  median  notch, 
sometimes  with  a  small  median  lobe  which  may  be  notch- 
ed (fig.  27  A);  clypcal  margin  usually  broadly  truncate  in 
male,  sometimes  thickened,  often  broadly,  shallowly 
emarginate  (clypeus  triangular  in  male  ol  i!ri:iiitina):  lab- 
rum  in  female  usually  with  a  median  longitudinal  carina 
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FIG.  26.  Tarsal  structure  in  the  tribe  Sphecini;  A.B.  hind- 
tarsomere  V,  lateral  and  ventral,  avs  -  apicoven- 
tril  blade-like  seta  ;€•<*,  hindtanal  daw,  lateral, 

not  all  setae  shown. 

which  may  project  apically  (fig.  28  G),  surface  plain  in 
male;  female  mandible  long,  broadest  at  middle,  usually 

strongly  arcuate,  tlio  .inl-s  nf  tlic  hii'^c  ;m;f  apex  approxi- 
iiiatliiga  rij;lil  angle,  apex  iLsuully  ailaiiiitig  ur  surpassing 
base  of  opposite  mandible  when  ruldcd.  inner  margin 
with  single,  large  tooth  near  middle,  the  upper  surface 
of  which  Is  usually  ridged  and  sulcate,  proximal  side  of 
inner  looili  often  subtended  hy  a  small  tooth  (fig.  27  A) 
(temale  mandible  in  some  Australasian  species  shorter, 
less  arcuate,  and  inner  tooth  subapical):  male  mandible 

^!n'r(er  and  nmre  slenilcr  tlian  female,  inner  tooth  some- 
(nnos  subapical;  malar  space  abs<(|l;  collar  with  some 
thickness  and  usually  standing  apart  from  scutum;  pro* 
poiloal  eneiitsure  present  or  absent;  propodeal  side  with 
a  ctiniplcle  spiracular  groove  except  absent  in  submenus 
FenwlUiiia;  basal  veirdel  ot  sub  marginal  cell  II  usually 
less  than  or  equal  to  length  of  anterior  veinlel  (fig.  25  A), 
but  up  to  1 .2  times  as  long  as  anterior  veinlet  in  some 
\iistiallaii  linfMS,  anterior  vcinlct  of  submarginal  cell 
111  (part  ul  radial  sector)  usually  shorter  than  postero- 
basal veinlet  (part  of  media)  (fig.  25  A);  outer  margin  of 
female  forelei:  witfi  well  developed  rake  cornpiiscd  of 
long,  often  blade-like  setae,  larsomere  1  usually  asym- 
metrical and  bearing  rake  setae  on  both  outer  and  inner 
margins.  II  with  two  or  more  outer  rake  setae  in  addi- 
tion to  those  at  outer  apex  (fig.  28  I);  apicuvenirat  blade- 
like  setae  of  last  tarsomere  of  mid  and  hind  legs  narrow 


to  bruad,  usually  separated  by  about  1.5-2.0  times 
breadth  of  one  seta,  rarely  separated  by  as  much  as  3.0- 
4.0  times  a  setal  width  (mainly  Australasian  forms); 
claws  short  to  long,  moderately  to  strongly  arcuate  in 
lateral  profile,  not  prehensile,  claw  teeth  perpendicularly 
(fig.  26  D)  or  obliquely  oriented  to  inner  margin  (fig. 
26  C):  petiole  usually  straiehl.  short,  length  measured 
along  dorsum  rarely  more  than  two-thirds  combined 
length  of  hindtaisomeres  II-IV;  tergum  Vin  of  male  with 
ccrci;  sterna  of  male  with  or  without  long  erect  setae, 
transverse  iiands  of  tinibriae  absent,  termmal  sterna  of- 
ten with  tufts  or  patches  of  short,  dense  setae:  sternum 
VIII  usually  triangular,  or  rounded  and  with  a  small  api- 
comedian  projection,  but  unusually  inodified  m  a  few 
species;  ventral  margin  of  penis  vahe  head  often  with 
teeth  which  usually  extend  in  a  row  around  outer  surface 
near  apex,  penis  valve  head  sometimes  inflated  and/or 
bearing  apicodorsal  or  lateral  "wings"  or  t)thcr  processes; 
digitus  of  volsella  simple  except  in  some  species  with 
highly  modified  aedeagus. 

Gcograpltic  range:  Spliex  is  a  cosmopiilitan  i;emis  and 
its  111  currently  recugni/ed  species  are  distributed  as 
follows  (some  species  occur  in  more  than  one  region): 
Palcarclic     1 5.  Ncarctic  -  12.  Neotropical  -  28,  Ethi- 
opian   22.  Oriental     19,  and  .Australian  -  21.  Island 
endemics  are  found  in  the  West  Indies.  .Madagascar,  the 
Seychelles,  New  Guinea,  and  on  several  of  the  islands  of 
Melanesia  and  Indonesia.  A  few  species  have  very  exten- 
sive ranges.  For  example,  Spfic.x  ichiwuinotwm  occurs 
from  Canada  to  Argentina;  .S.  argentatus  ranges  from 
India  to  Japan  and  Australia:  and  S.  fumkatus  is  found 
over  most  of  .Africa  and  eastward  to  Sri  Lanka. 

Sysiemaiks:  Spliex  is  used  here  in  the  strict  sense 
meaning  that  the  various  "subgenera"  such  t&  Jsodontiat 
Prionyx  and  Palmodes  are  excluded.  Evans  and  Lin 
( 1956a)  were  perhaps  the  first  autluirs  to  elevate  the 
various  subgenera  to  genera  using  larval  and  cthological 
evidence  to  support  their  action.  We  (Bohart  and  Menke, 
1963)  found  that  adult  morphology  clearly  justified 
raising  the  various  subgenera.  While  their  elevation  has 
since  gained  full  acceptance  among  New  World  autliors, 
many  Old  World  workers  still  ding  to  the  obsolete  view 
of  iiicluding,  under  SpUex.  a  variety  of  morphologically 
and  ethologically  distinct  taxa. 

Our  application  of  the  name5p/ft'.v  is  in  accordance 
with  Opinion  180  of  the  International  Commission  on 
Zoological  Nomenclature  (1946).  which  states  that  Sphex 
flavipennis  Fabricius  is  the  type  of  the  genus.  Starting 
in  1905  and  ending  supposedly  in  1946  with  Opinion 
180  the  name  Sphex  has  had  a  rather  stormy  history  (sec 
Biihari  and  Menke,  |963  for  details).  Among  nearl\  all 
contemporary  authors.  Opinion  180  has  gained  complete 
acceptance. 

The  species  of  Sphex  are  moderate  to  very  large  wasps 
(1 1-47  mm).  Splwx  iiigciis  is  ilie  giant  of  the  getuis  and 
also  one  of  the  largest  sphecids.  BUdc  is  the  basic  ct^lor, 
and  most  of  the  Australian  forms  are  entirely  this  shade, 
but  elsewhere  the  gaster  and  legs  may  be  partly  or  ail 
red.  In  a  few  species  the  head  and  thorax  are  partly 
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red  also  Wings  vary  from  clear  to  yellow,  reddish,  or 
black.  1  lie  black  wings  of  some  species  are  iridescent 
green,  blue  ot  violet,  \1:iny  specie*;  have  extensive  <;ilvery. 
golden  or  cuppery  apprcsscd  hair  on  the  head  and  thorax. 
The  extensive  metallic  apprcssed  hair  ofcubensis,  habe- 
mis  and  sinnc  of  the  Australian  species  is  quite  showv- 
Ereci  iiair  varies  I'roni  sparse  to  dcn^e  and  wool-like,  and 
the  color  may  be  white,  yellow,  red,  or  black.  Males  of 
Sphex  latreiUei  that  have  dense,  erect,  red  hair  on  the 
thorax  and  first  tergum  arc  among  the  gaudiest  sphecids 
known. 

Some  species  are  dichromatic  in  one  sex  (red  or  black 
gaster  in  habenus  fenules,  for  example).  Furthermore, 

the  two  sexes  are  sometimes  differently  colored,  as  in 
servillci  where  the  male  has  moderately  infumate  wings 
and  the  female  has  yellow  wings,  and  in  sericeus  where 
males  usually  have  pale  liair  and  black  legs  but  fenniles 
have  coppery  iiau  and  red  legs.  Wing,  hair,  and  body 
color  varies  geographically  in  a  number  of  species.  This 
has  contributed  to  superfluous  names.  Some  of  these 
poly  chromic  forms  have  been  discussed  by  Bohart  and 
Mcnke  ( 1  ')63 ).  .Vicnke  (196Sa),  and  van  der  Vecht  and 
ICrombein(195S). 

Except  in  the  subgenus  Femddina,  which  contains 
only  two  species,  all  Sphex  possess  a  complete  spiracular 
groove  on  the  propodeum,  and  liiis  diaracter  quickly 
separates  the  genus  from  laodontia.  The  charaetets  in  die 
key  to  genera  of  the  Sphecini  readily  separate  Fernafdina 
Uom  Isodontta.  One  of  the  primary  leatuies  that  we 
(Bohart  and  Menke.  1 963)  used  to  separate  the  two  gen- 
era and  one  we  particularly  stressed  in  our  key  to  genera 
was  the  proportions  of  the  veinlets  of  submarginal  cell 
III.  Unfortunately  this  distinction  between  the  two  gen- 
era bfcaks  down  in  occasional  variants  of  some  species, 
such  as  Uuxe  and  a  numl>er  of  Australasian  forms.  The 
latter  area  isparticidarfy  imp^^'^^^n^  undctstanding 
of  the  taxonomy  of  the  genus  Sphex  because  it  contains 
a  few  perplexing  forms  which  are  atypical  not  only  in 

wine  venation,  hut  also  in  the  form  of  the  mandible,  the 
narrow  ventral,  terminal,  blade-like  setae  of  the  last 
hindtarsomere  (darwiniensis  and  rugifer,  for  example), 
and  the  absence  of  a  median  carma  on  the  labrum.  The 
last  two  lealures  lottunately  have  no  bearing  on  the 
distinctions  between  IsoJontia  and  Sphex.  For  a  fuller 
discussion  of  the  dilTerenoes  between  these  two  genera 
see  systematics  under  Itodontia. 

The  absence  (tf  both  a  spiraculai  .eroove  and  cerci 
prompted  us  (liohart  and  Menke,  1963)  to  describe  Fer- 
nMina  as  a  genus  for  the  New  World  species  huae.  Beau- 

mont  (l'>67h)  pointed  out  that  the  Ol  1  Wcild  species 
melanaciwnm  also  belonged  in  FfnuiUliua,  and  he  re- 
duced it  to  a  subgenus  of  Sphex.  In  most  of  its  features 
(dypeus  sharp  edged,  mandible  shape,  tarsal  rake  present, 
petiole  length,  wing  venation,  claw  teeth  perpendicular 
and  biology)  Fernaldim  is  .V;;/;f.Y-like,  and  it  does  seem 
more  logical  now  to  regard  the  taxon  as  a  subgenus  of 
Sj^tex.  We  have  examined  specimens  of  mekmocnmtis, 
a  species  not  available  to  us  in  our  l')63  study,  and  it  is 
veiy  similar  to  lucae  in  general  body  form,  male  geni- 


talia, and  in  having  placoids  on  flagellomercs  Ul-VUl.  The 
two  species  are  obviously  closely  related.  In  addition  to 
the  characters  mentioned  above.  Fernaldim  differs  from 
typical  ^jpAex  in  having  curved  ratlier  than  ilat  placoids. 
The  perpendiculariy  oriented  daw  teeth  are  not  unique 

to  Fcmaldina:  some  Splivx  s.s.  have  similar  teeth.  The 
male  sterna  are  glabrous  in  Fernaldim,  but  this  condition 
is  also  found  in  a  few  i^or  i5.  The  disjunct  distribu- 
tion of /%r?iflW/>/a  is  interesting.  The  eroup  is  perhaps  a 
remnant  of  the  speci;'lized  offshoot  from  which  Iso- 
dontia  evolved. 

Species  groups  have  yet  to  be  established  in  Sphex, 
but  a  number  of  groups  are  obvious,  based  on  the  struc- 
ture of  the  male  genitalia,  the  presence  oi  absence  of  a 
linear  swelling  in  front  of  the  upper  part  of  the  spiracular 
groove  (present  in  tnfentatm  and  its  relatives  for  exam- 
ple), and  whether  or  not  the  melanotum  is  bituberculate. 
Doubtless  otiier  criteria  arc  available. 

Species  characters  are  easy  to  find  in  most  Sf^ex,  es- 
pecially in  the  male,  but  in  some  of  the  species  complexes 
differences  can  be  subtle.  Male  genitalia  offer  good  char- 
acters in  most  forms,  but  they  are  sometimes  identical  or 
nearly  so  in  closely  related  species.  Tlie  nuinber  and  ar- 
rangement of  placoids  on  the  male  flagcllum  are  very  use- 
ful in  ^pccu■s  discrimination,  but  as  in  Isodontia  there 
seems  to  be  some  variability  within  a  few  species.  For  ex- 
ample, S.  rufocinctus  males  usually  have  placoids  on 
flagellomeres  III-VIII.  but  occasional  specimens  have  them 
on  Ill-Vl,  III-VII,  or  Il-Vlli.  The  same  problem  exists  in 
subtnmctttus  (van  der  Vecht,  1957).  Another  placoid  vari- 
able is  the  length  and  width  of  each  one.  .\  few  species 
lack  placoids  {schrolikyi,fumip€ium,  luctuusa,  darwini- 
ensis, for  example). 

A  number  K^f  Sphex  in  .Australia  and  South  America 
have  unusual  abdominal  modifications  in  the  male  (mel- 
anopus.  eub&uis.  hidfam,  argeminus,  schrottkyi.  per- 
magnus,  ingem,  mendozams.  latreillei,  vestirus,  and  bilo- 
batus.  for  example).  In  these  the  last  tergum  and/or  the 
last  two  or  three  sterna  are  modified  in  various  ways,  and 
the  genitalia  are  usually  bizarre  and  often  large,  so  that 
they  are  partially  exposed.  In  argentlnus  and  mendozanus 
the  last  tergum  is  drawn  out  so  that  it  projects  far  be- 
yond the  last  sternum.  In  argenlinus  the  surface  has  a 
large  bowl-like  depression,  and  the  apex  is  truncate  and 
enniri!iiKitc  The  last  sternum     schroitkyi.  ingcrn.  and 
irwnJiizainis  is  long  and  slender  apically  with  tlie  apex 
truncate  or  bilobed.  In  vesliius  the  last  sternum  is  notched, 
and  two  carinae  extend  back  from  the  sides  of  the  notch 
forming  a  channel.  In  bilobatus  the  sternum  ends  in  two 
long,  fingcrlikc  lobes. 

Other  notable  peculiarities  in  someSpfiex  are:  the  tri- 
angular dypeus  of  mgmthtus  males:  the  projecting, 
emarginate  clypcus  ot permagnus  and  schrotrkyi  males; 
the  apically  expanded  inner  side  of  the  hindtibia  of  mel- 
anopus  and  cubensis;  the  projections  on  the  inner  maigin 
of  the  hindbasitarsis  of  penna^niis  males;  the  alntost  tu- 
bercular swelling  at  the  antcroventral  area  of  the  mcso- 
pleuron  in  females  of  several  Australian  species;  the 
rather  blade-like  prqjection  at  the  ventral  end  of  the 
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petiole  of  one  unideiuificd  Austmliiiii  female;  and  llio 
coarse,  rather  rounded,  ridges  that  traverse  the  propudeal 
dorsum  in  xriceus.  satmas,  and  nifacuth.  Additional 
species  characters  c;in  be  foiiru!  in  leg  selalinn,  including 
lite  presence  or  absence  of  metallic  hair;  the  form  and 
orientation  of  the  claw  teeth;  the  shape  and  sculpture  of 
the  thorax  ,  (.iifferences  in  the  pectination  of  the  inner 
hindiibial  spur;  and  of  course  the  shape  and  sculpture  of 
the  head,  particularly  the  clypeus. 

In  spite  of  their  large  si/.e  and  abundance,  these  showy 
wasps  arc  still  imperfectly  known  taxonomically  in  many 
parts  of  the  world.  Older  keys  arc  out-ofnlate  nomencla- 
torially  or  taxonomically  or  both.  In  addition,  all  authors 
except  Bohart  and  Menke  (1963)  have  usedSJptor  in 
the  brnad  sense     that  ttie  user  nfteii  has  tO  contend 
with  species  oi' Prioiiyx.  Palmodes.  isodontitt,  etc.,  before 
commg  to  the  Sphex  portion  of  the  key.  Kohl  (1 890)  Is 
still  a  hasic  reference  for  the  world  fauna.  Keys  \o  the 
New  World  species  are  found  in  Boliart  and  Menke 
(1963)  and  Willink  (19S1)  who  reviewed  the  Nearctic 
and  Argentine  species,  respectively.  Menke  ( 19(v4d. 
1965a)  published  useful  notes  and  figures  for  some  of  the 
New  World  species  based  on  type  studies.  The  outdated 
keys  in  Femald  (1906)  are  of  some  use  in  the  New  World. 
For  the  Old  World  the  following  keys  are  available:  Ber- 
land  and  Bcinaid  (1947),  Giner  Man' ( 1943b).  and  Dus- 
met  and  Mercet  (1906)  for  Europe;  Arnold  (1928)  for 
the  Ethiopian  Region;  Roth  (1925),  Honors  (1944a),  and 
Berhmd  ( 195(i)  tor  north  Africa;  Bingham  ( 1 897)  for 
India  and  environs;  V'asuniatsu  { 1938a)  tor  eastern  Asia; 
andTumer(19IO)  for  Australia.  The  following  works 
contain  keys  to  closely  related  forms  tound  in  certain 
parts  of  the  Old  World;  van  der  Vecht  and  Krombcin 
(1955),  van  der  Vecht  (1957),  Soika  (1942),  and  Le- 
clercq  (1961e).  The  catalog  of  the  Ethiopian  species 
by  Leclercq  (1955c)  is  also  useful. 

Hiiildi^v:  These  ground  nestine  wasps  are  usimlly 
gregarious.  Most  colonies  seem  to  consist  of  fewer  than 
SO  individuals,  but  occasionally  groups  of  a  hundred  or 
more  (Janvier.  1''26.  Bohart  and  Menke.  l963)oreven 
thousands  of  wasps  ( Bmgbani,  1900)  have  been  ob- 
served. Sphex  colonies  may  be  maintained  for  many 
years    25  in  the  case  of  Sphex  ichneumoneus,  which 
is  the  longest  on  record  (Femald.  1945).  The  papers 
lit  Fahre  (1856)  Picard  (  1903)  and  Olborg  (1966)  on  S. 
rujbcinctus'  * ;  Rau  and  Rau  (1918),  Frisch  (1937).  and 
Ristich  (1953)  on  S.  ichneummeus:  Frisch  (1938)  on  S. 
pcn\ylvanicus:  Ca-tier  and  Morienson  (1965d)  on  S.  lucae; 
Piel  ( iy35b)  on  S.  argeniaius  (as  uiribrostis);  Janvier 
(1926,  1928)  on 5.  tatreillei:  Tsuncki  and  lida  (1969)  on 
S.  suhtnincatm  (as  haemorrltoitlalis):  and  Tsuneki 
(1963c)  on  S.  argentatus,  Jiabolkini  !,^p.  Jlanimiinchus, 
mfocinctiis  (as  maxillosim),  intisitattis  ssp.  J ukuieiisis. 
and  subtrmcatus  (as  iuiemorrhoidaiis)  are  the  most  de- 
tailed of  the  many  references  on  Sphex  biology.  Tsun- 

I  abrc  iinsiiJciitituHi  Ins  siwcics  as  jlayipcnuis  aciordiriK  to  Bei- 
(antl  ( 1923),  ■■■.  hi  L'\.i:nincii  liis  nutcrul  .iivJ  nkTitilicd  llic 
.specimens  a4>  inaxillosui.  However,  6'.  maxillusus  is  prcoccu- 

|ried  and  apparently  must  now  be  caUed  mfodnena. 


eki's  l't63  paper  is  by  far  the  best.  He  disvusscd  the 
pros  and  cons  of  several  behavioral  traits  and  included 
references  to  most  of  the  papers  on  l^phex  in  Japanese 
llial  liave  appeared  in  the  past.  Olberg's  1966  paper 
contains  excellent  photographs. 

Some  of  the  species  studied  by  the  first  students  of 
wasp  behavior  wore  L'iven  common  names  which  have 
become  iirmly  eslablislied.  "The  Great  Black  Uasp" 
(Sphex  pemylvaniais)  of  John  Bartram,  the  early  .Ameri- 
can naturalist,  wat  pertiaps  the  first  fossorial  sphecid 
reported  upon  in  a  scientific  paper,  according  to  Evans 
(1963b).  The  cclcbraicd  behaviorist  Fabre  gained  some 
of  his  fame  from  his  studies  of  the  "Yellow  winged 
Sphex"  (Sphex  ruf€Khtcna\  and  the  Peckhams'  famous 
I89S  boiik  on  "The  Solitary  Wasps"  introduced  the  well 
known  "Great  Golden  Digger"  {Sphex  ichneumoneus). 

Most  species  nest  in  rather  open  areas  with  little  vege- 
tation, but  several,  such  xi peii'ivhaiucus  (Rcif.hard. 
1929b;  Frisch.  1938;  Rau,  1944b),  <  j/;:tf/;((^.vH.s  ( Bequaert, 
1''3:?),  and  vcr/ceitf  (TsuneU  and  lida.  1969;  Piel.  1935b; 
Williams,  1919)  seem  to  seek  mit  dark,  sheltered  areas 
such  as  the  floors  of  abandoned  buildings  for  nest  sites. 
Typically  nests  arc  multicellular  and  vary  in  depth  from 
3  to  about  75  cm  according  to  species,  soil  type,  etc. 
Each  cell  is  at  the  end  of  a  side  branch  of  the  main  tun- 
nel. Species  with  single  celled  nests  iruluJc'  liivac  and 
mblruncatm,  but  the  latter  excavates  seveial  nests  close 
together.  Apparently  some  species  close  the  nest  while 
huiitint!  for  prey,  while  others  leave  it  open,  Prey  arc 
chietly  various  kinds  of  Tetiigoniidae,  but  Gryllacrididae 
andGryllidae  are  occasionally  used  (see  table  6).  The 
prey  collected  by  any  particular  wasp  tend  to  belong  to 
one  species  of  katydid,  but  this  varies  with  the  season  and 
locality.  Prey  arc  flown  to  (lie  nest  dorsum  up,  or  if  too 
large,  the  wasp  may  take  sliort,  iiopping  fliglits  or  even 
walk  to  the  nest.  The  wasp  grasp*  her  prey  by  its  anten- 
nae  which  are  held  by  the  mandibles.  The  middle  legs  of 
the  wasp  may  assist  m  holding  the  prey  during  flight. 
Ca>cier  and  Mortenson  found  that  females  of  /r/coe  ampu- 
tated the  antennae  of  each  katydid  near  the  base.  The  egg 
is  laid  on  the  thoracic  venter  of  the  first  provision.  Mass 
provisioning  is  the  rule,  but  progressive  provisioning  is 
typical  of  mbtruncatus.  Sphex  argentatus  has  the  in- 
teresting habit  of  digging  accessory  burrows,  usually 
two,  one  on  eitlier  side  of  the  real  burrow.  Tliesc  are  dug 
after  excavation  of  the  nest  burrow  is  completed  and  the 
entrance  is  temporarity  closed.  Tsuneki  concludes  at  least 
tentatively  (hat  these  accessory  burrows,  which  arc  left 
open,  .serve  to  divert  the  attention  of  parasitic  llies  away 
from  the  real  nest. 

Saicoph^gid  and  tachinid  flies  are  known  to  parasitize 
Sphex  nests,  and  some  authors  have  noted  that  ants  some- 
times raid  the  nests  of  some  species. 

Checklist  of  Sphex 

At  the  end  i>f  this  list  we  have  recorded  44  sfiecies  that 
were  originally  dcscrificd  in  Sphex  but  most  probably  do 
not  belong  in  it.  These  arc  primarily  names  of  Villcrs. 

Schrank,  MijUer.  Gmeiin  and  other  contemporaries  of  Lin- 
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naeus.  They  represent  species  tliat  luivc  noi  been  i^lentilk-d 
and  some  may  not  be  sphecids. 

Several  common  species  of  Spfic.x  liave  been  misidenti- 
fied  in  tlie  pasl  (haemorrhaiJalia.  fumU  atm.  argentalus, 
subtruncalus,  for  example),  and  consequently  published 
geographic  ranges  nay  differ  from  Uiose  given  here.  We 
have  foUowed  the  most  recent  published  discussion  in 
these  cases,  and  v;iii  der  Vccht  in  correspondence  with 
Menke  has  clarified  many  species. 

Splh  x  subgenus  Splwx 

ahyssiiiu  iis  (  Anu)ld),  1928  {Clilorion):  Ethiopia 
afer  Lepeletier,  1845;  nw.  Africa,  lectotype  9.  "Sphex 

nfra"  in  Lepeletier's  handwriting  (Mus.  Paris),  present 

designation  by  Menke 

ssp.  V  r  /'  .  .r  Dahlbom,  184S;Spabi  totw.  USSR  and 
Atgltaxiistan 
rr/srft  Kohl.  1885 

''pliimipes  Radoszkowski,  1886,  nec  Drury,  1773 
pachysoma  Kohl.  1890 
ahasverus  Kohl,  1890;  Australia 

alaccr  Kiibl.  1 S95;  New  Guinea 
(irgfuiafiis  Fabiicius,  1787;  Oriental  Region  to  ne. 
Australia 

lumcolor  Fabricius,  1787 
tumbroius  Christ.  1791 
OTsenretis  Turton.  1802 

argentifrons  Lepeletier,  1845;  lectotype  d,  Java  (Mas. 
Turin),  present  designation  by  Menke 

pluniij'crus  A  Costa,  1864 
na/iu/u£  Strand,  1913 
ssp.  fimwma  Kohl,  1 890;  Japan 

aj3pertn//f/.v  Taschenberg.  1H69;  Arrcnlina 

ahmeadi  ( Femald),  1906  {Chloriun),  sw.  U.S.;  Mexico 

atropilosux  Kohl.  1885:  Spain  to  sw.  USSR 

atrohirtus  Kohl.  1890 
basilkm  ( R.  Turner).  I9|  .S  (Chlorion);  Australia 
bilohatus  Kohl,  l.S'''^:  Australia 

canescens  F.  Smilii,  185&;  nec  Scopoli,  1786 
bohemmni  Dahlbom,  1845;  Upnda  to  S.  Africa 
labhoniiW  Fux.  ISO  I 

kHiirianJjaniciisis  (.  arneiun,  1V08 

transvaalensis  Cameron,  1910 
hrat  hystdiniis  Kohl.  1890;  New  Britain 
brasiliaiius  Saussure,  1867;  Bra/ii 
caendetmus  Drury,  1773;  Guinea  to  Zaire 

pubAfpamis  Mocsiry,  1883,  new  synonymy  by 
Menke 

caliginosus  Erichson,  1848;  Centr.  and  S.  America;  Lesser 
Antilles 

fitscus  Lepeletier,  1845,  nec  Linnaeus,  1761 

crytlirnptcrus  Cameron.  1888 
campou  Campos.  1922  (pi.  1,  fig.  4);  Hcuador 
carbonicohr  san  der  Vecht,  1973;  Australia 

<xrtnmafm  F.  Smith,  1856,  nec  Scopoli,  1 763 
cas/tmeipes  Dahlbom,  1843:  S.  Africa 
ai^tiatus  P.  Smith.  1X56.  iiidnnesia:  Batjan, Ceram, 
Ambun;  New  Guinea,  Australia 

omafor  F.  Smith.  1856 


Jomu>\ti\  F.  Smith.  1856 
opukntiis  I'.  Smith.  1856 
confrater  Kohl,  1890;  New  Britain,  New  Ireland,  Solo- 
mons' ' 

?jr«6err/ Strand.  1910 
£uteitsir  (Femald),  1906  (C/t/orion);  Cuba 
davtpes  Kohl,  1 890.  nec  Unnaeus,  1758 
darmniennis  R  Turner.  1912;  Australia 
deepens  Kohl.  1895;  S.  Africa 

ssp.  meiiditmaUs  (Arnold),  1947  (CMorion);  Zambia 
Jccorarus  F.  Smith,  187,^;  Australia 
deplanaius  Kohl,  1895;  Sri  Lanka,  Socotra  Is. 
dkOtoUcus  P.  Smith.  1858;  Sri  Lanka,  S.  India  to  Sikkim. 

Borneo  and  Philippines 

aap.flammiiruitus  Strand.  1913;  Vietnam,  China,  Tai- 
wan, ^ul^us,  Japan 
aureopilosus  Berland,  1928.  lectotype  6,  Ba  Cha,  Ton- 
kin (Mus.  Paris),  present  designation  by  Menke 
ihrujlis  Lepeletier,  1845;  U.S.:  California  to  Florida; 
Centr.  and  S.  America;  W.  indies 
angularis  F.  Smith,  1856 
chkmirg}'riais  .\.  dista.  lSh2 
mkam  Taschenberg,  1869,  nec  bversmann,  1849 
did>itettts  Cresson,  1872 
spinfger  Kohl,  1 8^0 
Jorycui  Gucrin-.Vler.cville.  1838;  New  Guinea.  Waigeo 

emi»u/u/us  Kohl,  1898 
ephippium  F.  Smith.  1856;  Australia 
emineus  Kohl,  1890:  Australia 
er}'!lin>ius  Guiglia,  l^^S;  Fthiopi.i 

eryirltinus  Magrctti,  1905,  nomen  nudum 
fermgineipesV.  Fox,  1897;  Brazil 
fiiischii  Kohl,  1890;  Indonesia:  Ewab,  Aiu; New Guhiea, 

New  Britain,  Solomons,  Australia 
flavipemis  Fabricius.  1793;  Mediterranean  region  to 
Afghanistan 
6icoA7r  Dahlbom,  1845;  nec  Fabricius,  1775 
dnereorufocinctus  Dahlbom,  1845 
seUae  Gtihodo,  1873 
rufodomtm  De  Stefani,  1887 
flavovesiilus  F.  Smith,  1856;  U.S.:  Virginia  to  Texas 
flavipes  F.  Smith,  I85(>;  nec  Fabricius,  1781 
flevitanis  Femald,  1906  (CMorion) 
ssp.  sffrmr/re/(  Fern  aid),  l'>06  iChlf>ri<m)\  Mexico 
liirsutm  Saussure,  1867,  nec  Scopoli,  1763 
jorntosellus  van  der  Vecht,  1957;  Indonesia:  Sumba, 

Timor;  sw.  Australia 
fithohirtiis  Bingliam,  1 890;  Sri  Lanka 
fumicariis  Chiist.  1791 ;  Africa:  transcontinental,  Cyprus, 
e.  Mediterranean  area,  Aden,  Socotra.  Pembas,  w.  and  s. 
India,  Sri  Lanka 
albifrom  F-ahrieius.  1793,  nec  VOIleiS,  1789 
metallkus  laschenberg,  1869 
efgentifenis  Walker,  1 87 1 
niagrettii  Crihodo.  1 894 
erebus"^.  F.  Kirby.  1900 
davm  Fernald,  1907  {Qthnon) 

'*  Jam  for  tiebeni  is  probabiy  erroneus  according  to  van  der 
Vecht  in  lit  t. 
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umbrosus  of  authors,  not  Christ 
asp.  voeltzkowiiKM,  1909;  Madagascar 

fimipenms  F.  Smith,  1856;  Australia 
ssp.  antennatia  F.  Smith,  1856;  New  Caledonia,  New 
Hebrides 

ssp.  nv;/.v;  Schulthess,  1915;  Loyalty  Is. 
splendidus  Beriand,  1928,  nee  MQller.  1776 
fimemius  Gussakovsklj,  1934;  China:  Kansu  Prov., 

Szcchwan  Prov.;  Mongolia 
gaulki  Ikriand,  i927;Centr.  African  Rep.,  Ethiopia 
?j6r«A Strand,  1917;  "India  occidcntalis" 

aurulentus  Gi&tel,  1857,  nec  Fabricius,  1787 
gmtiosus  F.  Smith,  1856;  Libya 
guatemalensis  CaiTieron.  1888;  Mexico.  Guatemala 
htAema  Say,  1832;  U.S.:  Virginia  to  Texas;  Mexico 
Ani/m  Cresson,  1872 

UbtStris  Crcsson,  1872 

princeps  Kohl,  1890 

chrysophmaYitAA,  1890 

/fl/itW  Kohl.  1895 
haemorrhoidalis  Fabricius,  1781 ;  Liberia  to  Tanzania: 
Tanganyiica'" 

voluhUi';  Kohl.  1895 

pacliyJermus  Strand.  1916 
up.  umlalicus  Strand.  1916;  RlioJcsia 
ssp. ito/>ro>v/ (Arnold),  1928  (Cliloriony.S.  Africa 
ssp.  mweniemis  (Arnold).  1^47  (Clilorion);  Zaire 
ssp.  hasulo  (Arnold),  1947  (ChlorUtn):  Lesotho 
khneumoneui  (Linnaeus),  1 758  {Apisy,  N.,  Centr.,  and 
S.  America 

siiriiunneiisis  Retziiis,  1 783  (/Vb/notAr) 
launjiuus  Petty,  1833 
laumcttpUka  Templeton,  1841 

croesiis  Lef>eletier.  1845 
dimidiatus  Lepeletier,  1845,  nec  De  Geer,  1773 
Jaumptuoata  A.  Costa,  1862 
if^ti'itiis  Strand.  1916 
incinnptus  Gerstaecker,  187 1 ;  Hthiopian  Region 
nyanzae  R.  Turner,  1918  (Chlorion) 
ssp.anottymus  Leclercq,  1955;  Zaire,  Zambia 
ingms  F.  Smith.  1856;  Brazil.  Argentina,  lectotype  d, 
Brazil  (Mus.  London),  present  designation  by  Menke 
inusitatus  Ya&umatsu,  1935;  Japan:  Kyushu;  ne.  Chiiui 

ssp./ujtii/eRs£rTsuneld,  19S7;  Japan:  Honshu 
iamafeeitsis  (Druty),  1773  (Kespa);  U.S.:  Florida;,W. 
Indies 
AnfWica  Christ,  179! 

aundentus  Gu^rin-MeneviUe.  1835,  nec  Fabricius, 

1787 

JonfenY  Gu£rin*M£neville,  1844 
omatus  Lepeletier,  184S 
/MArnvn/rarKohl,  1890 

Cameron.  1910:  S.  Africa 
kolthoffi  Gussaliovslcij,  1938;  China:  Kansu  Prov. 
kmatia  Mocsiry,  1883;  Rhodesia,  S.  Africa,  Zaire, 

Tanzania 

Recoidt  ofhaemoirhokkUs  from  the  Orienul  Region  m  er- 
rommu  ud  pertain  to  subtnauttut  Dehtbom  or  mmim  other 
spedei  (see  van  der  Vedit.  19S7>. 


hareilki  Lep«letier,  1831 ;  Chile 

fAttitftefsf  Lepeletier,  1831 

r/!(7/e«jft  Lepeletier,  1845 
latro  Erichson,  1848;  S.  America 

dypeatus  F.  Smith,  1856 

romnts  Kohl.  1890 
iibycus  Beaumoni,  1956;  Libya 
luetuosus  F.  Smith,  1856;  Australia 
madammmae  van  der  Vecht,  1973;  Bunma  to  Philippines, 
New  Guinea 

caerulcsccim  Ix  GuiUou,  1841  (Rev.  Mag.  Zool.),  nec 
Reich,  1795 

caenilescens  Le  Guillou,  1841  (Ann.  Soc.  Ent.  France), 
nec  Reich,  1795 

maurus  F.  Smith.  1 856,  nec  Fabricius,  1 787 

nigerrimus  A.  Costa,  1864,  nec  Scopoli,  1763 
malagassus  Sau&surc.  1 890  (p|.  1 8,  Fig,  38);  Madagascar 

maUigassus  Saussure,  1891 

maiagttssus  Saussure.  1892 
!>iii>!,!!i^iiliiri'^  Cresson.  1 868;  Cuba.  Hispaniola 
inaximilimi  Kohl,  1890;  Mexico;  iectolype  d,  Mexico 
(Mus.  Vienna),  present  designation  by  Menlce 
melanoptis  Dahlboni,  184.^;  Fl  .Salvador  to  .Argentina 

difficilis  Spinola,  1851,  new  syn.  by  Menlce 

proximus  F.  Smith,  1856,  new  syn,  by  Menke 

m/?cffM</MS  Taschenberg,  1869 

funesius  Kohl,  1 890,  new  syn.  by  Menke 
meto Gussakovsklj.  1930;  sw.  USSR:  Turkmen  S.S.R. 
mendozanus  Brithes,  1909;  Argentina 
mimuhis  R.  Turner,  1910;  Australia 
WK7f/i»  Giordani  Soika.  I'M."!;  I  thiopi3(?- jiBlfflie'O 
modestus  F.  Smith,  1856;  Australia 

dolicfioeemsKcM,  1890 

hannitus  Kohl,  1895 
muticus  Kohl,  1885;  Indonesia:  Buru.  Ambon  (d  only, 
see  van  der  Vecht,  1973) 
/leaiW (.Arnold).  1928  (Cid'^rinn).  Zaii.-.  Malawi 
nigrohirttts  Koiil,  1895;(;aincu  to  Uganda,  Angola,  and 
Tanzania:  2^nzibar;  Fernando  P6o 

cameninicus  Stnmd,  1916 

eonredtl  Beriand,  1927,  lectotype  9,  Fernando  P6o 
(Mu.s.  Paris),  present  .lcsiL]iKitii)n  by  Mc  ikc 
nitidiventris  Spinoia,  1851;  Mexico  to  Argentina 

Aevrtff  Cameron,  1888 

iwifrnpiciis  Kohl.  1890 
iitidus  Fernald.  1903;  U.S.:  e.  of  Mississippi  Kiver 

bridwelU  Femald,  1903 
ofc.vri/nK  (Fabricius),  1 804  (Pepsisy, Sri  Lanka,  India' ' 
'Hiirtipes  Fabricius,  1 793 

dherasMftf  Dahlbom,  1843 

jBanrAfitpfenff  Cameron.  1889 
observab^  (R.  Turner),  1918  (Oi/oriofi);  l^da,  Zaire 

^ '  Kotil  ( I  895)  slated  thai  Dahlbom's  citation  of  "Guinea"  was 
in  error,  and  lie  suggested  tliat  cinerasceiis  originated  in  tlic 
Oriental  Region.  Van  der  Vecht  (1961)  also  gave  Sri  Lunka  at 
the  probable  location.  5.  Iiiriipes  was  described  from  Geinea 
alio,  but  van  der  Vecht  (1961)  laid  it  nuy  be  lyaonymous 
via  obtcuna.  Kohl  (1890)  tentatively  conadered  birtipei  to 
be  vnonynumt  with  Prioayx  enuMU. 
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opacia  Dahlbom,  1845;  Mexico  lo  Argentina 
ihermguYitM,  1890 

(ipliintis  F.  Sniitli.  1  S56;  (Gambia 

uxiojtus  Gussakov&kij,  1928;  Turicey,  Iran,  Afghanistan, 
sw.  USSR:  Uzbek  S.S.R. 

ssp.  »im/';7j/.v  Houiinmnl,  l')68.  Israel 
pauiinierii  (JucTU\-M6nc\iUc,  1843;  Suiiugal  lu  Zaire 
eximius  Lepeletier,  1845 

pensylvaiiicus  Linnaeii*;.  )  7fi,MCeiitiirin  Inscctorum 
Rariurum);  U.S.;  iraiiscoutiiiciital  except  in  nw,;  a. 
Mexico 

pen^lvanicus  Linnaeiis,  1763  (Ainoenitates  Acad.) 

mbusthoma  Strand,  1916 
perniai;iiits  i\\'\\\u\k):  19S1  (CA/cwfoft);  Aigpntina 
pmuuius  Kohl,  1 890;  Peru 
praedatorF.  Smith,  1859;  Celebes 

calopicrm  Ki.lil.  1890 

ceiebesifuius  Strand,  1913 

koMkmaSinad,  1913 

ssp.  tyrmnicus  F.  Smith,  1 860:  Indonesia:  n.  MoIuccm: 

Batjan,  Kajoa,  Halmalicra 
ssp.  luteipennis  Nk>csur> ,  1883;  Indonesia:  s.  Moluccas: 

AnibtMi.  Huru^^ 
ssp.  mdanopada  Strand.  1915;  India,  Sri  Lanka 

pr,'i\ptr  Kolll.  |.S''0:  Vi.'iii.'/"H.'ia 

pruinusus  Gcrmar,  1817,  Mediterranean  area  tu  Etliiopia, 
sw.  USSR,  and  Burma 
vicinus  l  epeletier,  1845 
6twemu  Gribodo,  1879 
mthneyi  Cameron,  1889 

retract  US  f<UTW.  190? 
resinipea  ( Fetiiaid),  1906  [Chlurion),  Hispanmhi 
ntfipes  Lepeletier,  1845,  leclotype  9.  GuadelDupe 
(Mus.  Turin),  present  designation  by  Menke.  nec 
Linnaeus.  1758 
resplendeiis  Knhl.  1SS5:  Am  i  .    Now  Guinea 
nitidiventris  t.  Sniitii,  1859,  nec  Spinola,  1853 
gmttosua  F.  Smith,  1859,  nec  F.  Smith,  1856 
gratiiisissimus  Dalla  Torre.  1897 
laiiceivt'iitrix  Vaclial,  1908 
WttOacd  R.  Turner,  1908 
iMCrfowi  Strand.  191 1 
llK)dosoma  (R.  Turner),  191.5  (Chlorion).  Australia 
rufinervis  Pirez,  1895;  Seychelles,  lectotype  o,  Mahe, 

Seychelles  (Mus.  Paris),  present  designation  by  Menke 
rufUcutb  (R.  Turner).  1918  {CMortony,  Somalia  to  S. 
Africa 

liaemonhofdatis  Magrctti,  1898,  nec  Fabricius,  1781 
tup-  tatirigtua  Arnold,  1951 ;  Mali,  nec  Rossi,  1794 
rufoebiena  BrolU,  1833;  s.  Europe,  s.  Asia  to  Oiina'  ' 

African  records  of  lutt^iemit  pertain  toa  dmerent  and  prob- 
ably uodetaibed  ipedn. 

SphexmfitelHettttmAtriaugidiamma^tttvMinsjrnr 
oaym*  of  mnefllMUf  by  Eiiropeui  workeis,  but  iMied  on 
limke'a  itudy  of  their  types  (Mus.  Paris)  they  appeu  to  be 
qrnonjnns  of  Sphex  flavipennit  or  afer  in  the  caae  of  trimgu- 
ba.  The  eondltkMi  of  the  typos  is  poor  and  tho  final  docinon 
of  tiieir  Mentlty  slwuM  bo  ascertained  by  some  European 


nuxUlosus  Fabricius,  1793,  nec  Poiret,  1787 
trimguha  BruM,  1 833.  nec  Villers.  1 789>  ^ 

lleuconotiis  Hrulle,  1 S.^.^ 

obscunis  Fi&cher-Waldheim,  1843,  nec  Schrank,  1802, 

nec  Fabricius.  1804 
pedihmn!\jris  7.,\nor.  1925 
Sip.  mavromoiistakisi  Beaumont,  1947;  Cyprus 
iKgifer  Kohl,  1890;  Australia 
$atarm  Kohl .  1  k98  :  Mali  to  Mozambique 

pyrgon  Kohl.  1913 
schoutedeni  Kohl,  19 1 3;  Zaire,  .Malawi 
schfottkyi  (Bertoni),  1918  (Proterosphex);  Argentina 
htdati  Br&thes,  1918,  lectotype  d.  La  Rioja,  Argentina 
(Mus.  Buenos  Aires),  present  designation  by  Menke 
semifossulatus  van  der  Vecht,  1973;  Australia 

argentifrom  F.  Smith,  1868,  nec  Lepeletier,  1845 
serkcm  (Fabricius),  1804  (Pepsis); Indonesia:  Java, Bali, 
Suinba,  Flores 

vp.fiOtriai  Dahlbom.  1843;  India,  Sri  Lanka 

aundentm  Fabricius,  1793,  nec  Fabricius,  1787 

ferrugineus  Lepeletier,  1845 
ssp.  Uneobts  Lepeletier,  1845;  Btinna,  Sumatra.  China, 
Taiwan,  Ryukyus 

lepeletlerti  Saussure,  1867 

ni^^'osiis  Malsiinuira.  I ''12 
ssp.  godejjruyi  Saussure,  1 869;  s.  New  Guinea,  nw. 
Australia 

aurifex  V  Smith.  1S73 

pallidehtrius  Kohl,  1890 

ssp./«mdiiwvan  der  Vecht  and  Krombeln,  1955;  Indo- 
nesia; Talaud.  Sanai.  Celebes.  Batjan.  Bum.  Ambon 
Jerox  F.  Smith.  lH(i2.  nec  Sp/wx  {i'hl<>rii>ii]  ti'rox 

(Westwood),I837^* 
ssp.  niffttcent  van  der  Vecht  and  Kroinbein,  1955; 
Philippines 

ssp.  siueheri  van  der  Vecht  and  Krombeln,  1955;  New 

Guinea 

ssp.  \»egneri  van  der  Vecht  and  Krombeln,  1955;  Bor- 

neo 

iervillei  Lepeletier,  1845;  s.  Texas  to  Argentina 

futiginosus  Dahlbom,  1 843;  nec  Scopoli,  1763 

chichimecus  Saussure,  1867 

congener  Koh\.  1890 

joergenseni  Brethes,  1913 
stadelnumni  Kohl,  1895;  Rhodesia,  Mozambique,  S. 
Africa 

ssp.  integnis  (Arnold),  1928  (Chforton);  Mozambkiue, 
S.  Africa 

staudbigeri  Gt^fodo,  lffii>4;  New  Guinea,  Australia 

Siihhvalinus  W  Fn\.  ISW;  Brazil 

SUblnincania  Dahlbum,  1843;  India  tu  Sumatra  and 


ipccialist.  Vun  Jer  Vt;cht  i  !''.^9)  pin:Ui.'.l  I'.ii  th.it  irmxilhsus 
h  prcoicuptcd.  but  no  action  has  been  taken  to  conserve  this 
known  name,  and  Hwnfore  we  have  used  the  next  avail- 

Mc  n.iiiic. 

Chlorion  was  still  considered  as  a  subgenus  of  when 
Amefw  wit  proposed  as  a  new  name. 
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Japan^  ~ 

n^ipes  F.  Smilh,  1856,  nec  Fabricius,  1793 
eryiftroyKNfa  Cameron,  1889 
t^ngtmensis  SUdiWil 

haemonhoUaliS  of  authurs,  in  part,  not  Fabricius 
ssp.  simm^  Taschenberg.  1 869 ;  Thailand 
ssp.  sttlci'iaira  Grihodo.  1894;  Philippines 
sip.xuihus  van  Jer  Vecht,  1957;  Indonesia:  Sumba 
»p.  awaxus  van  der  Vecht,  1957;  Indonesia:  Sumba 
sq>.  onus  van  der  Vecht,  1957;  Indonesia:  Flores, 
Sumba 

taschenbergi  Magretti,  1884;  Diad,  Sudan,  Ethiopia,  s. 
Arabian  pen. 

tepmeeus  Saussure,  1867;  U.S.:  Texas  to  Arizona;  Mex- 
ico 

mexkanus  Taschenberg,  1869,  nec  Saussure,  1867 
texanusCiesson,  1872;  U.S.t  Kansas  to  Texas.  Arizona 

lincttpennis  Cameron,  1888;  Mexico  to  Brazil 
tomentosus  Fabricius,  1787;  Guinea,  Mali  to  Etliiopia 
and  S.  Africa 

luhenulalus  f".  Smith.  1H73,  nec  Vllleis,  1789 

luieifnms  Radoszkowski,  1881 
tonidus  F.  Smith,  1873;  Madagascar,  Europa,  Comoros, 

.\ldah  ra 

vestitta  F.  Smilh,  1856,  y\usiralia 
praetextus  F.  Smith,  1873 
/nvwm/uKohl,  1890 

Subgenus  Fernaldina 

lucae  Saussure,  1867;  w.  and  se.  U.S.;  Mexico 

beifiagei  Cresson,  1872 
meknocnemts  Kohl,  1885;  e.  Mediterranean  area 

Fossil  Sphtx 

bischoffi  Zeuner,  1931 
giganieus  Heer.  1867 

fotecum  Statz,  1936,  nec  Fischei-Waldheim,  1843,  nec 
Fabricius,  1804  (Pepsis) 

Nomina  nuda  iniS/'/iex 

formkarukh  s  Gistel,  1837 
synoecodes  •'Pcrtv."  Campos,  1922 

(iphia  Gistel,  1837 

Species  described  in  Sphex  but  probably  belonging  else- 
where, possibly  not  in  the  Sphecidae 

dblfiom  Vniers,  1789;  "Europa,  in  montibus  Gebennis 

capta" 

attnuUtris  Poda,  1 761 ;  Italy 
antarcticus  Linnaeus,  I767;S.  Africa 
amtriacus  Schrank.  1 781 ;  Austria 
bifasciatm  O.  Miiller,  1 776;  Denmark 
tcwJ(7i/i  Fabricius,  I     v  Giiir=ea.  nec  Scopoli,  1763 
coccineus  Gmelin,  1790,  ■  turopam" 


UjhlimiM  iitoil  Alrn  j  .IS  tlio  locality  lor  lliis  iptcios.  but 
Stiiul/  114121  sluilicil  tlu-  l>  pc  ,irul  Niiriniscrf  that  it  wa*  an 
Oriental  species,  nut  African.  Van  der  Vecht  (1957)  accepted 
Sdmlz'  opinioii. 


collans  fJiinjeiis.  1767; Spain 
conicus  Vaiers,  1 789;  "Europa,  Gallia  Aust." 
tcofitof  Radoszkowald,  1877;  sw.  USSR,  nec  VilleiS, 
1789 

ehngatus  Villers,  1789;  *'Europa,  Gallia  Austr." 
^ffevkonUs  Villeis,  1789;  "Euiopa,  Gallia  AusU/*,  nec 

Fabricius,  1781 

gibbosus  Rossi,  1790;  Italy 

gregarius  Scopoli.  1763:  Austria 

guttatus  Gmelin,  1790;  no  locality 

leucoptenis  Pallas,  1771;  USSR 

Ibtealtis  Villers,  1789;  '-Europa.  Gallia  .Aust." 

lucidus  Villers,  1789;  "Europa,  Gallia  Austr." 

lugubris  Villers,  1789;  "Europa.  Gallia  Austr" 

nuamtanicus  Linnaeus,  1767;  Maiiritania 
mauritianus  Christ,  1791 

mknocMorus  Gmelin,  1 790;  "Europa" 

militaris  0.  Muller,  1776;  Denmark 

mixtus  Fabricius,  1794;  "Americae  Insulis" 

naviculatua  Vffleis,  1789;  "Europa" 
'[nigerO.  Muller.  1 775;  Denmark,  nec  Fabricius.  1775 
"^lUgerrimus  Schrank,  1802;  Germany,  nec  Scopoli,  1 763 
inobSb  O.  MiUler.  1776;  Denmark,  nec  Scopoli,  1763 

/) '.•:,',';?,'/(•(/ V  Schrank,  1785;  .Austria 

quadnfuiviatus  Villers,  1 789;  "Europa,  Gallia  Austr." 
•fqKaJrifasdatus  O.  MQUer,  1776;  Denmark,  nec  Villers, 
1789 

semidnetus  Villers.  1 789;  "Europa,  Gallia  Austr." 
serotinm  0.  Muller.  1776;  Denmark 
spinipes  Gmelin,  1 790;  no  locality 
sf^endkius  0.  MOUer,  1776;  Denmark 
^spkndidus  Reich,  1795;  French  Guiana,  nec  Mflller, 
1776 

stigma  Linnaeus,  1767;  S.  Africa 

tciithreJimndes  Scopoli.  1763:  Austria 
iesiaceus  Gmelin,  1790,  "Europa" 
•\  tomentosus  Gmelin,  1790;  "Europa",  nec  Fabricius, 

1787 

triangidm  Villers,  1789;  "Europa" 

^tricolor  Reich.  1795;  French  Guiana,  nec  Schrank,  1781 
trifasciatta  O.  MQller.  1776;  Denmark 
trinrnginatus  O.  MGller,  1776;  Denmark 

■fvespifi>mtis  Schrank,  1781 ;  Austria,  nec  Fabricius,  1775 

The  following  list  contains  •S/'/iex  names  published 
in  auction  catalogs.  Their  status  is  unclear  under  the  cur- 
rent rules  of  the  I.C.Z.N.  (article  S).  and  the  description* 
arc  very  brief.  If  these  names  are  eventually  declared 
valid,  a  number  of  names  now  in  use  wOl  become  junior 
homonyms.  Sheri)om(l899)  has  discussed  the  Lichten* 
stein  catalog. 

annulatta  Lichlenstein,  1796;  "Asia" 
antaeiis  Lichlenstein.  1796;  ' 
antaeus  Holthusius  (Schneiderj,  1 800;  ? 
aig[VR"'f<(^'iir  Lichtenstein,  1796;? 

ari;yr()Sliima  Lichlenstein.  1796;  "India  orienl:i!i" 
ast'li'iKJH  Liclitenslom.  1796.  "insulis  maris  pacitici" 
aurconitens  Lichlenstein.  1796;  "Surinam" 
bmc/^pten  Lichtenstein,  1796;  "India  orientali" 
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Sphex  ichneumoneus 


Isodontia  philadelphica 


Prionyx  thomae  Palmodes  stygicus 

FIG.  27.  Facial  portraits  of  females  in  the  tribe  Sphecini. 
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cMon  Liduenstein,  17^6;  "India  orientaii" 
ehrysosticta  Uchteiutein,  1796;  "America" 

chrysostoma  Liclucnsteln,  1796;  "India  orientaU" 

corynetes  Liduenstein,  1796;  "Cap.  bon.  spei" 

gji&is  Lichteittteitt,  1796;  "Suiiium" 

gmtho  l.iclitenstein,  1796;  "Cap.  bon.  spel" 

tineatm  Lii:liteiislciii,  1796;  "Itidia  urientali" 

maiiduco  Lichtenstein,  1796;  "Surinam" 

manicatm  Lidiieii&icin,  1796;  ? 

mesomelaem  Lichtenstein.  1796;  "India  orientaii" 

nigelkis  Lichtenstein,  1 796;  "America" 

nigripes  Lichtenstein,  1796;  ? 

nigripes  Holthusius  (Schneider),  1800;  ? 

pumila  Lichtenstein,  1796;? 

quinqu^ttatus  Lichtenstein,  1796;  ? 

rufleoUis  Lichtenstein,  1796;? 

nifiliimbis  Liduenstein.  1796;  "Surinam" 

serpentinus  Lichtenstein,  1 796;  ? 

xinensb  Lichtenstein,  1796;? 

Gemu  Isodontia  ftM/m 

Generic  description:  Two  or  more  flagellomeres  of  male 
with  flat  or  curs'cd  placoids  which  arc  sometimes  spicii- 
late;  clypeal  free  margin  sometimes  more  or  less  arcuate 
or  obtusely  aiiiiular  but  more  often  broadly  tnpezoidal 
(Hg.  27  B),  transverse  part  straight,  sinuate,  or  concave 
(margin  with  a  broad,  truncate  median  lobe  in  edox). 
centr.il  i^arl  of  margin  often  thickened  nr  double  edjicd. 
and  often  m  females  witli  a  small  median  lobe  or  notch, 
latter  sometbnes  bounded  by  two  small  tobes;  surface 
of  iahnim  plain,  but  in  female  sometiines  with  a  inediiin 
ur  lateral  carina,  or  apex  often  with  a  pair  of  ridges  or 
carinae  which  extend  back  along  midline  foiming  a 
short,  narrow  channel  (fii:.  28  H);  mandible  usually 
short,  broadest  at  or  near  apex  (very  slendei  in  JioJon. 
fig.  28  T),  apex  not  reaching  base  of  opposite  mandible 
when  folded,  apically  bi-  or  tridentate  (fig.  28  R,  S),  or 
with  one  or  two  (rarely  three)  subapical  teeth  on  inner 
margin  (fig.  28  0)  (in  forms  with  sin  jlc  inner  i<i<uh  it  is 
occasionally  located  near  middle),  upper  surface  of 
teeth  not  carinate  or  ridged;  malar  space  absent  or  very 
narrow;  collar  with  some  thickness  and  standing  apart 
from  scutum,  or  sliaip  edged  and  appresscd  to  scutum, 
propodeum  rarely  with  a  defuied  dorsal  enclosure,  pro- 
podeal  side  without  spiracular  groove  or  grt^ovt*  indic  ated 
only  near  hindcoxa;  basal  veinlet  of  submargntal  cell  11 
sometimes  equal  to  but  more  often  shorter  than  length 
of  anterior  veinlet  (fig.  25  C);  anterior  veinlet  of  sub- 
marginal  cell  III  (part  of  radial  sector)  longer  than  pos- 
terobasal veinlet  (part  (if  media)  r>r  (larely)  both  equal 
(variants  of  chrysorrhoea);  midcoxae  well  separated  in 
edac:  outer  surface  of  hindtibia  spineless,  or  nearly  so  In 
Jioilon:  outer  margin  of  female  forelci:  usually  without 
a  tarsal  take  (fig.  28  J),  but  when  presciU  rake  spines  are 
short  and  there  is  at  most  a  smgle.  slender  seta  on  outer 
margin  of  tarsomere  II  (not  including  setae  at  outer 
apex),  tarsomere  I  at  most  weakly  asymmetrical;  api- 
coveiitral  hladelike  setae  o(  last  tarsomere  of  mid  and 
hind  legs  usually  very  broad  (fig.  26  B),  usually  separated  by 


aselal  width  or  less,  rarely  separated  by  more  than  twice 
a  setal  breadth  {diodon,  edax,  dffysorrhoea);  claws 
usually  lonp.  moderately  arcuate  in  lateral  profile,  prc- 
heubile.  claw  teeth  obliquely  oriented  to  inner  margin 
(fig.  26  A);  petiole  often  arcuate  in  lateral  profile,  length 

•iKMSiiivd  aluiig  dorsum  usually  more  (liaii  (rarely  slightly 
less  than)  combined  lengths  of  hindtarsomeres  ll-IV;  tcr- 
gum  VIII  of  male  usually  with  cerci  (abseiU  in  clegatts 
groups  and  paliuiosa),  sterna  of  male  usually  with  some 
long,  erect  setae  and/or  transverse  bands  of  oppressed  or 
suheiect  finihDne.  raroK  without  either;  sternum  VIII 
triangular,  rounded  or  truncate  apically  and  usually 
notched ;  ventral  margin  of  penis  vahre  head  usually  with 
teeth  and  a  basal  process;  digitus  of  vdaella  usatSfy 
simple. 

Geographic  range:  Most  of  the  54  species  of  Isodon- 
tia are  found  in  the  Neotropical  and  Oriental  Reeions. 
each  area  having  about  1 5  species.  Five  species  are  recog- 
nized in  both  the  Ethiopian  and  Nearctie  Regions  and  die 
Palearctic  has  four,  but  two  of  the  latter  are  ki-.own  only 
from  .hipan.  Four  species  are  known  from  Australia, 
Hut  not  al!  are  endemic.  Madagascar,  New  Britain,  and 
New  Guinea  have  one,  two,  and  three  species  respective- 
ly. Isodontia  mexicam,  a  North  American  species,  has 
become  established  in  Hawaii  and  France. 

Systematics:  These  are  moderate  to  large  wasps  (1 1- 
33  mm),  with  some  males  of  leonina  being  the  giants  of 
the  genus.  Most  species  are  black  except  that  the  gaster 
and  legs  may  have  varying  amounts  of  red  or  yellow. 
Some  specto  of  the  New  World  t^tical^  group  are  metal- 
lic blue  or  green.  Wings  vary  from  clear  to  yellowish  or 
strongly  infumatc  with  bluish  retlections.  Erect  body 
hair  is  usually  black  or  white,  but  leonina  is  notable  for 
the  dense  yel  low  hair  on  the  legs  and  petiole  of  the  male 
and  on  the  propodeum. 

The  absence  of  a  complete spiracular  groove  separates 
Isodontia  from  its  close  relative  5jp/^x  with  the  excep- 
tion of  the  Sphex  subgenus  Femaldlna.  Femddina  is 
not  closely  allied  with  Isodontia  as  evidenced  by  Sphex- 
like  details  of  its  head  and  legs,  but  it  presents  problems 
in  separating  Isodontia  and  Sf^ex  in  a  key.  The  vring 

cliaiactors  us'cd      us  (Boliart  and  Menkc.  l'>63)  to 
separate  hodonlia  and  Spliex  in  our  key  break  down  in 
the  latter  genus,  especially  in  some  Australian  species  of 
Sphex  s.s.  and  in  occasional  variants  o(  Fernaldina  where 
the  anterior  veinlet  of  the  third  submarginal  ceil  exceeds 
tiie  length  of  the  posterobasal  veinlet.  Nevertheless,  the 
wing  character  is  not  without  value  because  the  majority 
of  Isodontia  species  can  be  separated  from  most  Sphex 
by  the  obviously  greater  length  of  the  anterior  veinlet 
as  compared  with  the  posterobasal  veinlet.  Isodontia 
dirysorrhom  Is  die  only  species  of  the  genus  that  we 
have  seen  in  which  the  two  veitlletsare  occasionally 
equal.  Tirese  veinlets  are  equal  in  a  number  oi Sphex 
species  also. 

Unlike  Sphex.  Isodontia  is  not  a  fossorial  genus  and 
the  females  either  lack  a  foretarsal  rake  or  the  rake  is 

poorly  developed.  The  tatsomeres  are  essentially  bi- 
laterally synunetrical  m  outline,  and  in  tliose  forms  in 
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which  a  weak  rake  is  present  (some  species  of  tiie  api- 
calis  group)  there  is  only  a  single  lateral  rake  spine  on 

the  second  taisomere.  Most  hoJonlia  lack  this  single 
spine,  although  nt  course  there  arc  a  few  spines  at  the 
outer  apex  of  the  tarsumere.  In  contrast,  S^/tcx  females 
have  a  strongly  developed  rake,  and  the  outline  of  tar- 
somcrc  i  is  usually  distinctly  asyniinetrical.  Alsu.  tarsu- 
niere  11  in  Sphex  usually  has  two  or  more  lateral  rake 
spines  that  are  similar  in  length  and  form  to  those  of 
tarsomere  I. 

There  iirf  ilso  liitTerences  between  the  tw<i  genera  in 
the  lurni  of  the  female  mandible.  In  Isodontia  the  man- 
dible is  rather  short  so  that  the  apex  does  not  reach  the 
base  of  the  opposite  mandible  when  closed,  whereas  in 
most  Spiwx  the  apex  reaches  or  surpasses  the  base.  The 
mandible  apex  is  essentially  bifid  or  trifid  in  most  /jo* 
dontia,  but  in  the  least  specialized  species  such  as  edax, 
pdopoeiformh,  hmgiventris,  and  simoni,  (or  example, 
there  is  a  single  subapical  ur  even  mesal  tooth  on  the  in- 
ner margin.  The  unusual  mandible  of/.  dioUon  is  a 
special  case  (fig.  28  T).  In  most  Sphex  the  apical  half  of 
the  unworn  female  mandible  i;r])ers  ijradually  to  a  single 
sharp  point.  There  is  a  single  large  inner  tooth  on  the 
mandible  in  S/^ex,  and  ft  is  located  near  the  middle  of 
the  margin  in  most  species,  A  nnich  smaller  tooth  is 
sometimes  found  at  the  proximal  side  of  the  base  of  the 
large  tooth.  Unlike  fmdontbt,  the  upper  surface  of  the 
tooth  in  Sphex  is  usually  ridged  and  suleatc.  These  for- 
mations extend  back  onto  the  mandible  proper.  The 
tnut^Ubte  of  laodonlia  is  moderately  arcuate  from  base 
to  apex  or  even  straiglit,  but  in  Sphex  the  mandible  is 
stron^y  arcuate  so  that  the  long  axes  of  the  base  and 
apex  appioxiinatc  a  riiiht  angle,  The  female  mandible  of 
a  few  Oriental  and  Australian  Sphex  is  less  strongly  cur- 
ved and  the  inner  tooth  is  more  subapical  than  mesal. 
Except  for  those  male  /stxtoiinn  with  apically  triJcn- 
talc  rnurnliblcs  tiicre  arc  no  strong  drlfercnces  between 
the  mandibles  of  maie  Sphex  arrd  Isodontia. 

The  clypeus  is  usually  thickened  or  double  edged  in 
Isodontia,  but  at  least  in  female  Sphex  the  free  margin 
is  sharp  edged. 

The  long,  arcuate  petiole  of  most  Jsodouiia  contrasts 
rather  sharply  with  the  very  short,  straight  petiole  of 
Tiiosi  Sf'/irx.  PrevioiisK  we  (Boliart  and  Menke.  1963) 
compared  the  length  of  the  petiole  with  the  length  of 
the  hindcoxa  in  order  to  express  the  difference  between 
the  petioles  of  the  two  genera.  In  Sphex  the  petiole 
(measured  along  the  dorsum)  is  less  than  or  about  equal 
to  (or  very  slightly  more  than)  the  length  of  the  hind- 
coxa.  In  Isodontia  the  petiole  is  usually  1 .5  or  more 
times  the  length  of  the  hindcoxa.  Unfortunately,  the 
petiole  of  IsoJonlia  pahtdoiia,  edax,  chrysorrhoea, 
dolosa,  and  possibly  otliers  is  closer  to  being  equal  to 
the  length  of  the  hindcoxa.  It  may  be  more  practical  to 
compare  the  petiole  length  with  the  combined  lengtlis 
of  hindtarsomeres  IMV,  even  though  this  method  is  not 
without  similar  drawbacks.  In  all  Sphex  studied  the 
petiole  is  shorter  than  the  combined  length  of  the  tarso- 
meres,  whereas  in  Jsodouiia  it  is  usually  much  longer 


than  the  tarsonieres,  occasionally  equal  to  them  and 
shorter  only  in  dohsa  and  some  females  of  ochmptem 

and  harmaiidi. 

The  use  ot  subgenera  in  laudontia  was  discussed  by  us 
in  our  paper  >  ii  theSphecinae  ( Bohart  and  Menke, 
1963)  in  which  we  proposed  the  subgenus  JMumg^eflo; 
but  we  synonymized  Arnold's  (1945)  subgenus  Leon' 
tosphex  under  Isodontia  is.  We  also  established  the 
friiiladelphica  »nd  fuscipemtis  species  groups.  After 
studying  three-fourths  of  the  species  of  Isodontia  includ- 
ing some  of  the  more  unusual  forms  previously  not 
available  to  us  we  have  reached  the  conclusion  that  the 
existing  subgeneric  dassifkation  must  be  refined  or  dis- 
carded in  favor  of  species  groups.  We  feel  that  the  latter 
course  offers  the  best  solution  to  infragencric  groupings 
in  Isodontia.  .^htmfyella  was  proposed  for  those  species 
with  apically  tridentate  mandibles  in  both  sexes  and  no 
cerci  in  the  male.  The  Old  World  species  paliidma  and 
n^ella  were  cited  as  belonging  in  .Miimyella,  but  after 
reappraisal  only  four  New  World  species,  i.e.,  the  elegam 
group  {elegam,  auripes,  bnmeri,  mexicana)  seem  assign- 
able to  the  taxnii  as  it  was  originally  conceived.  We  have 
found  lliat  cerci  are  present  in  iiigella,  althougli  they  are 
very  small.  Cerci  are  absent  in  pabtdosa.  but  the  man- 
dihle  is  more  nearly  hidentatc.  especially  in  the  female. 
The  large  inner  tooth  is  bifid,  however,  and  when  vari- 
ous ^lecies  of  Isodontia  are  studied,  it  becomes  apparent 

that  there  is  :»  progression  frum  the  bidentate  (primitive) 
to  the  tridentate  (speciali/eii  i  ci*ndition,  with  ilie  man- 
dible oi pabtdosa  illustrating  the  intermediate  state. 
This  intermediate  type  is  also  found  in  females  of  splen- 
didtUa  and  possibly  other  species.  Murrayella  could  be 
ledefined  to  include  all  species  with  fully  tridentate 
mandibles  without  regard  to  the  presence  or  absence  of 
cerci,  but  this  might  result  in  a  heterogeneous  assem- 
blage; and  furthermore,  in  some  species  the  mandibles 
arc  tridentate  only  in  one  sex  (leinales  ot  vhrysorrhoea 
and  stanleyl  for  example)  or  weakly  tridentate  in  one 
sex  (ochroptera  males).  A  more  comprehensive  study 
will  be  required  to  solve  this  problem. 

The  morosa  group  {inorDsa.  Imniiandi.  franzi,  nigclla, 
etc.)  contains  a  number  of  Oriental  species  tliat  are  simi- 
lar to  the  degana  group  except  that  cerci  are  present, 
and  flagcllomcre  I  is  sometimes  equal  to  II.  The  labrum 
in  both  groups  has  two  parallel  cannac  or  ridges  that  ex- 
tend back  from  the  apex  along  the  midline  forming  a 
groove.  Kroinbein  ( 10(i7b)  thought  this  was  possibly 
used  in  holding  grass  (tor  nest  building)  during  flight  to 
the  nesL  It  is  found  also  in  the  Old  World  splendidula 
group  in>lendidula,  stanleyi),  but  in  this  assemblage  the 
two  carinae  merge  forming  a  Y.  There  is  a  long  carina 
paralleling  the  lateial  margin  of  the  labrum  also  in  the 
splendidula  group.  The  isolated  species  poAiefoia  has  two 
weak  carinae  on  the  labrum.  Isodontia  ochroptera  ap- 
pears related  to  the  morosa  assemblage,  hut  the  labrum 
has  only  a  single,  short,  median  carina  that  does  not 
reach  the  ^^c\.  Interestingly,  the  clypeal  notch  is  strong- 
ly developed  in  ochroptera  and  bounded  by  two  small 
lobes.  This  clypeal  development  probably  serves  the 
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same  purpose  as  the  labral  groove.  Possibly  the  labral 
and  dypea]  notches  have  a  ftuiction  hi  prey  transport. 

There  arc  a  Tew  unusual  species  in  the  genus. /sck/oh- 
tia  Uiodon.  for  example,  iias  peculiar,  slender  mandibles 
(fig.  28  T)  and  atypical  gafiitalia.  laodontk  tdax  has 
rather  widely  separated  mickoxae.  a  striking  truncate 
clypeal  lobe,  sliort,  stout  legs  and  unusual  genitalia. 
Three  other  species  have  atypical  genitalia:  gmratiitlca. 
leonina,  and  rhrysorrfioea.  Befnrc  iIil-  species  of  the 
genus  can  be  satisfactorily  giouped,  much  mure  study 
will  be  required. 

Species  discrimination  is  not  easy  in  some  sections 
of  the  genus.  The  genitalia  are  often  similar,  and  females 
may  be  difficult  to  associate  with  their  respective  males. 
The  number  of  flageliomeres  with  placoids  is  generaUy 
considered  to  be  constant  for  any  given  species,  but  it 
appears  to  us  that  at  least  in  some  forms  there  is  varia^ 
tion.  In  Isocloniia  J'uscipeiuus  males,  lor  example, 
fdacoids  are  on  flageOomeres  IV-VI,  Vn,  or  Vltl,  and  in 
I,  phiiadclpltica  placoids  are  fouiul  on  flagellomeres  V- 
VII  in  examples  Ironi  tlie  western  United  States  and  on 
flageOomeres  V*VII[  in  eastern  specimens.  We  have  noted 
similar  variation  in  some  of  the  Old  World  species.  The 
significance  of  tliis  variation  is  unknown. 

Bohart  and  Menkc  (1963)  keyed  the  Nearctic  forms 
and  Wiilink  (1951)  keyed  the  species  of  soudiorn  S  uilh 
America.  Arnold  ( 1928)  provided  kc>s  for  the  species  of 
the  Ethiopian  Region,  and  Yasumatsu  { 1938a)  keyed 
some  of  the  Oriental  forms.  Kelner-Pillault  (1962) 
separated  the  European  species. 

liioliigy:  /si/Jonfm  are  nonfossoriai.  Tlicy  utilize  pre- 
existing cavities  such  as  hollow  plant  stems,  rolled  leaves, 
abandoned  bee  bunows  in  logs  or  in  the  ground,  or  crev- 
ices between  stones.  Tlie  more  important  references  on 
Isoduitlia  nesting  habits  arc  lliosc  of  Krombein  (1967b, 
1970)  on  maipes,  elegans,  and  madcana:  C.  Lfai  (1966) 
and  Medler  (1965)  on  mcxicana:  PicI  (1933)  on  nigella. 
hamumdi,  imidli;  Nicolas  ( 1894)  on  npleiiJiJula:  and 
De  Stefani  (1896. 1901).  Rudow  (1912),  and  Bcrland 
(1959),  all  of  whom  dealt  with  paliuJosa.  Summaries 
and/or  references  of  earlier  authors  can  be  found  in 
most  of  these  papers,  and  Tsuneki  has  listed  the  articles 
bi  Japanese  that  have  appeared  in  tiie  past.  A  good  non- 
technical account  is  that  of  Evans  (1959c).  Some  of  the 
above  w<irkers  have  rcaieil  Is-  iJontia  from  stick  traps. 

Species  such  as  auripes,  elegans,  mexkam,  and 
nig^  use  grass  stems  or  Uades  and  similar  plant  and 
nonplant  tnaferials  to  divide  their  tubular  nests  into 
cells  and  to  make  tiie  final  closure.  These  species  have 
earned  the  name  "grass  carrier  (or  carrying)  wasps"  be- 
CMiae  of  their  habit  of  flying  to  the  nest  carrying  iMneath 
them  a  long  grass  stem  (up  to  80  mm)  held  by  the  man- 
dibles. An  Is'hl,'n!ia  tl\  inf.  with  a  long  grass  stem  trailing 
off  behind  is  an  interesting  sight  (see  figures  in  Evans  or 
Plel).  In  some  species  grass  stems  are  neatly  colled  into 
wads  whidi  form  the  wall  between  two  cells.  The  final 
closure  ot  the  nest  in  auripes,  mexkana,  and  nigella 
takes  place  as  the  female  fills  the  entrance  hole  with  a 
broom-lilce  tuft  of  grass  stems  which  may  protrude 


from  the  opening  by  as  much  as  50  mm. 

Plant  stems  are  not  the  only  materials  used  to  divide 
and  close  nests.  Plant  fibers  (often  derived  from  tree 
bark),  moss,  flower  pappus,  and  bits  of  wood  arc  used 
by  some  ^lecies.  Imdtnak  pdopodfmm^,  which  is 
one  of  the  more  structurally  primitive  species,  even  sup- 
plements plant  material  with  bits  of  soil  or  charcoal 
(Smithers,  1958;  Heinrich,  1969). 

In  two  species  plant  materials  arc  used  in  construct 
or  line  the  entire  nest.  In  an  Isuduniia  identified  as 
couipamb  (probably  a  misidentifkation)  the  nest  is  a 
tube  woven  of  asclepiadaccous  or  apocynaceous  seed 
hair  (Mayer  and  Schulthcss,  1923).  Presumably  this  bag 
was  located  inside  some  kind  of  cavity,  although  the 
authors  did  not  say  so.  The  nest  of/,  paludosa  is  even 
more  interesting.  It  closely  resembles  a  small  bird  nest 
(see  photo  in  Beriand)  with  two  concentric  rings  of 
plant  material:  an  outer  ring  of  rather  coarse,  coiled 
grass  stems  and  an  inner  ring  of  thistle  pappus  that  forms 
a  cell.  The  overall  diameter  of  the  nest  is  l.-s  lo  21  cm, 
but  the  depth  is  only  2  or  2.5  cm  because  the  wasp 
builds  the  nest  in  narrow  crevices  between  rocks,  boards, 
or.  as  in  one  instance,  the  thin  space  between  two  bee- 
hives. This  .species  could  be  called  the  "bird  nest  wasp." 

Gryllidae  and  Tettigoniidae  seem  to  be  the  normal 
prey  of  these  wasps,  but  Iwata  ( 1939r)  toimd  Isodontia 
Jormusiaila  provisioning  with  Ulattidac.  Ai  least  within 
a  given  area  most  Isodontia  tend  to  provision  with  one 
species  but  occasional  nests  have  mixed  prey.  Records 
for  the  genus  are  shown  on  table  7.  Oeeanthus,  Cono- 
vephalus,  and  Pha/ieroptera  seem  lo  be  favored. 

The  ceUs  in  tite  nests  of  elegans,  maidli,  splendidula, 
and  most  nlgeBa  contain  a  single  wasp  larva.  However, 
auripes  and  harmandi  females  construct  a  single  large 
brood  cell  (up  to  10.5  cm  in  length)  in  which  2  to  12 
larvae  devek^  amicably.  Apparently  there  is  no  canni- 
halistii  among  the  larvae  unless  insufficient  food  is  provi* 
ded  by  the  mother  wasp.  Occasionally  a  female  of  har- 
mandi may  construct  a  nest  with  more  than  two  brood 
cells.  Isodontia  nigella  and  pelopocifunnis  sometimes 
construct  nests  that  are  intermediate  between  the  uni- 
larval,  multicellular  nests  and  the  multilarval,  luiiccllular 
type.  In  these  species  the  cells  are  sometimes  separated 
by  flimsy  partitions  and/or  some  cells  may  contain  two 
or  more  larvae.  IsndDittia  mexicana  constructs  both 
multicellular  and  brood  chamber  nests.  I.  paludosa  ap- 
parently constructs  brood  cells  because  Rudow  (1912) 
showed  seven  cocoons  in  one  nest  of  this  species.  Mass 
provisioning  is  the  rule  in  Isodontia,  and  a  temporary 
closure  is  made  during  the  provisioning  period.  The  num- 
ber of  prey  per  larva  apparently  varies  according  lo  the 
size  of  the  former.  Although  De  .Stefani  (1901 )  claimed 
that  two  e>;>:s  were  iiivariabl>  laid  on  each  provision  in 
paludosa,  one  egg  per  prey  is  typical  for  other  species  in 
the  genus.  The  egg  is  laid  on  the  thoracic  venter  of  the 
first  provision,  and  in  brood  cell  nests  additional  eggs 
arc  laid  in  sequence  on  the  next  few  prey  brought  to 
the  nest.  In  brood  cells  containing  large  numbers  of  lap 
vae,  a  few  prey  may  be  added  without  egg  deposition 
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after  the  first  four  or  five  eggs  liave  been  laid.  In  brood 
cell  nests  some  of  the  first  egp  laid  may  hatch  before 

the  mollier  is  finished  with  herpKWrisioning,  but  there  is 
nu  contact  between  them.  Amputation  of  anteonae  and 
legs  of  the  prey  has  been  noted  by  several  observers. 

The  brood  coll  with  its  multiple  wasp  larvae  is  the 
most  interesting  aspect  of  Isodoniia  biology.  Such  cells 
are  unknown  ebewhere  in  the  S|dieeidae,  although  cell 
walls  may  occasionally  be  absent  in  certain  pemphredo- 
nines  and  crabronines  (Ohgushi,  1 945).  Intriguing  also 
is  the  fact  that  withfai  the  dosely  knit  elegans  species 
group,  one  species  constructs  the  more  primitive  uni- 
larval,  multicellular  nest  {elegans),  another  makes  the 
most  advanced  type  of  nest  consisting  of  a  multilarval 
brood  chamber  iftttripes),  and  a  third  (mexicana)  has 
both  types  of  nests.  Another  interesting  facet  of  Isodon- 
iia biology  is  the  fact  that  the  offspring  of  a  single  brood 
chamber  are  usually  all  of  one  sex  (Tsuneki,  1963c, 
1964d;Krombein,  1967b). 

Flies  of  iliL'  f'lii^iilios  Tacliinulae.  Satcophagidae 
{^mobia,  Scnoiai/m),  Plioiidae  (Alegaselia)^  Anthomy- 
idae  (Bust(domyia),  and  Bombyliidae  (Anriinx)  have 

been  Annul  pMrasitizin::  m-sts  n('  fsndontia.  Chalcid  waSpS 
lit  I  lie  lamilies  Pteromalidae  {Lptsu  nia  cocnileata  West- 
wood)  and  Eulophidae  (MeHttobia  chjlyhii  Ashmead) 
have  been  reared  from  the  nests  of/,  elegans  (Parker 
and  Bohart,  1966)  itidauripes,  respectively.  The  mutil- 
lid  Sphaeropthtdma  has  been  bied  from  the  nest  of 

Checklist  of  Itodontia 

oMIiteCKohl),  1895  (Sphex).  ?  Sikkim  (?  =  aurifrons) 

ssp. nufiPM// (Turner).  \9\0{Spliex).  Australia 
albohlrta  (Turner),  1908  (Sphex);  Australia 
apicalis{¥.  Smith),  1856.  p.  262(<S^ex);s.andse.  U.S. 
cinerea  Fernald,  1903 
/rdivfs/ Femald,  1906  (Otforfon) 
apicau:  (Bingham),  IS')7  (Aimnuphila):  India 
aurifrons  (?.  Smith),  1 859  (Sphex);  Siltkim,  Indonesia, 
New  Guinea 

(Fernald).  1906  {Oilarinn);  e.  U.S. 
tibialis  Lepcletier.  1845  {Spiiex),  nee  Fabricius,  1781 
mripysaia  (Strand ),  1913  (Spfiex):  Taiwan 
azteca  (Saussure),  1867  (Sphex);  Mexico.  Icctotype  9, 
Cordova,  Mexico  (Mus.  Geneva),  present  designation  by 
Mcnkc 

robusta  Cameron,  1889  (Sphex) 
bastinkma  Richards,  1937;  Guyana 

boniiwnsis  (Tsuneki),  107?  (Sphex).  Bonin  Is. 
bnineri  (Fernald ),  1  ')4.^  {Chlorian ):  Cuba  ('.'  =  elegans) 
chrysorrhoca  (Kohl ).  1 890  {Sphex);  Sumatra,  Borneo 
"apicalis  F.  Smith,  1856,  p.  253  (.S/f/rex),  nec  F.  Smith, 

1856. p.  262 
*hfwi!!i  Cameron,  1406  (SfOiex) 
costipemiis  (Spinola),  1851  (Sphex);  Brazil 
OWi^nnff  (Pabricius).  1793  (S/j/fejf);  Centr.  and  S. 
Amerija 

lUgrococrulea  Taschcnberg,  1869  (Sphex) 


bipunctttta  Rohwer,  1913 
diodon  (Kohl),  1890  (5ptor);  Burma,  Malaya 

maia  Bingham,  \^9A^phex) 
ssp.  severini  (Kohl),  1898  (Sphex),  Malaya,  Java,  Bali, 
Bomeo 

malayana  Cameron.  1^02  (Sphex) 
ssp.  nigelloiJes  C^iUdnd),  1915  {SphexK  Sti  Lanka, 
India 

ssp.  philippensis  (Rohwer),  1922  (Chlon'on):  Philippines 
.ssp.  ateinon  van  der  Vecht,  1957;  Indonesia:  Sumba 
dolosa  (Kohl),  1895  {Spkex)\  Peru,  French  Guiana, 

Brazil 

edax  (Bin^iam),  1897  (Sphex).  Sri  Lanka,  s.  hidia  to 

Sikkim,  North  Vietnam 
egens  (Kohl),  1898  (Sphex);  New  Britain 
ek'sans  (F.  Smith),  1856  (Sphex);  w.  N.  America 
exoniata  Fernald.  1903;  U.S.:  Texas  to  Florida 

Ibistabilis  F.  Smith,  1856  (Sphex) 
formosicola  (Stnnd),  1913  (5pAejf);  Taiwan 

Jraiizi  (Cameron),  1902  (.S'/j/jc.v ),  Thailand,  Borneo 
fuscipennis  (Fabricius),  1804  (Pepsis);  Mexico  to  Argen- 
tina, ?  Jamaica 
chrysnhapta  F.  Smith.  \%5(i  (Sphex) 
peliolata  F.  Smith,  1856  (5/7/icyc),  nec  Drury,  1773 
fuanmft/ca  Willink,  1951;  Argentina,  Brazil 
harmanJi  (\*ixQ/  ).  1905  (Sphex):  Jdpm 
imu/am  (Cameron),  1901  (Sphex  ):Uew  Britain 
iacukaor(F.  Smith).  1 860  (Sphex);  Indonesia:  Batjan, 

new  combination  by  J.  van  der  Vecht 
bevipes  (W.  Fox),  1897  (Sphex);  Brazil 
leonina  (Saussure),  1890  (pi.  19,  fig.  6)  iSphex);  Mada- 
gascar 

/leofiiRff  Saussure,  1891  (Sphex) 
leonina  Saussure,  1X92  (Sphex) 
hn^ventris  (Saussure),  1867  (5/;/<fx);  Guinea 
Imeruemis  Cameron,  1908  (Sphex) 

(Yasumatsu),  1938  (Sphex);  iapan 
mexu  ana  (Suussuie).  1867  (Sphex);  c.  and  s.  U.S..  Mex- 
ico, Centr.  America,  Hawaii,  France,  lectotype  6. 
Orizaba.  Mexico  (Mus.  Geneva),  present  designation  by 
Menke 

iv/vi       liariis,  I  835  (Sph^-x).  nonien  niuluin 
apicaiis  Saussure,  1867  (Sphex),  nec  Smith,  1856 
momsa  (F.  Smith),  i860 (Sphex);  Indonesia,  Ba^an 
volatitis  F.  Smith,  1 860  (Sp/iex),  new  synonymy  by 
van  der  Vecht 
?  ssp.  triodon  (Kohl),  1890  (S)9Aec):  s.  China,  Java, 

Borneo.  Philippines 
nigclla  (F.  Smith),  1856  (Sphex).  Oriental  Region,  Japan, 
e.  USSR.  Anstralia 
xanthognatha  P^rez.  1905  (Sphex) 
obsatreOa  (F.  Smith),  1856  (Sphex);  Australia,  Tasmania 
odiroptera  (Kofil),  1890  (Sphex);  India  tn  Celebes 
pdudosa  (Rossi),  1790  (Sphex);  n.  Mediterranean  region, 
Turkey,  sw.  USSR 
fiacata  Dahlbom,  1843  (.Sphe.x).  nec  Fabricius,  1793 
dnigera  F.  Smith,  1856  (Sphex) 
pvOieim  A.  Costa,  1858  (Sphex) 
temmaani  Ed.  Andr^,  1888  (Sphex) 
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paranemis  (B«rland),  1927  (Sphex);  Argeiuina,  iectotype 
d.  Bella  Vista.  Parani  Corrientes  Prov.,  Argentina  (Mus. 

P;lri^  l.  prcsont  clesiyiiutioii  by  Mciiko 
pelupueijormis  (Dahlbum),  IMS  {Spliex);  Ethiopian 
Region 

pcinptiiiii  iJs[\nek\).  \^7\  (.S/>/;p.v);  T;ii\van 
penitulans  (Tunici),  \^\l(Sphexy,  New  Guinea 
Ipethlata  (DniryX  1 773  (^Sphex);  Jamaica  ^XMsibly  a 

Podium ) 

Ivaga  Christ.  1791  {Sphex),  ntc  Linnaeus,  1758 
philadelphica  (Upeleticr).  184S  {SjOiex);  U.S.:  Californ- 
ia to  Florida  and  n.  to  Kansas  and  New  Yoric;  Mexico 
maavcephala  W.  Pox,  1890  (^phex) 

digut'ii  Bcihind,  \9n  (^fOtex) 
poeyifMi,  1948;  Cuba 

jDras/mw  (Gu  jrin>M<neville),  1831  (pi.  V){Sphex)\lkm 
Irelarul 

sepkola  (F.  Smitii).  1859  (Sphex),  Indonesia:  Aru.  new 
combination  by  van  der  Vecht 

sinh'ni      Biiysson).  ]^97  (Eremochares):  Rhodesia  to 
SuLitli  Africa.  Iectotype  d,  Hamman's  FCraal,  Transvaal, 
South  Africa  (Mus.  Paris),  present  designation  by  Menke 
tri <■!<!.  ■  luita  Cameron,  1 9 1 0  (5p/t<sc) 
.,  .V  v  I  Koiil).  1«98  (Sphex):  New  Guinea 

jit>'W(/ 1  V-isunuitsu).  |9.iR  (.S'/'/jt.v ); Taiwan 

splenJiUula  (A.  Costa),  1858  (Sphex);  n.  Mediterranean 
region;  Turicey;  Israel;  ?  Algeria 
■hiffhiis  I  UC.1S,  1848  (Sphex) 

stunlcyi  (Kohl ),  1 890  (Sphex);  Zaire  to  S.  Africa 

mtuhta  (Kohl).  1890  (Sphex);  Indonesia:  Timor 

vkiua(F  Smith),  1856  (Sphex):  Australia 

visseri  Willink,  195 1 .  Argentina 

Subtribe  Prionyxina 

Diagnosis;  Inner  orbits  essentially  straight  or  broadly 
bowed  in  towards  midline  of  face  (Hg.  27  CD),  straight 
portions  converging  below  or,  especially  in  females,  paral- 
lel or  slightly  diverging  below:  scape  short,  ovoid,  rarely 
moderately  elotiLMle:  male  antenna  plain  or  with  placoids. 
outline  of  labrum  variable  but  fringed  with  long,  conspic- 
uous setae  in  female  (fig.  28  E);  malar  space  absent; 
mouthparts  short  to  lonj:;  collar  tliick,  separated  from 
scutum  by  a  constrictiun,  admcdiaii  lines  usually  present, 
notauli  usually  absent;  mesoplcuni  lutura  not  angulate 
below,  upper  metaplcural  area  attenuate  ventrad  (fig. 

29  C);  lower  metaplcural  area  sometimes  deflned;  spiracu- 
lar  groove  absent ;        veinlet  of  submarginal  cell  II 
much  longer  than  length  of  anterior  veinlet  (fig.  25  D); 
first  recurrent  vein  received  by  submarginal  cell  II  (ex- 
ceptions in  Prinnyx).  second  recurrent  received  by  sub- 
marginal  cell  111  (exceptions  in  frionyx);  tibiae  and  tarsi 
moderately  to  densely  sptnose:  pectens  of  inner  hind* 

tibial  s|iiir  usually  coarse  and  well  spacou  at  middle  (fig. 
28  1  .P);  lergum  VIII  without  cerci;  male  sterna  IV-V 
with  dull,  scalelike  or  velvety  micropubesccnce;  vol- 
sella  of  one  piece,  without  an  articulating  digitus  (fig. 

30  F-1). 

Discussion:  The  primary  characteristics  of  this  sub- 
tribe  are:  1)  iimer  orbits  straight  or  broadly  bowed  in- 


ward, 2)  female  labrum  fringed  with  long  setae,  3)  basal 
veinlet  of  submarginal  cell  II  much  longer  than  anterior 

veinlet,  4)  pectens  of  inner  liindtihla!  spur  ciMise  and 
well  spaced  at  least  at  middle,  5)  tergum  Vlll  without 
oerei,  6)  stema  IV-V  usually  wfdi  micropubescence,  and 
7)  volsclla  solid,  without  a  movable  digitus.  Minor  ex- 
ceptions to  character  (6)  are  found  in  Prtonyx,  and  the 
pectens  of  the  inner  hindtibial  spur  are  rather  fine  and 
close  in  Chilosphex  (4).  but  otherwise  these  features  are 
constant  in  the  subtribe. 

Ethologically  the  Priony.vina  is  more  diverse  than  the 
Sphecina.  Hie  nest  is  dug  after  or  before  prey  capture, 
and  it  is  usually  unicellular,  although  multicellular  nests 
are  known  in  a  few  species.  Geneiall>  tiie  cell  is  provis- 
ioned with  a  single  large  orthopteran,  which  with  one 
known  exception  is  dragged  to  the  nest.  The  egg  is  laid 
on  the  upper  base  of  the  hindcoxa  of  the  prey. 

Genus  Pal  modes  Kohl 

Generic  description:  Male  llagcllum  without  placoids; 
female  clypeus  essentially  flat,  free  margin  with  a  trun- 
cate or  slighll>  concave  median  lobe  which  is  bounded 
hiteraily  by  a  sinuation  or  notch  (fig.  27  D);  free  margin 
of  male  clypeus  sinuate  or  with  an  emarginate  median 
lobe;  female  labrum  with  two  widely  separated  finger- 
like  lobes  on  free  margin  (fig.  27  D);  male  labrum  arcuate 
or  truncate  marginally,  sometimes  with  two  small  trian- 
gular projections;  female  mandible  with  two  teeth  near 
middle  of  inner  mai^^m,  male  mandible  with  single,  sub- 
apical  inner  tooth;  mouthparts  short:  lower  metapleural 
area  at  most  weakly  defined  dorsally  by  an  indistinct 
groove;  metapleuron  sometimes  weakly  depressed  chan- 
nellike; tibiae  and  tarsi  moderalely  spinose;  fon  -ilc  t  re- 
leg  with  well  developed  foretarsal  rake  of  long,  often 
bladelike  setae:  apicoventral  bladelike  setae  of  last  tarso- 
mere  of  mid  and  liinJ  lc;::s  very  !uoad.  iisnall\'  ^L'parated 
by  less  than  a  setal  breadth;  petiole  equal  to  or  less  titan 
combined  length  of  hindtarsomeres  11-lV;  last  sternum 
of  female  conical  <ir  str<mgly  keellike;  male  sternum  VlII 
iiiangular  oi  spatulaie.  ape.x  rounded  or  truncate  and 
often  emarginate  (tig.  .■50  A):  penis  valve  head  with  teeth 
along  ventral  margin;  apical  lobe  of  voiselia  sliort  and 
broad  ( fig.  .^0  F). 

Geographic  range:  PahnoJcs  is  Holarctic.  and  its  20 
species  are  equally  divided  between  the  Old  and  New 
World.  Nine  of  the  10  North  American  tpcdits  are  re- 
stricted (o  the  western  part  of  the  continent,  and  most 
ot  the  Palearciic  species  are  found  around  the  Mediter- 
ranean. 

Systanatics:  fidmodes  are  medium  to  large  wasps 
( 1 1  -27  mm  long)  with  largely  black  bodies.  The  gaster 

is  partly  or  totally  red  in  one  or  both  sexes  of  some 
species,  and  a  few  are  bichromatic  in  one  sex.  Tlie  wings 
are  weakly  to  strongly  infumate  or  sometimes  yellow- 
ish. The  legs  of  one  Old  World  species  are  partly  red. 

Paimodes  differs  from  Prionyx  in  very  few  characters. 
The  median  clypeal  lobe  of  Paimodes  females  separates 
them  from  all  Prionyx  females.  The  presence  of  only  two 
daw  teeth  in  Paimodes  is  nearly  diagnostic  for  the  genus. 


CopyliyliiCa  iliaiuilal 


Q  Isodontia        R  Isnionlia         S  Isodontia        T  Isodontia  ^ 
pelopoeHonnis      pMMelpMca         mexicana  dmdon 


FIG.  28.  Structural  details  in  the  tribe  Sphecini;  A-C,  palpi  drawn  to  same  scale;  A,  maxillary  palpus;  B,  labial  palpus 
from  same  specimen  as  A;  C,  labial  palpus  from  second  specimen;  O,  male  antenna  with  pbcoldc  on  flacel- 

lomeres  IV-VI;  E-H.  outline  of  labrum  and  clypcus:  I  K,  left  female  foretarsus,  dorsal;  L-0,  Inner  hindtibial 
spur;  P,  inner  hindtibial  spur  and  basitarsal  cleaning  pecten;  Q-T,  right  female  mandible. 
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TABLE  8. 

Summary  of  Prey  Records  totFHlmodts 

Fny  califomicus    carbo     dimidlanu  hetpenu   UurtveHtrts  pnestms  oeeltanleta 

Giyllacrididae 

CyphoJerHs  X 
Tclligoniidac 
Tettigoniinac 

Tettigonia  X 
Decticinae 

Anahnis  X  X 

Atlanticus  X  X 

Neduba  X  X 

Capnobales  X 
PedioJectt's  X  X 

Ephippcrinae 

Ephippiger  X 
Phaneropteiuiae 

Hatylyn  X 


but  some  Old  World  and  Neotropical  Prioiiyx  also  have 
two  claw  teeth.  The  absence  of  placoids  on  the  male  an- 
tenna of  PahtuKles  is  nearly  diagnostic  for  the  genus,  but 
some  Old  World  and  a  few  Neotropical  Prionyx  males 
also  have  plain  antennae.  Unfortunately,  some  of  these 
nonplacoid  Prionyx  have  only  two  daw  teeth,  and  the 
only  positive  means  of  identifying  males  to  iicnus  in  these 
cases  is  by  examination  of  the  volsclla.  In  Paimudes  the 
apical  volsellar  process  is  short  and  broad  (fig.  30  F), 
while  ill  Prionyx  males  it  is  long  and  slender  ffig.  30  I). 
Effective  but  nongeneric  characters  have  been  used  in  our 
generic  key  to  divide  these  problem  mules. 

Two  species,  argyrius  and  pseudoargyrius,  have  pievi- 
ously  been  assigned  to  Palmodes.  but  the  ethology  of 
arxyriiis  (and  prcsumbaly  of  psciiJ(iari;yniis)  coupled  with 
morphological  differences  has  prompted  us  to  place  them 
in  a  separate  genus. 

The  New  World  species;  were  revised  by  Bi>li,arl  and 
Menlce(196l,  1963),  and  Roth  (1963)  revised  the  Old 
World  forms.  Species  discrimination  is  often  difficult  in 
Palmodes  depcndint;  in  m.my  forms  on  subtle  differences 
in  sculpture.  It  seems  probable  that  some  of  the  "sub- 
species" of  the  Palearctic  occitankus  will  prove  to  be  spe- 
cies when  sufficient  material  has  been  gathered  for  critical 
study.  Roth  divided  the  Falearctic  species  into  several 
species  groups  and  subgroups  based  on  the  shape  of  the 
last  male  sternum. 

Biology:  Three  authors  have  published  fairly  detailed 

aceouiils  of  ihe  nesting  luihits  of  several  Nearctic  Pah 
modes:  La  Rivers.  1945,  Krombein,  1953,  1955b;  and 


Evans,  1970.  Biohigical  data  is  available  for  only  one 
Palearctic  species,  occitanicm.  and  the  papers  dealing 
with  this  species  arc  mostly  fragmentary  (see  Berland, 
1928  and  TsLineki.  I963c  for  the  more  important  refer- 
ences). Palmodes  are  mostly  solitary  ground  nesters,  al- 
thou^  Evans  (1970)  found  several  earbo  females  nesting 
"somewhat  gregnrinusly,"  their  nests  separated  by  .^0  to 
50  cm.  P.  occilanicus  nests  have  been  found  in  cracks  be- 
tween  the  rocks  of  a  wall,  and  in  soil  that  acciunulated 
under  arched  tiles  of  toofs  as  well  as  in  the  ground.  The 
majority  of  the  published  accounts  indicate  that  the  nest 
is  excavated  before  the  prey  is  sought.  Fabre  (  l"^'!.^) 
Stated  tiiat  occitanicus  females  he  observed  always  ob- 
tained their  prey  before  digging  their  nests,  but  none  of 
the  subset|iien{  observers  of  this  specii's  have  corroborated 
his  account.  Similarly,  Parker  and  Mabee  (192ii)  said  that 
taevhentris  dug  its  nest  after  obtaining  prey,  but  La  Rivers 
(1945)  found  that  this  species  invariably  dug  the  nest 
first,  in  the  case  of  laeviven iris  one  possible  explanation 
for  this  discrepancy  is  that  several  other  black  Ar/mot/es 
fsty.^iais.  carbo,  li'ssiisl  may  have  been  lumped  together 
under  this  name,  and  one  ot  mote  of  them  may  dig  the 
nest  after  catching  prey.  Pe^modes  carbo  and  dimuiiatus 
make  temporary  nest  closures,  but  occitmicus  and  iaevi- 
ventiis  leave  the  nest  open  during  the  search  for  prey. 
Palmodes  carbo,  liespenis,  dimidiatiis.  and  occiluiiicus 
excavate  single  celled  nests  and  use  a  single  provision,  but 
according  to  La  Rivers  (194S)  bevimitris  provisions  one 
to  four  prey  with  two  bebig  the  normal  complement 
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These  are  deposited  in  a  linear  tai^iiuii  witiiin  liic  Urruw 
and  usuidly  separated  by  a  thin  layer  of  soil.  An  egg  it 

laid  on  each  provision  above  the  hintlcnxa.  Gryllacrididae 
and  Tctligoniidae  are  used  as  prey  by  J'aimoJes  (see  table 
8)  and  decticine  katydids  seem  to  be  tlie  most  prevalent 
group.  Generally  the  prey  is  much  larger  and  heavier 
tlian  the  wasp,  and  it  is  drajjged  along  the  ground  \  o  the 
nest.  The  wasp  grasps  one  antenna  of  the  orthopteran 
with  her  mandibles,  straddles  the  prey,  and  walks  off 
with  it.  Amazuigly.  wiiile  bearing  such  loads,  the  wasp  is 
able  to  scale  perpendicular  substrates  to  reach  the  nest. 

Palinodes  laeviventris  is  one  of  the  most  important 
natural  predators  of  the  Mormon  Cricket  (Anabrusstm- 
picx).  and  large  outbreaks  of  the  latter  are  often  accom- 
panied by  increased  populations  of  Uie  wasp.  La  Rivers 
(1945)  estimated  that  within  a  half  square  mfle  area  in 
Nevada  30.000  wasps  killed  500,000  Mormon  Crickets. 

The  nyssonine  wasp,  Stizoides  unicinclus,  is  a  depto- 
parasite  <^Bdnwd&  laeviventris  (La  Rivers,  1945),  and 
niilt  i  :.:rammine  Sarcophigidae  commonly  Infest  the  nest 
oi  Palmudea. 

Checklist  of  Palmades 

cttlifomieus  Bohart  and  Menke,  1961 ;  N.  America:  Cali- 
fornia, Nevada  to  Briiisli  Columbia 

carbo  Bohart  and  Menke,  1963;  U.S.:  Rocky  Mtns.  to 
West  Coast 

morio  Koh],  \890(Spliex).  ncc  Fabricius,  1775 
dimidiatus  (De  Geer),  1773  (Sphex),  U.S.:  transconti- 
nental; n.  Mexico 

viofaccipentm  Lepeletier,  1845  (Sphex} 

ntjiveium  Cresson.  1872  (Sphex) 

abdominals  Cresson,  1872  {Sphex),  necDiuiy,  1773 

opuntiae  Rohwer.  1911  (Chhrkm) 

dfllg;:^'/ Murray,  1951  (Sphex) 
gammatith  (Roth).  1959  (Sphex).  Algeria 
hesperus  Bohart  and  Menke,  1961 ;  U.S.:  Great  Basin  to 
West  Coast 

bwdarit  Bohart  and  Menke,  1961 ;  U.S.:  California  Chan- 
nel Islands 

beviventrb  (Cresson),  1865  (Sphex);  UJS.:  Great  Basin 

h'ssiis  Bohart  and  Menke,  1961 ;  U.S.:  California  to  Texas 
indaiiarius  (.Vk>csar>  ),  1 8S3  iSphex);  Spain,  a.  Africa, 
Greece,  Turkey,  sw.  USSR 
analolicus  Kohl,  1888  (Sphex) 
piciconm  F.  Morawitz,  1890  (Sphex) 
minor  (F.  Morawitz),189D(iS!ptoc);  Turkey,  sw.  USSR, 

Afghanistan 
orienteUs  (Mocs^ry),  1 883  {Sphex);  sw.  USSR 
ocdtenieus  (Lepeletier  and  Seiville),  1828  (Sphex);  n. 
Mediterranian  region 
jOMN/Z/or  Lepeletier,  1845  (Sphex) 
con  finis  Dahlbom,  1845  (Sphex) 
mon tonus  F.  Morawitz,  1889  (Sphex) 
s&p. peiplexus  (F .  Smith),  1856  (Sphex);OdBik 
tsoUeri  Lepeletier,  1845  (Sphex) 
mandarina  F.  Smith,  1 856  (5/7Aex) 
?  ssp.  mi!>iralis  (Saussurc),  1 867  (MopeclOpui);  "Nova 
Hoilandia"  (erroneus) 


ssp.  syriacus  iWocsaryj.  Ml  {^pliixl  i  MMm]- 
ean  region,  Afjjiuutistan 

ssp.  pHw7/(r'Wv  (Kohl),  1888  (5p/;M);  sw.  USSR 
ssp.  cyrenaicus  (Gribodo),  1924  (Sphex);  Libya,  Iccto- 
type  d,  Cirenaica  (Mus.  Genoa),  present  designa- 
tion by  Menke 
ssp.  barbanis  (Roth).  1963  (Splicx}:  Morocco  to  .Algeria 
ssp.  gaeiulus  (Roth).  1963  (Sphex):  Algeria.  Tunisia 
s.sp.  ihrrirus  (Riith),  l')fv>  (Sphrx):  Iberian  Peninsula 
pacijkm  Boiiari  and  Menke.  1961 .  L  S.:  coastal  Cali- 
fornia 

palmetorum  (Roth),  1963  (Sphex),  Algeria,  Tunisia 
parvulus  (Roth),  1967  (Sphex);  Turkey 
pmestam  (Kohl),  1 890  (Sphex);  U.S.:  Oregon  to  Texas 
fiusl^fttf  (Cussakovskij),  1931  (Sp/tex);sw.  USSR,  nw. 
China 

sagax  (Kohl),  1890  (Sphex):  "New  Holland"'  " 
strigulosus  (A.  Costa),  1858  (Spiiex);  n.  Mediterranean 
region;  Turkey;  sw.  USSR 
ferus  Daiilbom,  1843  (Sphex):  nec  Drury,  1782 
siraboni  Berland,  1927  (Spliex) 
stygtott  Bohart  and  Menke.  1961 ;  U.S.:  Great  Basin 

CMIoephex  Meaka,  new  gnus 

GenerU:desertpti(m:  male  flagellum  widiout  placoids;  fe- 
male clypeus  flat,  free  margin  with  a  truncate  median 
lobe;  free  margin  of  male  clypeus  sinuate;  labrum  broader 
than  long,  margin  simple;  famer  margin  of  female  mandi- 
ble with  two  subapical  teeth,  ape.x  thus  appearing  tri- 
dentate  (fig.  29  A);  male  mandible  with  one  subapical 
tooth  on  inner  margin:  mouthparts  short;  episternal  sul- 
cus short,  continuous  with  scrobal  sulcus,  the  two  form- 
ing an  arc  (fig.  29  B):  lower  metapleuial  area  defined 
dotsatly  by  a  weak  ridge:  metaplcuron  weakly  depressed; 
tSbUe  and  tarsi  moderately  spinose;  female  foreleg  with- 
out a  tarsal  rake  (ftg.  28  K);pectens  of  inner  fiindtibial 
split  closely  spaced  andratiier  fine  (fig.  2H  O).  ;:pic(  pven- 
tral  bladelike  setae  of  last  tvsomere  of  mid  and  hind  legs 
separated  by  about  a  setal  breadth;  petiole  about  equal 
to  combined  lengths  of  hindtarsomeres  II-IV;  last  stemtun 
of  female  keellike;  male  sternum  VIII  spatulatc,  apex 
with  a  pair  of  short  processes  (fig.  30  B);  penis  valve  head 
without  teeth  (fig.  30  C);  apiol  lobe  of  volsella  short  and 
broad  (fig.  30  G). 

7Vpt'  of  genus:  Sphex  agyrius  BruUf ,  1833. 

Etymology:  Chilos  *  grass  +  Sphex  meaning  grass  wasp 
in  reference  to  the  nesting  habits  of  the  genus.  Gender 
masculine. 

Geographic  range:  This  genus  occurs  along  tlie  north- 
em  Mediterranean  area  from  Spain  to  Israel  and  eastward 

to  tlie  southwestern  LISSR  fliily  two  species  aM  imown. 

Systenialivs:  Medium  to  large  wasps  (16-22  mm  lon^ 
with  black  bodies.  The  first  two  or  three  gastral  segments 
are  usually  red,  and  the  wings  are  dear  or  weakly 
infumate. 


AcnMdiBg  tu  Ruth  ( 1963)  ttbil  probably  a  Palcarctie  Spedei, 
th>  type  Qf  which  baaia  an  erraneoiu  locality  labeL 
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FIG.  29.  Facial  and  Pleural  views  in  the  tribe  Sphecini,  A, 
female  face;  B,  meso-  and  metapleuron,  ess  * 
episternal-scrobal  sulcus;  C.D,  metapleuron  and 

pTOpodcum.  uma  =  upper  metaplcural  iut-a,  Ima  = 
lower  metaplcural  area,    =  spiracular  gxuuve. 


Tiie  absence  of  a  foretarsal  rake  in  the  female  and  the 
short  episternal  sulcus  separate  CftUosphex  from  its  close 
relative /'a/mi  'iA'i.  AJditioiu!  differences  are  the  simple 
labrum,  tiie  two  short  processes  on  the  eighth  sternum 
of  the  male,  the  absence  of  teeth  on  the  aedeagat  head, 
and  a  more  finely  pectinate  inner  hindtibial  spur.  The  two 
species  in  Chilosphex  have  previously  been  assigned  to 
I'ulnhidcs,  but  their  tionfossorial  habits  and  the  morpho- 
logical differences  just  enumerated  argue  for  placement 
in  a  separate  taxon. 

Bie^Ogy:  Berland  (1958)  observed  arxyriiis  females 
nesting  in  the  crevices  between  the  stones  of  a  wall  in 
Prance.  The  nesting  cavity  was  lined  with  stems  of  plants 
which  were  collected  on  tfie  ground  neaihy.  The  stems 
were  licld  in  the  mandibles  and  tlowii  to  tlie  nest.  Ap- 
parently each  nest  contains  only  one  cell,  atnl  !l   -  or 
four  prey  are  provisioned.  Prey  noted  by  Berland  consis- 
ted of  decticine  Tettigoniidae  of  the  genera  P/iolidoptem 
and  Metriopiera.  These  were  held  by  (heir  antenn.^e  and 
dragged  along  the  ground  to  the  nest.  The  egg  is  laid  just 
above  the  hindcoxa. 

Checklist  of  Chilosphex 

argyrtus  (IhrulM),  1833  (^pitex);  n.  Mediterranean  area  to 
sw.USSR 

emrgimtus  BruUd.  1833  (^Jhex),  nec  Villers,  1789 
paeudoargyrbts  (Roth),  1967  (SipAex);  Turkey 


GeniLs  Prionyx  V'ander  Linden 

Generic  description:  Fiagelioiiiere  1  sometimes  equal  to 
II  or  n  longer  than  I  in  some  males;  male  flagffllomeres 

plain  or  with  placoids  on  articles  III-V  or  VI  (rarely  on 
11-VIl  or  only  IIMV).  placoids  usually  flat  and  nonspicu- 
late;  female  clypeus  usually  '  i  1;  i  -  free  margin  arcuate 
to  straight  for  most  of  its  breadth,  often  with  a  median  V 
or  U-shaped  notch  (fig,  27  (");  male  clypeus  arcuate  to 
trapezoidal  in  outline,  sometimes  weakly  emari:inaic;  fe- 
male labrum  entire  or  broadly  eroatginate  (fig.  28  F),  or 
«^th  a  large  U-shaped  median  notch  in  which  case  surface 
usually  with  a  median  carina  w  iilch  piojccls  as  a  tootl; 
into  notch  (fig.  28  £);  male  labrum  entire  or  variably 
emarginate;  female  mandible  with  two  teeth  near  middle 
of  inner  margin  (one  inner  tooth  weak  or  absent  in  jhxi, 
niveatus,  tridiargyrusy,  male  mandible  with  a  single  sub- 
apical  inner  tooth;  mouthparts  short  to  long,  labial  palpi 
sometimes  very  short  and  occasionally  only  with  one  to 
three  segments  (fig.  28  B);  episternal  sulcus  extending 
ventrad  to  or  nearly  to  antcroventral  margin  of  pleuron 
except  ending  at  level  of  scrobe  in  pumilio  and  occasional 
species  variants  in  kMryi  group;  lower  metapleural  area 
often  defined  in  females  and  some  males  by  a  dorsal 
ridge  or  crest  (fig.  29  CJ;  metapleuron  often  depressed 
channellike  for  reception  of  hindfemur;  three  submaigi- 
nal  cells  except  two  in  some  pumilio:  first  and  second 
recurrent  veins  typically  received  by  submarginal  cells  II 
and  III  respectively,  but  other  combinations  occur; 
tibiae  and  tarsi  moderately  to  densely  spinose;  female 
foreleg  with  a  well  developed  rake  of  long,  usually 
bladelike  setae:  apicoventral  bladelike  setae  of  last  tarso- 
mere  of  mid  and  hind  leg  usually  separated  by  not  more 
than  a  setal  breadth;  claw  with  two  to  five  basal  teeth 
on  ir.ner  margin  (fit'.  It  F.Ci):  petiole  varying  from  short, 
siraigiii  with  length  much  less  than  combined  length  of 
MlKltarsxiuLTc-s  II-IV,  to  eliuigale.  arcuate,  and  sll^tiy 
more  than  length  of  hindtarsonieres  ll-IV;  last  stemtun 
of  female  varying  from  broadly,  transversely  arched  to 
strongly  keellike;  male  sterna  occasionally  with  long, 
erect  setae  and  iV-V  usually  covered  with  duU,  scale- 
like,  or  velvety  micropubescence  which  contrasts  with 
adjacent  sterna  ( IllA'l  densely  fimbriate  in  iaciwi):  ster- 
niun  VIII  triangular  and  often  kcclUke,  or  spatutalc, 
apex  rounded  or  narrowly  truncate  and  sometimes 
cnKiri'iiuite  penis  valve  head  usually  with  teeth  along 
ventral  margin  (fig.  30  D);  apical  lobe  of  volsclla  long 
and  slender  (fig.  30  H-l). 

Geographic  foivr;  Pnonyx  is  cosmopolitan,  but  34  of 
the  56  species  are  Palearctic,  and  the  majority  of  these 
occur  in  the  Mediterranean  aiea  and  sw.  Asia.  Tlie  Nearc- 
tlc  Region  has  seven  species,  and  three  of  these  are 
shared  with  the  Neotropical  Region  which  has  13  spe- 
cies. The  Oriental  Region  has  four  species,  but  only  one 
of  these  is  endemic.  The  Ethiopian  Region  has  seven 
species,  but  three  of  these  extend  beyond  the  area.  Aus- 
tralia has  two  species,  one  of  which  ranges  northward 
into  the  bast  Indies.  The  genus  is  notable  for  the  num- 
ber of  wide-ranging  species.  P.  fervent  and  thomae  extend 
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B  ChiliMpIn  wgyrius 


C  CMIosiihex  argyrius 


D  Piionyx  spinoiae 


E  Sphex  piosfier       f  Rrimodes  melanarius       G  Chitosphex  argyiius 


H  Prionyx  spimlae 


Piionyx  neoMiws 


FIG.  3a  Hale  termiiMlia  in  the  tribe  Sjpbecini;  A,B,  male  sternum  VIII;  C.D,  outer  half  of  penis  vahw,  kteral;  E,  left 
half  of  volaella,  ventral,  d  -  digitus;  F-I.  left  half  of  ▼olsella,  lateral. 


from  the  United  States  to  Argentina.  In  tits  Old  World 
crudelis  ranges  from  South  Africa  tu  Turkey  and  east* 
ward  to  sw.  USSR  and  Sri  Lanku;P.  vUuattis  occurs 
from  South  Africa  to  the  eastern  Mediterranean  and 
eastward  to  India,  Taiwan,  and  the  Ryuliyus,  and  the 
distribution  of  P.  kirbyi  and  subfiacatta  extends  from 
Sdulh  Africa  U)  Spain  and  eastward  tO  ChitU  With Sl^ 
fuscatus  teacliing  into  India. 

Systematies:  Species  of  Piionyx  ranf^  in  length  from 
6.5  to  35  mm,  pumilio  and  macula  being  the  pygmy 
and  giant  ol  the  genus,  respectively.  Black  is  the  basic 
color,  but  the  gaster  is  often  totally  or  partly  red.  In 
some  of  the  Old  World  species  the  terga  are  margined 
apically  with  white  or  cream  bands.  In  a  few  species  the 
head,  tliorax.  and  legs  are  partly  <it  totally  red.  The  wings 
may  be  dear,  infumate,  oryellowisii.  i:rect  vestiture  may 
be  black  or  pt\t  and  varies  from  dense  to  absent  over 
most  of  the  thorax.  A  number  of  species,  especially  in 
the  Old  World,  have  extensive  areas  of  the  head,  thorax, 
and  sometfaneB  even  the  legs  and  gaster  densely  covered 
with  apprcsscd  silver  or  gold  hair  itricharxyrus,  nigra- 
pectinatia,  and  macula,  tor  e.xumple).  Many  of  the  spe- 
cies liave  very  bristly  legs. 

Because  of  its  morphological  diversity,  Atonyx  is 
dlfflcult  to  characterize.  About  half  of  the  spedes  in  the 
genus  have  three  or  more  claw  teeth,  a  feature  that  im- 
mediately separates  them  from  related  genera.  Female 
Piionyx  can  be  separated  (nmMmodes  and  Odhsphex 


by  dypeal  characters:  margin  entire  or  with  a  median 
notch.  Males  of  about  half  of  the  species  of  Prionyx  can 
be  identified  by  the  presence  of  placoids  on  the  flagellum. 
About  half  of  the  remainder  can  be  separated  fromArA 
modes  and  Oulotphex  by  the  claw  tooth  character  men- 
tioned above.  On  a  purely  structural  basis  the  few  remain- 
ing males,  which  have  only  two  claw  teeth  and  no  placoids, 
apparently  can  be  identifled  as  Prionyx  only  by  exami- 
ning the  apical  process  of  the  volsdia.  In  Prtonyx  it  is  al- 
ways long  and  slender  f  though  arcuate),  whereas  in  Pal- 
modes  and  Oiilosphex  it  is  slunt  and  broad.  Since  this 
genitalic  feature  is  not  generally  accessible  we  have  used 
geographic  and  color  differences  in  our  generic  key  to 
simplify  identification  of  these  problem  cases. 

Now,  as  in         our  research  indicates  that  the  spe- 
cies group  provides  tiie  best  way  to  handle  infrageneric 
groupings  in  Prionyx.  We  have  been  able  to  study  many 
of  the  Old  World  forms  that  were  previously  unavailable 
to  us,  and  it  is  obvious,  as  Beaumont  (1968b)  recently  in- 
dicated, that  some  additional  groups  are  warranted.  Spe- 
cies groups  arc  hasod  piiinaiily  on  the  number  of  claw 
teeth,  clypeai  and  labial  details,  absence  or  presence  of 
placoids  and  whether  or  not  they  are  flat  or  curved,  the 
form  of  the  last  female  sternum,  and  markings. 

Identical  numbers  of  claw  teeth  in  different  groups  of 
/Wo/.'r.v  dt>  not  necessarily  indicate  a  chise  lelalionshlp. 
For  example,  the  niveatus  and  crudelis  groups  both  have 
two  claw  teeth  but  in  its  gross  morphology  the  latter 
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group  is  obviously  more  closely  allied  to  the  thomae 
group  in  which  llie  claw  lias  three  to  five  teeth.  The  nive- 
atus  group  is  much  more  similar  to  the  kirbyi  group  that 
has  three  or  four  claw  teeth.  The  kirbyi  and  foxi  groups 
are  closely  rciutcJ.  bull)  having  similar  mctphnldgy  even 
down  to  the  sJiaring  ul  a  kccllikc  last  sternum  in  the  fe- 
male. The  fitxl  group  has  Ave  daw  teeth,  however.  The 
pumilia  group  includes  pumilio,  spinolae,  erythrogaster 
and  Iterrerai.  I',  pumilio  dittcrs  trom  the  other  three  spe- 
cies in  having  a  short  epistcrnal  sulcus,  a  thicker  collar, 
3  more  elongate  thorax,  and  often  possessing  only  two 
sub  marginal  cells;  in  its  general  ha&i  pumilio  is  similar 
to  the  nivcatus,  kirbyi,  mdfoxi  groups,  but  this  may  be 
a  matter  of  convergence  rather  than  an  indication  of 
close  affinity.  Certainly  the  other  three  pumilio  group 
species  do  not  immediately  rcllvvt  such  a  relationship. 
Rather,  tliey  seem  to  have  closer  ties  with  the  thomae 
group. 

There  are  more  species  i^rmips  anione  the  Prionvx 
with  placoids  than  we  envisioned  in  our  l'-)bi  paper,  and 
some  of  our  characterizations  were  not  accurate.  Tlie 
crudelis  group,  for  example,  should  be  restricted  to  those 
species  with  two  claw  teeth  (three  in  occasional  males), 
a  median  U-shaped  notch  in  the  female  clypeus  and  la- 
brum,  and  flat,  nonqpiculate  placoids.  In  tliis  group  the 
female  daw  often  has  a  short,  stout,  inner  basal  seta  (fig. 
2(->  F),  the  stigma  is  freciuontly  open  apically.  and  the 
nietanotum  is  usually  tuberculatc,  especially  in  tiie  fe- 
male. The  metapleuron  is  depressed  channeMike  in  some 
species     die  cnuleHs  gnnip.  Beaumont  ( l*>6Sb)  used 
the  name  Mihjuicaliis  group  for  this  asseinl^lage.  but  we 
prefer  to  retain  our  1963  appellation,  primarily  because 
cnulclis  is  the  type  species  o( llarpactoptis,  a  generic 
name  that  may  some  day  be  used  as  a  subgenus.  The  glob- 
osus  group  needs  Httic  updating  except  to  indicate  that  the 
female  labrum  luu  a  U^ohaped  notch  and  the  metanotum 
Is  not  tuberculate.  Beaumont  ( 1 968b)  divided  his  macub 
gimip  into  two  subgroups  which  in  our  opinion  should  I'h; 
lull  groups.  We  restrict  \he macula  group  to  his  second 
sub-groap,  which  consists  of  species  with  two  daw  teeth, 
curved  placoids.  placoid-hearing  nagellomcres  thicker  and 
much  longer  ihan  other  llagellonieres,  temale  clypeal  mar- 
gin entire  or  with  a  weakly  obtuse  and  V-shaped  ematgina- 
tion.  la'  ia!  palpi  often  with  fewer  than  four  segments,  stig- 
ma open  apieally.  inner  hindtiablal  spur  with  coaise  pectens 
only,  and  male  sternum  VI  with  a  reflexed  rounded  lobe  at 
outer  apical  angle.  Beaumont  gave  additional  distinctions. 
We  propose  that  the  first  subgroup  under  BeaumonfsmKu- 
la  group  be  called  the  stscfiurowskii  group.  It  is  much 
closer  to  the  cnuletis  group  than  to  the  macula  group, 
but  it  differs  from  the  former  in  lacking  the  U-shaped 
clypeal  and  labral  notches,  and  the  stigma  is  closed 
apically.  We  have  placed  all  New  World  placoid-hearing 
species  in  the  iliomae  group,  but  possibly  several  groups 
vrill  eventually  be  recognized.  In  the  thomae  group  the 
claw  has  three  to  five  teeth;  ftagellomeres  I  and  11  of  the 
male  are  usually  conspicuously  shorter  than  the  remain- 
ing articles;  the  clypeus  and  labrum  have  a  U-shaped 
notch  in  the  female;  and  with  one  exception,  all  species 


iiave  flat,  nonspiculate  placoids./'.  sifuiUimus  lias  curved, 
spiculate  placoids.  The  i/tomae  group  is  closely  allied 
with  the  crudelis  group.  The  preceding  discussion  about 
species  groups  must  be  considered  tentative  at  this  time. 
Many  other  features,  such  as  niouthparis,  leg  setation, 
genitalia,  and  wing  venation  need  to  be  studied  before 
we  know  how  best  to  group  the  species  of  Monyx. 

Prior  to  our  work  on  the  Sphecinae  (Bohart  and 
Menke,  1963)  most  of  tlie  species  groups  in  the  genus 
Prionyx  were  regauicd  .!>  subgenera  in  the  oki,  Im  jdly 
conceived  genus  .S7'//t  v  li.  ■  ur  l*'63  paper  we  brouglit 
these  ■"subgeneia"  togctlict  under  the  oldest  generic 
foxm,  Prionyx.  Our  current  research  further  substanti- 
ates our  belief  that  this  was  a  phylogenetically  sound 
move,  but  even  today  some  authon  cling  to  the  older, 
clearly  outmoded  system.  ,Al  this  time,  we  do  not  feel 
that  subgenera  are  useful  inFrionyx,  but  when  tlie  mor- 
phology and  ethology  of  thU  protean  genus  are  better 

known  it  may  be  desirable  to  lunc  lliem.  For  example, 
the  genus  is  divisible  into  two  nearl>  equal  sections 
based  on  the  presence  or  absence  of  placdids.  Placoids 
arc  absent  in  the  ttiveatm,  pumilio.  kirbyi,  mm!  foxi  spe- 
cies groups.  With  the  possible  exception  of  the  pumilio 
group,  which  as  constituted  here  may  not  be  homogen- 
eous, these  species'  groups  seem  to  represent  a  natural 
assemblage.  The  second  section  (placoids  present)  In- 
cludes  ths  crudelis  (-  suhfuscatus  group  of  Beaumont, 
l')biib),globoius,  stsciiurowskii.  macula  (Beaumont, 
1968b),  and  thomae  species  groups.  This  section  is  not 
as  homogeneous  as  the  first  and  '.vould  be  even  lesSSO 
if  all  or  part  of  the  inimdio  ijroup  was  included. 

Intriguing  is  the  fact  that  in  the  two  sections  outlined 
above,  morphological  specializations  have  evolved  at  dif- 
ferent rates.  For  example,  the  number  of  daw  teeth  has 
increased  in  both  sections,  but  placoids  have  developed 
in  only  one  of  them.  The  clypeal  and  labral  not^es, 
which  are  presumed  to  be  specializations,  have  evolved 
primarily  in  the  section  with  placoid  bearing  species. 
This  section  also  shows  a  reduction  of  labial  palpal  seg- 
ments and  the  open  stigma.  Yet.  the  petiole  has  re- 
mained comparatively  stiort  and  the  gaster  short  and 
robust.  In  contrast  the  following  specializations  have  de- 
veloped in  the  nonplacoid  section:  long  petiole  and 
slender  gaster,  keellike  last  sternum,  extensive  appressed 
pubescence,  cream  colored  tergal  bands,  and  loss  of  the 
second  submarginal  cell.  The  macula  group  has  the  most 
phylogenetic  discordance.  This  group,  which  retains  the 
prfanilhre  two  toothed  claw,  relatively  simile  labrum  and 
clypeus.  short  petiole  and  stout  gaster,  and  the  nonpar- 
allelogram  shape  of  subniarginal  cell  II  would  seem  to  be 
tiie  most  generalized  in  the subtnbe.  At  the  opposite 
extreme,  the  same  group  has  evolved  placoids,  an  open 
stigma,  reduction  of  labial  palpal  segments,  and  lobes  at 

the  outer  corner  of  male  slenium  VI. 

Venation  is  variable  in  Frionyx  especially  in  Xhc  foxi, 
kirbyi,  niveatits,  and  *fscA«TO»vsA:/i  groups.  In  some  of 
their  species  the  first  recurrent  vein  is  ot'tcn  interstitial 
between  submarginal  cells  1  and  11  {viduatus,  niveatits, 
stsdumnvOdi,  for  example),  or  even  received  by  1  (vidu- 
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atus,  nivealus).  The  second  recurrent  vein  is  more  stable, 
but  mfimebris  (macula  group),  foxi.  and  stsckurowtkii, 

for  exiiinple.  it  may  be  interstitial  between  subinarpinal 
II  and  111  ur  even  be  received  by  11  in  some  slsdiurowskii. 
Mo/rfnc  pumllh  typically  has  only  two  submarginal  cells, 
the  true  second  submarginal  cell  ii)issiii;i;  tlinnit^h  the  loss 
of  the  first  r-m  crossvein  (tig.  25  1- J.  Here  the  first  recur- 
rent vein  is  received  by  tlie  first  submarginal  cell  and  the 
second  recurrent  is  interstitial  or  occasionally  (especially 
in  Temales)  also  received  by  tlic  first  submarginal  cell. 
Stmspwf^io  liave  three  submarginals.  in  which  case  the 
second  recurrent  vein  is  received  by  tlie  second  submargi- 
nal cell.  Some  individuals  of  this  species  have  one  wing 
with  two  and  one  winu  willi  llirce  cells  Aiiolliei  wing  pe- 
culiarity is  tlie  open  stigma  (tig.  25  D)  tound  in  the  niacu- 
b  and  erudelis  groups.  Here  that  portion  of  vein  R| 
which  normally  t'orms  the  outer  end  of  tlic  stii^ma  is  ab- 
sent ot  evanescent.  Typically  in  hioiiyx,  and  lor  the  sub- 
tribe  for  that  matter,  the  second  submarginal  cell  is  a 
narrow  parallelogram,  and  it  is  ot'tcri  Jcscribcd  as  beiny 
"higher  than  wide."  txccpUuiis  to  tins  lorm  are  t'ound  in 
some  Prionyx  (fig.  25  D).  in  which  the  posterior  vcinlot 
(part  of  the  Media)  of  tlie  cell  is  mu.i.  longer  than  the 
anterior  veiulel  (part  ol  the  Radial  Sector),  l  iiis  presum- 
ably primitive  condition  is  most  common  in  the  macida 
group. 

The  number  of  claw  teeth  varies  from  specimen  to 
specimen  in  some  species.  For  example,  sacviis  may  have 
two  or  three  claw  teeth,  neoxentts  iliree  to  four  teetli, 
and  thomae  four  to  five  teeth.  The  size  of  claw  teeth  gen- 
erall>  iiKroases  Jistavl.  and  apparently  the  basalrnost 
tooth  is  sometimes  undeveloped.  The  arrangement  of  pla- 
coids  on  the  male  antenna  seems  much  more  constant 

in  Prhnvx  than  in  SfAex  and/soJontia.  hut  there  is  some 
vanatjon  in  the  cntilelis  group.  For  example.  cniiii'li\ 
and  saems  have  placoids  on  flagellomercs  3-4  or  5 

Appreciation  of  species  characters  can  be  gained  by 
consulting  the  works  cited  below.  Past  authors  have  not 
given  eiioutih  attention  to  the  lalmirn.  the  inouthparts 
including  the  comparative  lengths  of  ihc  palpi,  the  sliape 
of  the  placoids,  various  wing  details,  and  the  last  sternum 
of  the  nule. 

The  North  American  Friunyx  were  keyed  by  Bohart 
and  Menke  (1963),  but  F.  Parker's  (1960)  revision  should 

be  consulted.  Wiilink  (1051 )  keyed  most  of  the  South 
Amerjcaii  species,  hut  some  of  his  nomenclature  must  be 
corrected  by  consulting;  our  checklist.  No  comprehensive 
keys  to  the  Old  World  Priunyx  have  been  published  since 
the  time  of  Kohl  ( 1890),  but  the  followini!  are  useful: 
AinolJ  ( I*)2H),  [Ithiopiaii  Region:  Roth  ( lO:.';),  Ilonore 
(1944aJ,  I3«rland  (19S6),  Palearctic  Africa;  Yasumalsu 
(1938a),  eastern  Asia;  Berland  and  Bernard  (1947),  France. 

Hiology:  Fvans  ( I'J-SScI  produced  ar.  exk  cllont  review 
of  the  habits  of  the  New  World  species  and  included  data 
on  one  Old  World  form.  Krombein  (1964b)  increased  our 
knowledge  of  the  Nearctic  specles  jwrArm.  Important  Old 
World  references  are  Ferton  (1902,  191 2a).  Berland 
(1925a).  (  handler  (1928).  (irandi  ( 1934).  Piel  ( 1 935b). 
Benz  (1959),  Tsuneki  (1963c),  Tsuneki  and  lida  (1969). 


iwata  (19&4a),  and  Kazenas  (196ii).  The  ctiiulogy  of 
Prionyx  is  nearly  as  diverse  and  perplexing  with  respect 

to  phylogeny  as  the  morphology  of  the  gcnns- 

Mosl  accounts  indicate  that  airalits,  crudelii,  Jcn  tiis, 
globosus,  parkeri,  subfuscatm,  thomae,  and  viduatm 
obtain  prey  before  digging  a  nest,  but  i!ie  common  Old 
World  species  kirbyi  digs  its  nest  first  and  closes  it  tempo- 
rarily. Three  .South  American  Prionyx  also  arc  reported 
to  dig  the  nest  first:  j/j//!o/at' (Janvier.  1926.  1928). 
bifoveolaius  (Liebeimann,  1931),  and/cm'/f*  (Conil, 
1878).  Evans  (19S8c)  related  an  observation  made  on 
fervcna  in  Mexico,  contrary  to  Conil's  report,  that  the 
wasp  dug  the  nest  after  catching  piey. 

Prey  are  excluswely  Acrididae  (see  table  9)  that  are 
transported  over  the  ground  except  in  spiiuilae  which  car- 
ries its  prey  in  llighl.  1  he  temalc  straddles  its  victim  and 
pulls  the  grasshopper  forward  by  holding  its  antennae 
with  the  mandibles.  Tlie  wasp's  front  legs  often  assist  in 
holding  the  grasshopper.  The  prey  is  often  left  on  some 
support  such  as  a  tuft  of  grass  while  the  w  asp  digs  her 
burrow.  Prionyx  are  solitary  nesters  except  for  spiiiolae 
which  nest  in  colonies  of  up  to  100  individuals.  Typically 
the  nest  is  short,  single  celled  and  provisioned  with  only 
one  grassliopper.  However,  Prionyx  spinolae  makes  mul- 
ticellular nests.  In  this  species  the  cells  are  made  in  series, 

each  separated  by  a  layer  of  simI.  and  each  cell  is  pro- 
visioned witli  five  to  ten  acridids.  Like  kirbyi,  Priunyx 
spinolae  makes  a  temporary  closure.  Liebermann  (1931) 
found  that  nests  of  bifoveolatus  may  contain  up  to  three 
cells,  and  Ferton  (1902)  found  one  nest  o[  kirbyi  with 
two  cells.  The  egg  is  laid  on  the  upper  edge  of  the  hind- 

coxai  membrane  of  the  grasshopper,  and  in  the  case  of 
spinolae  it  is  laid  on  the  first  provision. 

Based  on  the  tew  species  thus  f,u  studied,  the  sequence 
prey-nest  or  nest-prey  correlates  fairly  well  with  the  spe- 
cies groups  outlined  earlier.  The  crutMis  and  thomae 
groups  obtain  prey  before  digging  the  nest.  Exceptions 
apparently  are  found  in  Jerveiis  and  bifoveolatus,  both  of 
Ihc  r//omae  group.  Erroneous  observations  may  explain 
this  discrepancy.  More  disconcerting  is  the  tact  that  two 
rather  closely  allied  species,  kirbyi  and  viJualus,  arc  dia- 
metrically opposed  in  this  behavior  sequence. 

Somt  Prionyx  species  are  regarded  as  important  ene- 
mies of  certain  migratt)ry  grasshoppers.  C.  Williams 
(  1933)  and  Haskell  (  h.iS5)  observed  large  numbers  of 
erudelis  accompanying  swarms  of  the  Desert  Ijocust, 
Schistocera  gregaria,  in  east  Africa.  These  authors  indi- 
cate that  the  wasps  follow  the  swarms,  but  actual  migra- 
tion of  the  wasps  remains  to  be  proven,  as  ilaskeli  him- 
self pointed  out. 

Miltogrammine  Sarcophagidac  arc  common  clcpto- 
parasiies  of  Prionyx  and  the  spliecid  Sti:oiJes  has  been 
found  to  usurp  the  provisions  of/',  ulralus.  Liebermann 
(1931)  found  mutillids  in  the  nests  »(  bifoveolatus. 

(.'heckiist  of  /ViMifv  V 

^/,g//fl/Ht'«5/j  (Beaumont).  1 970  {Sphex):  Algiianistan 
afnr/B3  (Lepeletier),  1845  (.S'/'/u.v);  N.  Amwica 
l^mma  Harris,  1835  (Spliex);  nomen  nudum 
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bmnmpes  Crasson,  1872  {JMononyx) 

lOfoMoiatta  (Taschen'berg).  1 ifiiommyx];  s.  §. 

America 

Uriatulus  Brdthes,  190^^  (Sphex\  lectotype  6,  "Buen. 
Ayres**  (Mus.  Buenos  Aires),  present  designation  by 

Menkc,  new  synonymy  by  Meiikc 
subexdsus  BrJthes,  1909  {Spfiex),  lectotype  9,  "Rep. 

Arg.?"  (Mus.  Buenos  Aires),  present  designation  by 

Menke,  new  sv'nonymy  by  Menke 
wagiieri  Berland,  1927  iSpliex),  lectotype  6,  Icano, 

Prov.  Santiugu  del  Estero.  Argentina  (Mus.  Paris), 

present  designation  by  Menice,  new  synonymy  by 

Menke 

Ciin.ifi  [ieberman,  1931  (S)pAex),  new  synonymy  by 

Menke 

canadensis  (Provancher),  1887  (Mdtwtyxy,  Canada,  n. 
U.S. 

excisus  Koh],  1 890  iSphex} 
chobmti  (Roih),  1925  (5pfccjf):  Morocco.  Algeria 
cruJelix{F.  Smith),  1856  {Uarpm  t<fpus):  Zambia  to 
Libya;  Mauritius;  e.  Mediterranean  area;sw.  USSR; 
Saudi  Arabia  to  India  and  Sri  Lanlca 
""liirtipcs  Fabricius.  1 793  (5pAex) (possibly  a ffpAe^ 

teste  van  dcr  Vccht,  1961a) 
nifipennls  Fabricius,  1793  (Sphex),  nee  De  Geer, 
1778 

aeg}'ptius  Lepeletiei  .  1845  (Sphex),  nec  Linnaeus, 
1758,  lectotype  v.  huyptc" (Mus.  Turin), present 
designation  by  Menke 
grandis  Radoszkowski.  1876  (Sphex) 
Iturcomanicus  Radoszkowski.  18''3  (Sphex) 
damascenus  (Beaumont),  1968  {Sphex);  Syria 
elegantuha  (Turner),  191 2  (Sf^ac);  China 
erythrngaster  (Rohwer),  1913  (Callosphex);  Peru 
fervem  (Linnaeus),  1758  (Sphex);  U.S.:  California  to  Tex- 
as; Centr.  and  S.  America 
johannis  Fabricius.  \^04  (Pepsis) 
doumerci  Lepelciier.  1845  (Sphex) 
stritttus  F.  Smith,  1856  (Prioiumyx) 
laenm  Cameron.  1897  (Splicx) 
joxi  Bohart  and  Menkc,  iVb3;  U.S.:  California  to  Texas 
fernigineus  W.  Fox,  1892  iSphex),  nec  Lepeletier, 
1845 

fmgilis  (Nurse),  1903  (Sphex):  Pakistan,  India 
fuiiebris  (Berland),  l^):"?  ISpluw):  Htliiopia  to  S.Africa 
^bosus  (F.  Smitii),  1856  (Sphex);  Australia 
gobiemts  (Jsmtkl),  1971  fSphex);Mongo\ia 
guichardt  (bcMtnumi).  \^>hl  (.S'/?//t'.v);  Turkey 
haberhaueri  \  Radoszkowski),  1872  {Sphex).  Israel,  sw. 

USSR,  Iran.  Afghanistan 
IteireruiiBibthea),  1926  (Sphex);  Pcni 

li^amtblai  GIner  Marf.  1944  (Sphex) 
iiida  (Linnaeus),  1 7,5S  (Sphex):  Fthiopian  Region 
indostam  Linnaeus,  1 764  (Sphex) 
tyrannus  F.  Smith,  18S6  ilkrpactopm) 
vagus  Radoszkowsld,  1881  (S^thex),  nec  Linnaeus, 
1758 

englebergi  Brauns,  1889  (Sphex) 
inOgpis  (Kohl),  1885  (SpAex);  Syria 


/udSoeiu  (Beaumont),  1968  (iSipAec);  Israel 

Hiijl/fVsndef  Linden),  l§27  Uff^ffi^Wi  i.  EUfOPH, 
n.  Africa,  s.  Palcarctic  Region  in  Asia 
MisKtus  Lepeletier  and  Serville,  I82h  (Sphex),  lecto- 
type 9,  "S.  albfseett"  in  Lepeletier's  handwriting 

(Mus.  Paris),  present  designation  by  Menke 
ssp.  marginatm  (F.  Smith),  1 85t>  (Parasphex);  ttliiop- 

ian  Region 
s/i'fj7t'J// Cameron.  1908  (Sphex) 
cunilincauis  Cameron.  1912  (Sphex) 
congoensis  Berland,  1927  (Sphex),  lectotype  9,  Libre- 
ville, Gabon  (Mus.  Paris),  present  designation  by 
Menke 

alhiaudi  ( Berland,  1 927  (Sphex),  lectotype  9,  "Assinie, 
Cote  occid.  Afrique"  (Mus.  Paris),  present  designation 
by  Menke 
diudemd  Berland,  1927  (Sphex) 
iturd&/ariH7US(Balthasar).  1953  (Sphex);  Iraq 
^teuconotus  (F.  Morawitz).  1 890  (Sphex):  sw.  USSR;  nec 
Bnille.  I  S  3.?  (?  =  vidua f us) 
^vldocinclus  (A.  Costa),  1858  (Enodia);  Mediterranean 
area,  Ttirkey,  Iran.  sw.  USSR 
isselii  Gribodo.  I S80  (Priatiunyx ) 
obliquestriatus  Mocsary.  1883  {I'tiodia) 
graecus  Mocsary,  1883  if-jtoJia) 
SSp.  Otf-v/'.v  (Tsuneki),  1971  (.?/j/(i'.v):  Mongolia 
ssp.  apakeiisis  (  I  suncki).  1 97 1  (Sphex);  n.  China 
macula  (Fabricius),  1 804  (Pepsis);  n.  Africa,  Israel, 
Kuwait,  Saudi  Arabia,  Iran,  Iraq 
egioni  E.  Saunders.  1910  (Sphex) 
ssp.  higcni  (Kohl),  I  sxy  iSplu'x);  $w.  USSR:  Armenian 
S.S.R.;  Iran;  Afglianistan 
meknotm  (P.  Morawitz),  l890(5;pAex);  sw.  USSR  (?  = 

radoszkowHkyi) 
neoxenus  (Kohl),  1890  (Sp/iex);  Argentina,  Chile 
?metoniff  Spinola,  1851  (Sp^) 
ommima  Kohl.  1 890  (Sphex) 
melanogaster  BrJ t lies,  1910  (Sphex ) 
nigricapillus  Berland,  1927  (Sphex),  lectotype  6.  Are- 
quipa,  Peru  (Mus.  Paris),  present  designation  by 
Menke 

gayi  Berland.  1927  (Sp/reat),  lectotype  d.  "Chili" 
( Mus.  Paris),  present  designation  by  Menke 
^(/.i,'/-.)p?t''/>«rft<j(Taschenbcrg),  1869  (Sphex):  Lgypt, 
Sudan,  Iran.  7  India 
1  dives  Lepeletier,  1845  (Sphex) 
fnivosus  F.  Smith,  1856  (SfOiex) 
maravandicua  R.idoszkowski.  1S77  (Podium) 
niveatus  (Dufoui ),  1 8.'>3  (Spliex),  tig^pt  to  Morocco; 
Israel;  Saudi  Arabia;  Iran;  sw.  USSR,  lectotype  9,  Pon- 
teba  (Mus.  Paris),  present  designation  by  Menkc 
alhnpectinatus  Taschenberg,  1 869  (Etutdia) 
•hu<r.-i^  V.  Morawitz.  I«9.?  (Sphex) 
ssp.  crr//^<j/ (Tsuncki),  1971  (S/'/iex);  Mongolia 
iioA7iff/&/tr5  (Willink).  195 1  (Othrion);  Argentina,  Chile 
nudetUS  (Kohl).  ISS5  iSpliex):  nw  Africa,  sw.  Lurope, 

e.  Mediterranean  area  to  Iran  and  Alglianistan 
parkai  Bohart  and  Menke,  1963;  transcontinental  in  N. 
America,  s.  to  s.  Mexico 
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perpz/  (Berland),  1927  (^Spbex);  Senegal,  Algeria,  lecto- 

type  9,  Senegal  (Mus.  Paris),  present  designation  by 

\lenko  ( '  -  vUtiatus ) 
penkvs  (Mucsary),  18iiJ  (Sphex),  Iran,  $w.  USi»K 

thi^Uus  F.  Morawitz,  1890  (j^Kx) 
*pseuJnsfriatus  (Giner  MarO>  1944  iSiriiex);  Peru  (?  = 

Jerveiis) 

*vaquaot  Giner  Marf,  1944  iSpkex),  new  synonjmiy 

by  Mcnkc 

ptimilio  (Tasclieiiborij),  \^69  {PieuJi'spJwx);  Aigenluui, 
Chile 

■Idulidtndmis  Kolil,  1890  (5/j/<f.t) 
falhospiiiijena  Reed,  1 894  (;V««/?/i«J 
/u ,   zkawskyi (Kohl),  1888  (SpAex); sw.  USSR,  Uzbeck 
S.S.R. 

iipymo«irf/(Rotli).  1954  (Sphex):  Algeria 

wt'(7/s(F.  Smith).  1        fZ/jr/icicAi/if/v):  Australia 
ssp.  harpax  (.Kohl),  1898  (Sphex),  liiJuiiesia:  Suinba, 
Komodo,  Flores,  Tinior,  Wetar 
senegalensis  {Arnold).  1951  Senegal 
senUis  {Moticei,  1911  Africa,  Saudi  Arabia 

bisknnsis  Roth.  1925  (.Vp/tcr) 
«en/(0e  (Mantero),  1901  (5/}/ie.r);  Argentina 
»Fi»ffimus(Fernald),  1907  (Chloritm):  Argentina 

tucunmemis  Strand .  1910  iSplicx) 
sMttrietuis  (Radoszkowsici),  1877  {^Sphex),  Iran,  tw. 
USSR 

sofigaricHs  ( [  veisnuinn),  1849  (,">/j/«'v  );  Turkey,  Israel; 
sw.  USSR;  Iran;  Iraq,  Afj^unislan 
temUcomis  F.  Morawitz,  l890(ifpAer) 
qtmolae (F.  Smith),  1 856  (Sphex):  Chile 

chilensis  Spinola,  1851  (Sphex),  nec  Lepeletier,  1845, 
lectotype  9,  *'ChUi".  (Mus  Turin),  present  designation 
by  Menkc 

Stschunn\  %kii  (  KacLis/kowsfcO.  1877  (Sphex):  sw.  USSR, 
Iran.  Afgliaiiislan 

ssp.  hyalipemis  (Kohl).  1895  (Sphex);  n.  Africa.  Israel, 
Saudi  Arabia,  Iraq 
uihatratm  {K.  Bohart),  1958  (flrfontMOw);  w.  U.S.; 
Mexico 

sub/uscatys  (Dahlbom),  1845  (Sphex);  Meditemuiean 

area:  sw.  .Asia:  India:  China 
st>ri>r  Dahlbom,  1845  (Sphex) 
nigritus  Lucas,  \9A%{^phcx).  nec  Fabricius,  1781 
ilesertomm  Eversmann.  1849  (Sphex) 
subfmcatus  Eversmann.  1 849  (Sphex).  nec  Dahlbom, 

IS45 

chrystfpterus  Ruthe  and  Stein,  1857  (tnodia) 

mthmcimis  A.  Costa,  1867  (Ga^rtnpfiaerta) 

?  ssp.  nmtktimicnsis  (Laidlaw),  1929  (,^Aex);s.  and 

c.  India 

?  ssp.  rhodesumm  (Arnold),  1936  {OthHony,  Rhodesia, 

Tanzania 

«p.  iilhovillostihis  (G'HnddiM  Snikal,  1942  {Sphex); 
Si  ■malia 

'.'  .s-sp.  rukwaeiisis  (Arnold ),  1 959  (Sphex);  Tanzania 
.wm/fM'a/// (Dahlbom),  IH45  (/•  wjrf/a);  S.  AFrica 
//tc/m/c  (i  abriciiis).  1775  {Sphex):  I  S,:  w.  lOOtli  nierid., 
Mississippi  to  Georgia;  Ccntr.  und  S.  America,  W.  Indies 


crucis  Fabricius,  1804  (Pepsis) 

ptibidorsum  A.  Costa,  1 862  (Fnndid) 

aiuHhini'u  Saiissure.  1X67  (Primiiiiivx) 

mexkanus  ^MS&MK,  1867  (Priononyx) 

edwandMi  Cameron,  1903  (Suitor),  lectotype  6,  Am- 

bato.  Ecuador  (Mus.  London),  present  designation 

by  Menke 

plaiensis  Brdthes.  1906  (Sphex),  lectotype  i,  "Nov. 
i-rit)  "  (.Mus.  Buenos  Aires),  present  de^nation  by 

Mcnkc 

?a/Hfiw  Strand,  1911  (Sphex) 
trichafgynis  (Spinola),  1838  (Sphex);  Senegal  to  Egypt 

leucosoma  Kohl.  1 890  (Sphex) 
vidualus  (Christ).  1791  (Spliex):  Africa:  c.  Mediterranean 

area;  Saudi  Arabia  to  India;  Socotra;  China;  Taiwan; 

Ryukyus 

piihcstrrs  F:ibrii.ins.  1 -  iSphcx) 

caiiesceiis  Dahlbom,  184,5  (t'lioJia) 

micans  Eversmann,  1849  (Sphex) 

grantiW.  F.  Kiib\.  1 900  (.S'/7/«-.v ) 

platynoius  Mat.sunuira,  1912  (Sphex) 
?«»IO«/Gribodo.  1925  (Priononyx) 
ssp. flfgenlii/us (Moc^ary),  1883  (Enodia)\m.  USSR, 
new  status  by  Beaumont 

ffwcsarv' KfhI.  IHH5  (Sphex) 
ssp.poUem  (Kohl),  1885  (Sphex);  e.  Mediterranean 
area 

vittatin  (Kohl ).  I H84 (Enodia); sw.  USSR;  Israel;  Af- 
ghanistan (?  =  iuiberheuetl) 
2aR«/j^/(Gussakovsklj),  1933  (Sphex);  Iran 

Nomen  nudum  in  Prfonyx 
noverta  Kaye,  1910  (Ptetidosphex) 

THbe  Ammophilini 

Tlicsc  rather  large  wasps  have  a  disiinciive.  long,  slender 
gaster  and  usually  a  long  petiole.  One  genus,  Hoplmt- 
mophila,  nests  in  preexisting  cavities  in  wood,  but  the 
other  five  jicncra  of  the  tribe  are  fosscuial.  .intmophila, 
the  !art;cNi  i^cmis  of  the  tribe,  is  its  best  known  member 
thanks  lari^ely  to  the  statements  of  early  Students  of  wasp 
behavior,  who  claimed  that  s<MTie  species  arc  tool  usorv 
and  hence  possess  intelligence.  A  lew  Ammophila  have 
been  shown  to  construct  and  maintain  several  nests  sim- 
ultaneously, a  rather  amazing  feat.  Lepidopterous  and 
hynienupterous  caterpillars  are  provisioned  by  most  gen- 
era, but  Eremocham  stores  its  nests  with  grasshoppers. 

IXagttosiic  characters: 

1.  (a)  Sockets  near  mldJIc  of  face  and  usually  sepa- 
rated !rom  iruniov.K peal  suture;  (b)  male  antenna 
withoLit  iilacoids;  (c)  scape  ovate  to  slender  and 
parallel  sided;  (d)  tlagellnmere  I  nearly  always  long- 
er than  II  (equal  in  a  few  Poilahnia). 

2.  (a)Clypcus  large,  broader  than  lone  to  longer  than 
broad;  (b)  labrum  variable  but  usually  broader 
than  long. 

3.  (a)  Mandible  with  one  to  three  iinier  teeth,  rarely 
simple;  (b)  mandible  socket  closed  by  paranian- 
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FIG.  3 1 .  Facial  portraits  of  females  in  the  tribe  Ammophilini. 


dibular  process  of  hypostoma  except  in  males  of 
four  genera. 

4.  (a)  Maxillary  palpal  segment  III  symmetrical;  (b) 
hyposiomal  carina  complete;  (c)  occipital  carina 
incomplete  below,  ending  just  short  of  hypostomal 
carina,  or  meeting  hypostomal  carina  at  or  near  its 
apex. 

5.  Collar  short  to  long. 

6.  (a)  Propodeal  enclosure  usually  present  and  de- 
fined by  differential  sculpture  rather  than  a  sulcus; 
(b)  spiracular  groove  absent;  (c)  episternal  sulcus 
usually  long,  extending  to  or  nearly  to  anteroven- 
tral  margin  ofpleuron  (short  or  ab.sent  in  some 
Ammnphiia);  (d)  lower  mctapleural  area  usually 
present,  defined  by  ridge  or  sulcus  between  upper 
and  lower  metapleural  pits. 

7.  (a)  Marginal  cell  apex  variable;  (b)  three  submargi- 
nal  cells  present  (except  one  or  two  in  some  Am- 
mophila);  (c)  both  recurrent  veins  usually  re- 
ceived by  submarginal  cell  11  (fig.  35  A-B). 

8.  (a)  Female  with  psammophore;  (b)  niidcoxae  con- 
tiguous or  nearly  so;  (c)  two  apicoventral  setae  of 
hindtarsomere  V  setiform  to  moderately  broad, 
blade-like,  .separated  by  three  or  more  sctal  widths 
(only  two  widths  in  some  PoJalonia);  (d)  inner 
margin  of  claw  simple  or  with  one  or  two  basal 
teeth;  (c)  tarsi  without  plantulae  except  in  most 
Parapmnmophila. 

9.  (a)  Petiole  usually  consisting  of  sternum  1  only 
(tergum  I  part  of  petiole  in  Ammophila  and  some 


Eremnophila);  (b)  tergum  VIII  without  cerci;  (c) 
volsella  with  articulating  digitus. 

Systenwtics:  It  is  difficult  to  give  a  clear-cut  diagnosis 
for  the  Ammophilini.  Tltc  absence  of  cerci  is  a  consistent 
feature,  and  the  reception  by  the  second  submarginal 
cell  of  both  recurrent  veins  is  a  nearly  universal  charac- 
ter. Exceptions  to  this  wing  pattern  are  found  in  Parap- 
sammophila,  t'reniocltares,  and  Ammophila.  This  wing 
feature  is  shared  with  many  Sccliphronini,  but  the  ab- 
sence of  plantulae  in  all  ammophilins  with  the  exception 
of  some  species  of  ParapsammopliUa  is  a  more  basic 
distinction.  Claw  form  in  the  Ammophilini  is  not  diag- 
nostic because  the  claws  may  be  simple,  single,  or 
double  toothed.  However,  when  present,  the  teeth  are 
basal,  unlike  the  mesal  tooth  of  the  vast  majority  of 
sceliphronins.  The  ammophilin  genera  with  two  toothed 
claws  are  most  easily  separated  from  the  Sphecini  by 
the  narrower  apicoventral  setae  of  hindtarsomere  V  and/ 
or  the  reception  of  both  recurrent  veins  on  submarginal 
cell  II.  The  petiole  and  gaster  characters  employed 
earlier  by  us  (Bohart  and  Menke,  1963)  in  separating 
ammopbiliii  genera  with  two  claw  teeth  from  similarly 

dentate  sphecin  genera  do  not  hold  up. 

We  are  following  Menke  (1966a)  in  our  recognition  of 
genera.  Some  Old  World  authors  still  follow  Kohl  (1906) 
in  treating  these  taxa  as  subgenera  of  one  large,  port- 
manteau genus,  Ammophila;  but  because  these  entities 
are  easily  distinguished  from  one  another  morphologi- 
cally, there  is  no  valid  reason  for  continuing  this  practice. 
It  should  also  be  noted  that  biology,  so  far  as  known, 
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supports  the  reoigiiition  of  iheie  taxa  as  genera.  Gen- 
eric differences  are  based  mainly  on  claw  dcntitiun, 
characters  uf  the  petiole  (sternum  I),  and  the  length  of 
the  mouthparts. 

The  Ammophilini  is  a  rather  homogeneous  group, 
and  it  is  dominated  by  one  evohitionary  trend:  the  ten- 
dency towards  lengthening  of  the  petiole  and  slenderiza- 
tion  of  the  gastcr.  These  spetiah/ations  are  le;ist  tlevel- 
uped  in  Podalonia,  especially  in  the  female.  In  this  genus 
the  petiole  is  composed  only  of  sternum  I,  which  is  often 
no  luiii^er  finCLisuieLl  alonp  the  dorsum)  than  the  hind- 
coxa,  lerguin  1.  at  least  in  most  females,  has  the  normal 
bell  shape  common  to  most  nonpctiolate  wasps.  It  is 
nsnally  inglier  than  long  or  as  long  as  high  In  lateral  pro- 
file I'arapstimmophila.  Eremochares,  and  Hoplammo- 
plula  have  a  lutiger  petiole,  and  tergum  I  is  usually  drawn 
out  so  that  it  is  longer  than  high.  Some  females  and  many 
males  of  Pbdahrria  have  this  type  of  tergum.  The  highest 
degree  of  abdominal  cknitiatioii  is  fiiurul  in  A^nnii/pliila 
and  some  Eremnophila,  where  tcrguin  1  may  be  very  long 
and  slender,  often  equaling  the  length  of  sternum  I,  and 
is  usually  displaced  to  near  the  apex  of  stcrnLim  I.  in 
these  genera  lire  petiole  is  clearly  "two  segmented"  and 
the  gaster  articulates  with  the  apex  of  tergum  1.  Sternum 
I  is  widely  separated  from  sternum  II,  but  the  two  are 
cotmected  by  a  ligament.  Coordinated  with  the  lengthen- 
ing of  terpun  I  is  the  displacement  posterad  of  the  spir- 
acle. The  reason  for  abdominal  lengthenhig  in  tlie  Am- 
mophilini is  not  clear,  but  two  hypotheses  can  be  made. 
Perhaps  tlie  slalkliko  ahdinniiial  ariancotneni  hn  il-.i-iles 
tlie  stinging  of  caterpillar  prey,  which  have  long  bodies 
and  a  major  ganglion  fai  each  segment.  The  orthopterous 

prey  of  Eremochares  docs  not  support  this  idea,  however, 
since  the  wasp  does  not  have  to  contend  with  an  organ- 
Ism  possessing  many  consecutive  nerve  gan^;but  this 
I'cniis  may  have  swi«ched  from  caterpillars  to  gras^op- 
pers.  Another  theory  is  that  the  long  abdomen  serves  as  a 
balancing  organ  during  flight,  especially  while  carrying 

prey- 
Lengthening  of  the  mouthparts  is  another  interesting 

evolutionary  trend  in  this  tribe.  The  galea  is  short  in  Ere- 
muchares  and  most  Parapsammoplula,  moderately  long 
in  Hdpbmmophlla,  some  Eremnophila,  and  one  or  two 
species  of  Parapsammophila.  The  galea  is  long  in  most 
species  oi  PoJult/Hia.  Ammopbila,  znA  Eremnophila. 

We  regard  open  mandibular  socicets  as  a  generalized 
feature  in  liic  Sphecidae.  Therefore,  our  discovery  tiiat 
the  sockets  are  open  in  males  of  PampsammophHa,  Ere- 
tnochart's,  and  sonic  Poilaliniia  and  Ammnphila  came  as 
a  surprise,  because  we  regard  the  Ammophilini  as  the 
most  specialized  of  the  three  sphecine  tribes.  It  could  be 
argued  that  the  sockets  have  hcc'>nie  secondarily  open, 
but  evidence  in  Parapsamniopliila.  certainly  one  of  the 
most  primitive  ammophilin  genera,  contradicts  this  theory. 
In  this  genus  the  sockets  are  usually  rather  broadly  open 
in  the  male,  but  in  the  species  with  the  longest  mouth- 
parts the  sockets  are  luiirowly  open  However,  open 
sockets  in  liie  higlily  specialized  gsnus  AnunophUa  tend 


to  suppoit  the  premise  that  they  have  become  second- 
arily open. 

The  phylogenetic  significance  of  claw  teeth  or  the  lack 
of  them  is  difllcult  to  assess.  If  the  Sceliphronini  arc  to 
be  regarded  as  the  most  primitive  sphecmes.  then  perhaps 
a  single  claw  tooth  should  be  considered  the  generalized 
claw  condition  in  the  Ammophilini.  If  this  is  true  then 

speciali/ation  in  the  .■\mmop!ii!i-ii  "lis  ^.kic  in  two  direc- 
tions: loss  of  the  tooth  on  the  one  hand,  and  the  develop- 
ment of  a  second  tooth  on  the  other.  However,  another 
factor  is  involved  It  seems  likely  that  the  ammophilins 
arose  from  an  ancestor  more  like  the  Sphecini  than  the 
Sceliphronini,  and  two  toothed  claws  are  die  generalized 
condition  in  the  Sphecini-  Hence,  the  most  probable  evo- 
lutionary trend  in  the  Ammophilini  has  been  from  two 
toothed  claws  to  simple  claws.  On  this  basis  Ponipfam- 
mophUa.  Erentoduires,  and  HoplammopkUa  possess  the 
most  generalized  claws,  and  Piodahnia,  EremnofMh.  and 

Ammophila  the  most  spcciali/ed.  In  the  genera  with  two 
claw  icetli,  the  more  basal  tooth  is  associated  with  tlie 
long  setae  that  project  from  the  base  of  the  claw  towards 
the  apex.  In  some  crises,  this  basal  tooth  is  more  like  an 
angular  swelhiit'  than  a  tooth,  and  its  origin  may  not  be 
the  same  as  that  of  the  distal  tooth. 

Tlie  arohum  is  very  small  in  the  female  of  some  spe- 
cies of  Ffydalonia  and  AmnmphUa,  but  it  is  nearly  always 
large  in  the  ccHicspondinL;  male,  leading  us  to  assume 
that  this  reduction  in  size  is  a  specialization.  In  Ammo- 
phih  formicoides,  a  highly  specialized  species,  the  aro- 
lium  is  small  or  nonexistent  in  hoth  sexes 

The  loss  of  the  outer  niidlibial  spur  is  a  widespread 
tendency  in  the  tribe,  but  it  does  not  occur  in  two  rather 
specialized  genera,  Hoplamtnophila  and  Eremnophila. 
The  presence  i>f  a  single  spur  is  nearly  constant  in£>v^ 
mochares.  but  in  the  other  genera  the  loss  of  one  Spur 
is  usually  in  the  more  specialized  groups  only. 

The  presence  of  piantulae  in  most  species  of  Para- 

p^ami'inphilii  is  another  Surprising  discovers  ,  hut  one 
that  substantiates  our  feeling  that  the  genus  is  the  most 
primitive  of  the  tribe.  The  most  generalized  venation 
found  in  the  Ammophilini  occurs  in  some  species  of 
Parapsammopliila.  In  P.  algira  for  example,  submarginal 
cell  III  receives  the  second  recurrent  vein.  It  is  less  easy 
to  assess  the  relative  evolutionary  status  of  Uie  re- 
maining genera  because  of  nonconcordance  of  many 
features.  For  example.  PoJaUmia  has  the  most  generali- 
zed abdomen  in  the  tribe,  but  the  claws  arc  usually  sim- 
ple and  the  mouthparts  are  long.  The  rather  universal 
hahit  of  excavating  a  nest  after  obtaining  prey  is  a 
primitive  trait  o{ Podalonia,  but  the  use  of  lepidopterous 
larvae  for  provisioning  probably  should  be  regarded  as 
an  advanoenient.  The  nanow  face  of  Eremocftares 
coupled  with  the  loss  of  one  midtibial  spur,  long  petiole, 
.uul  nioditled  petiole  socket  indicate  that  this  is  a 
specialized  genus,  and  yet  it  has  claw  teeth  and  short 
mouthparts.  Eremochares  dives  stocks  its  nests  with 
relatively  primitive  prey,  grasshoppers:  but  the  species 
is  a  progressive  provisioncr,  an  advanced  type  of  nest 
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stocking.  Available  evidence  suggests  tliat  Uiis  species 
may  even  maintain  several  nests  simultaneously,  ffof^ 

lunuiphila  h;is  i.iiaiiL!Cvi  Umw  fossorial  to  xylicoloiis 
nesting,  but  morphological  spociaiizaiions  arc  mainly 
tiie  dosed  mandibular  sockets,  triangular  male  dypeus, 
and  unusual  genitalia.  fCrfmnopltila  and  Ainmophila  arc 
obviously  the  most  specialized  genera  in  the  tribe  be- 
cause of  their  "two-segmented*'  petiole  and  long  mouth* 
parts,  among  other  things.  Some  Ammnphila  exhibit  the 
most  advanced  biology  known  in  the  tribe:  delayed 
progressive  provisioning  and  maintenance  of  several 
nests  at  one  time 

Because  tiie  genera  we  leeoguiie  weie  until  lairiy 
recently  included  as  subgenera  under  AmrnopMla,  many 
of  the  keys  to  species  are  broad  in  scope.  A  few  such 
papers  are:  Roth  ( 1928,  1929).  Kohl  ( 1906),  Alfieri 
(1946),  Arnold  ( 1928),  and  Tsuncki  {1967d). 

Biology:  Except  for  HopUmmophila,  which  has 
changed  to  a  xylicolous  nesting  habit,  all  ammophilins 
are  fossorial.  As  far  as  known,  most  Podalonia  obtain 
prey  before  excavating  a  nest,  but  the  reverse  is  true  in 
the  other  genera,  althou^  a  few  Amtnoffhiia  have  also 

been  reported  to  obtam  prey  fust.  /:>c'';;i^'cAaK'f  provi- 
sions with  grasshoppers,  but  icpidopterous  and  some- 
times hymenopterous  caterpillars  are  stored  by  the  other 

genera  of  the  tribe.  F.  D.  Parker  (personal  communica- 
tion) has  observed  Ammoplula  carrynig  weevil  larvae. 
Mass  provisioning  is  employed  by  many  species,  but 
progressive  provisioning  is  Icnown  inEremochiOts 
and  AmmopltUa. 

Key  to  genera  of  Ammophilini 

1.  Eptstemal  sulcus  curving  badt  to  scrobe 

from  subalar  fossa,  then  extending  obliqudy 
ventrad  to  antcroventral  area  of  mesopleuron 
(ri«.  32  G);  New  World  forms 

 t'cnnophila  Menlce,  p.  146 

l:pisternal  sulcus  extenduig  straight 
down  from  subalar  fossa  (sometimes 
absent),  not  passing  through  scrobe 
(fig.  32  H)   2 

2.  G;iw  usiuilly  simple  hut  if  with  single 

basul  luutli  on  uinci  margin  then 
mouthparts  very  long,  galea  attaining 

base  of  stipes  when  folded   3 

Claw  with  one  or  two  basd  teeth  on 
inner  margin  (fig.  33  A-C);  galea  never 
extending  beyond  middle  of  stipes 
w  ti .  n  loll! I J  »nd  usually  dtoitar;  Old 

World  forms   4 

3.  Apex  of  sternum  I  (  petiole)  mcctmgand 

often  overlapping  base  of  li  (fig.  32  B); 
spirade  of  tergum  I  located  before 
apex  of  sternum  I  (lateral  profile) 
(fig.  32  A);  petiole  often  bent  upward 
at  levi'l  of  tergum  I  base..  Pinlalonia  Feniald,  p.  141 
Apex  of  sternum  I  not  reaching  base 
of  II,  intervening  space  usually  long 
and  consisting  of  membrane  and  a 
ligament  (fig.  32  C-D);  spirade  of  ter- 


gum  I  located  at  or  beyond  level  of 

sternum  I  apex  (fig.  32  D);  sternum  I 

usually  bent  downward  or  straight  at  level 

of  tergum  I  base  Ammophtia  W.  Kirby,  p.  147 

4.  Petiole  socket  nearly  completely 

surrounded  by  propodeal  tergum 
(fig.  32  F);  inner  orbits  of  female 
strongly  conveigiQg  bdow 

(fig.  31  B)  jSVvmocAarvj  Gribodo,  p.  145 

Petiole  socket  broadly  bounded  ven- 
trally  by  T-shaped  propodeal  sternite 
(fig.  32  L);  inner  orbits  of  female  only 
sli^tly  converging  bdow  or  paralld 
or  diverging  bdow   S 

5.  TaiSOmere  I  of  female  foreleg  Strongly 

asymmetrical,  its  outer  apex  pro- 
longed (fig.  32  I),  free  margin  of  male 
clypeus  rounded  or  truncate;  tarsi 
usually  with  plantulae 

 Parapsammophila  Taschenberg,  p.  137 

Tarsomere  I  of  female  foreleg  nearly 
symmetrical,  outer  apex  only  slightly 
produced  (fig.  32  J);  male  dypeus  tri- 
angular; plantulae 

absent  UoplammophiUt  Beaumont,  p.  140 

Genus  Parapsammophila  Taschenberg 

Generic  description:  Inner  orbits  straight,  converging  be- 
low in  male,  usually  parallel  in  female  or  nearly  so;  frontal 
line  weak  to  absent;  scape  globose  to  slender,  terminal 
male  flageliomeres  sometimes  with  tyli;  sockets  separa- 
ted from  frontoclypeal  suture  (or  luie  tangential  to 
lower  margins  o[  tentorial  pits)  by  a  socket  diameter  in 
female,  more  in  male;  free  margin  of  female  clypeus 
with  a  truncate  median  lobe  or  merely  straight  for  most 
of  its  w  idtli.  margin  of  male  clypeus  rounded  or  truncate, 
labrum  usually  broader  than  long,  truncate  to  arcuate; 
mandible  with  one  or  two  mesal  teeth  on  inner  margin  in 
female,  one  to  four  teeth  of  variable  size  and  placement 
in  male:  mouthparts  usually  short,  but  galea  long  and  at- 
taining middle  of  stipes  when  folded  in  one  or  two  spe- 
cies; hypostonu  closing  mandible  socket  in  female,  but 
socket  broadly  to  narrowly  open  fn  male;  collar  short, 
anterior  surface  vertical  or  nearly  sn.  pi'imle  socket 
broadly  bounded  ventrally  by  propodeal  sternite  (itg.  32 
E);  mesostemal  area  sometimes  with  anterior  concavity 
(in  lateral  profile)  to  accomodate  forecoxae;  cpisternal 
sulcus  runnmg  straight  down  from  subalar  fossa,  not 
passing  through  scrobe;  inferior  metapleural  area  often 
defined:  marginal  cell  rounded  apically;  sluipe  i>f  su'^mar- 
ginal  cell  11  highly  variable;  second  recurrent  vein  rarely 
received  by  submarginal  III  ialgira),  first  or  second  recur- 
rent vein  occasionally  interstitial;  female  foretarsus  with 
rake  of  long,  sometimes  blade-like  spines,  outer  apex  of 
tarsoineres,  especially  I,  pii'lnnged  (fig.  32  I);  pi>stcrinr 
surface  of  forecoxa  sometimes  with  spur  or  angulation, 
midcoxae  nearly  contiguous;  midtibia  usually  with  two 
spurs  (outer  spur  absent  or  very  short  in  most  al^ira. 
foleyi,  and  turanica),  tarsi  usually  with  plantulae  but 
sometimes  very  smdl  (flg.  34  D);  apicoventral  setae  of 
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PIG.  32.  Structural  details  in  the  tribe  Ammophilini;  A-D,  gastral  segments  I-ll;  b,F,  posterior  view  of  petiole  socket, 
hinclcoxac.  and  propdcai  stemite  (solid  black);  G.H,  Utenl  view  Of  Ulterior  balf  Of  tbonx  (es  ■  eptotemel 
sulcus);  1-K.  female  left  foretarsus.  donaL 
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FIG.  33.  Lateral  view  of  hindtarsal  claws  in  the  tribe 
AnunophilinL 

hindtanomere  V  modentely  broad  to  slender:  claw  usual- 
ly with  two  basa]  teeth,  distal  tooth  :jciite.  proximal  tOOth 
blunt  or  routided  and  bearing  one  or  mure  long  setae  at 
base  (fig.  33  A),  pimimal  tooth  sometimes  poorly  formed 

or  absent  (fig.  3.^  B):  arolium  moderate  to  hirge;  petiole 
consistini:  of  sicriiuin  I  only,  nioderately  loiu:  m  long, 
apex  ri.Mc''imL;  ba^c  ol  ,iernum  II,  tergum  1  lnnjoi  Idun 
higli  (lateral  prolile)  and  in  some  species  ratlier  slender, 
especially  in  males,  but  still  dilated  distally;  spiracle  of  ter- 
gum I  located  at  middle  or  slightly  beyond:  sides  of  male 
sternum  VIII  conveiging  towards  truncate  or  sinuate  apex; 
penis  valve  head  with  or  without  teetfi  on  ventral  margin, 
gonostyie  not  biramous  apirally 

Geoffraphic  range:  ParapsammophUa  is  an  Old  World 
genus,  and  most  of  its  19  species  are  restricted  to  Africa. 
However,  several  African  forms  range  eastward  to  the  des- 
erts of  the  southern  Palearctic  Region.  Two  species  are 
known  in  India,  and  one  each  in  the  Philippines  and 
Australia 

Syncmaiu  s:  7  he.se  wasps  range  ni  length  I  rom  17  tO 
52  mm.  the  biggest  species  ranking  among  the  largest 
known  Sphecidae.  Some  forms  are  entirely  black,  includ- 
ing the  violaceous  wings,  but  in  a  few  the  head,  thorax, 
abdomen,  and  legs  arc  partially  or  totally  red.  The  se.xes 
of  some  species  arc  differently  colored.  The  wings  are  of- 
ten clear.  Erect  body  hair  may  be  scanty  or  dense  and 
varies  from  black  to  silver.  The  head  and  thorax  are 
densely  clothed  with  appressed  silver  hair  in  a  few  species. 

Pampsammophila  is  the  only  genus  in  the  Ammcfphi- 
lini  in  which  tarsal  plantulae  occur,  but  they  aje  absent  in 
bakeh  and  crentophila,  very  small  in  some  females,  and 
absent  in  some  males.  The  configuration  of  the  petiole 
socket  (compare  figs.  32  E  and  32  F)  immediately  sepa- 
rates Parapsammophila  from  Eremocharei.  Unlike  Ere- 
mocharcs  the  inner  drhits  of  the  female  do  not  converge 
strongly  below  in  Parapsammophila,  and  the  foretarsal 
rake  spines  of  tarsomere  I  are  mostly  long  and  fine  in  the 
latter  genus  rather  than  short  and  stout  as  in  Fremochares. 
Generally  there  are  two  midtibial  spurs  in  Parapsammo- 
phila and  usually  only  one  in  Eremochares. 

The  outer  apical  prolongation  of  the  first  female  fore- 
tarsomere  and  the  strongly  developed  rake  of  Parapsmt' 
mop/iila  contrast  shaiply  with  the  weak  rake  and  only 
slii^t  asymmetry  of  foretarsomere  1  o{  HopUunmophila 
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females  (compare  figs  32 1  and  32  J).  The  males  of  these 

two  genera  are  easily  differentiated  by  the  clypeal  shape, 

Lui  tlie  simple  goiloslylc  of  llifa/;ltfmW('/'/ll/(i  1^  ills!!  (]ij|2^ 

nostic.  The  gonostyie  ol  UupUimmopliila  is  biramous. 

The  presence  in  Parapsammophila  of  one  or  two  claw 
teeth  <Ilstini'uishes  the  genus  from  Ercmnophila,  and  all 
but  a  very  lew  Podalonia  and  Ammuphila.  Species  of  the 
bat  two  that  have  a  single  claw  tooth  have  very  long 
mouthparts.  In  contrast,  the  kw  Parapsammophila  with 
only  one  well  developed  claw  tooth  have  very  short 
mouthparts. 

Parapsammophila  of  Bohart  and  Menke  (1^63) 
and  Menke  (1966a)  have  never  been  subjected  to  a  tho- 
rough, modern  review.  Kohl  ( 1906)  keyed  the  Palearctic 
species,  but  he  placed  some  in  Eremochares.  The  figures 
and  notes  provided  by  Beaumont  (1968b  )  supplement 
Kohl's  work.  Roth  (1928)  and  Alfieri  (1946)  keyed  some 
of  the  Palearctic  African  forms,  and  Arnold  (1928)  diag- 
nosed the  species  of  the  Ethiopian  Region,  but  these  keys 
arc  mostly  inadequate. 

Biology:  Unknown,  but  presumably  these  wasps  are 
fossorial. 

Checklist  of  Hmpnmmt^tMkt 

dgbu  (KoM),  1901  {Ammof^Oay,  n.  Africa  to  Afghanis- 
tan 

*cuelehs  Kohl,  1901  (Aminophila),  new  synonymy  by 
Menke 

biluberculata  Bytinski-Salz,  19SS  (Ammophila) 
gihha  Alfieri,  1961  (Ammophila) 
haken  (Rohwet),  1921  i.S/i/;!  v  i:  Pli i!ippines 
cttspica  (Gussakovskij),  1930  {^Ammophila);  e.  Mediter- 
ranean area,  sw.  USSR 
macuhuis  Gussakovskij.  1930 (i4mmoipiftfllir),  new  syn- 

onyniy  by  Pulawski 
sacra  ^timki-Salz,  1955  (Ammt^Ua),  new  synony- 
my by  Pulawski 
co/uoMna  (Arnold),  1928  {Sphex),  S.  Africa  (?  =  testa- 
ceipes) 

cyanipennis  (Lepeletier),  1845  {Ammophila):,  n.  Africa 
reticollis  A.  Costa,  1864  {Ammophila) 
miles  Taschenberg.  1  86'>.  lectotype  d,  "Chartum" 
(Mus.  Halle),  present  designation  by  Menke 
dolkhost<ma  (Kohl),  1901  (Ammophila);  Saudi  Arabia, 
Egypt 

errabunda  (Kohl),  1901  {Ammophila);  e.  centr.  Africa 
eremopAOr  (Turner),  1910  (AmmopttOa)',  Australia 
('rk7/f'>rt7)/;(7/MS  (Fabricius).  1781  (Sphe.x)  India 
fiiscipeimis  F.  Smith,  1870  (Ammophila) 

Ivioiavcipcwm  Cameron,  1889  iAfnmopMkX  nec 
Lepeletier,  1845 

?&irf/«r  Dalla  Torre,  1897  (Ammophila) 
/t>fev(  (Beaumont).  1956  {Afumophila):  n.  Africa 
funerea  (Nuise),  1903  (^mmophiia);  w.  India 
hereto  (Arnold).  1928  (S^thex);  Rhodesia,  S.-W.  Africa* 

Botswana 

lateniia  Taschenberg,  1869;  n.  Africa,  lectotype  9, 
"Chartum"  (Mus.  Halle),  present  designation  by  Menke 
moailicomis  Morice.  1900 
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'liii.^'iosa  (Kolill,  I'lOl  (Ammnphila)\'\\{ricd'^'' 
luUovicus  (F.  Smith).  1856  {Ammuphila),  Ethiopian 
Region 

ponderou  (Geislaecker),  1871  (Aimu^Oiiky,  Ethiopiln 

Region 

fgiganiea  Kohl.  I'JOl  (Ammophila) 
testaceipes  (R.  Turner),  19 IS  (Sphex);  Tanzania 
turanka  F.  Morawitz,  1890;  n.  Africa,  s.  Asia 

Inrca  iif  authors,  not  TascliL-iibori;.  1869 
unguicularis  (Kohl),  1901  (/Im/nup/aZa);  Mozambique 

Genus  Hoplammophila  Beaumont 

Generic  description:  inner  orbits  straight  for  most  of 
their  length,  diverging  below  or  parallel;  frontal  line  im- 
pressed; scape  ovoid;  sockets  separated  from  fronto- 
dypeal  suture  by  a  soclcet  diameter  in  male,  somewhat 
less  in  female;  female  clypeus  convex,  free  margin  with 
broiid,  truncate,  median  lobe  delimited  laterally  by  a 
reflcxcd  tooth,  male  clypeus  triangularly  produced,  tip 
reflexed,  dypeal  disk  usually  with  a  short,  median 

ridpc  or  elevated  process;  labrum  rounded,  as  long  as 
broad  in  male,  .somewhat  shorter  in  female;  mandible 
with  one  or  two  mesal  or  subapical  teeth  on  inner  mar* 
gin  in  female,  male  with  one  mesal  or  subapical  tooth; 
mouthparts  moderately  long,  when  f  olded  galea  some- 
times reaching  middle  of  stipes;  hypostoma  closing 
mandible  socket;  collar  moderately  long,  anterior  surface 
sloping  gradually  to  neck;  dorsal  endosure  of  propodeum 
dcfiiK'd  by  differential  sculpture  or  tridco:  petiole  socket 
broadly  bordered  below  by  propodeal  sternite;  episternal 
sulcus  running  straight  down  from  subalar  fossa,  not  pas- 
sing through  strobe;  marginal  cell  rounded  ;ipically;sub* 
marginal  cell  11  strongly  narrowed  anteriorly,  posterior 
velnlet  of  cell  two  or  more  times  as  long  as  anterior  vein- 
let;  psammophore  hairs  of  femur  weak  apically  and 
sparse  or  absent  on  tibia,  foretarsa!  rake  present,  com- 
posed of  short,  stout  spines,  outer  apex  ot"  tarsomete  I 
wealdy  produced,  tarsomeres  IMV  essentially  symmetri- 
cal (fig.  32  J);  forecoxa  sometimes  with  spur  at  Inner  apex, 
midcoxac  essentially  contiguous:  midtibia  with  two  spurs; 
apicoventral  setae  of  hindtarsomerc  V  slender  to  moder- 
ately broad;  claw  with  one  or  two  basal  teeth.  If  two. 
proximal  tooth  blunt  ;uul  be;uii!i'  <n)e  or  more  long  setae 
at  basc;arolium  moderate  to  large,  petiole  consisting  of 
sternum  I  only,  moderately  long  to  long,  apex  reaching 
base  of  sternum  II.  tergum  I  longer  than  high  (lateral  pro- 
file) but  dilated  distally,  its  spiracle  located  about  at  mid- 
dle; male  stenium  VIII  emargiiiaie  apically  or  variably 
truncate;  penis  valve  head  of  unusual  form,  without  ventral 
row  of  teeth,  gonostyle  biramous  apically  (fig.  34  A). 

Geographic  range:  Hoplanunopliila  occurs  from  south- 
ern hiurope  to  Japan  and  I'aiwan.  With  the  exception  of 
Taiwan,  it  is  not  known  to  occur  in  the  Oriental  Region. 
Three  of  the  four  species  occur  in  Europe  and  western 
Asia. 

Systematics:  These  wasps  range  in  length  from  19  to 
36  nun  and  are  totally  black  except  that  gastral  segment 
II  and  usually  111  are  red.  Erect  thoracic  hair  is  usually 


D  Parapsammopilila 
6  Erermophiia  cataroarcensis  tuiaiuca 

PKS.  34.  A,B,  male  genitalia,  lateral;  C,  male  genitalia. 

ventral  (digitus  stippled);  D,  biiultarsomere  IV 
and  apex  of  111,  ventral,  p  =  plantula. 


p,ilo  j;kI  there  is  a  patch  of  appressed  silvei  hair  on  the 
mesopleuron  near  the  pleural  suture.  Wings  are  clear  or 
moderately  infiimate. 

Tlie  absence  of  a  long  projection  at  the  outer  apex  of 
forctarsomere  1  of  the  female,  the  short  rake  spines,  and 
the  triangular  male  clypeus  immediately  separate  T/oplom- 
mophila  from  Parapsammaphila.  the  only  genus  s\  itl; 
which  it  might  be  confused.  The  absence  of  plaiuulae 
and  the  complex  male  genitalia,  including  the  biratrtous 
gonostyle,  are  additional  differences  from  Parapsammo- 
pMla.  The  presence  of  one  or  two  claw  teeth  combined 
with  the  rather  short  mouthparts  s^^p.u  Ate  HoplanonO' 
phila  homPodalonia  and  Ammophila. 

The  genus  was  orlgmally  proposed  as  a  subgenus  of 
AmtnophUa  v./.  by  Beaumont  ( l'>60b),  but  Menko 
(I966aj  elevated  it  to  genus.  This  is  supported  by  biologi- 
cal as  well  as  morphological  evidence.  Of  the  various 
characteristics  cited  by  Beaumont  as  diagnostic  we  have 
found  that  the  hindw mg  venation  has  no  generic  value. 
We  have  noted  a  number  of  specific  differences  in  the 
male  that  have  not  been  stressed  before:  genal  punctation, 
fofm  of  the  mandibuUr  teeth,  and  Uie  presence  or  ab- 
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sence  of  an  angular  lobe  at  the  mandibular  socket  margin 
of  the  hypostoma.  Good  differences  also  exist  in  the  fe- 
male mandible.  Beaumont's  paper  contains  excellent  fig- 
ures of  the  unusual  genitalia  among  species  ofHoplam- 
mophila  and  other  specific  details.  We  have  studied  all 
four  species  of  the  genus  which  Menkc  (1974c)  haa 
keyed. 

Biology:  The  habiu  of  only  one  species,  aemulms, 
are  known  (Iwata.  1938c: 'Tninekf,  1963b.  I968d).  This 

species  nests  in  abandoned  burrows  in  tree  trunks  and 
presumably  other  preexisting  cavities.  Tsuncki  obtained 
a  number  of  nesis  from  bamboo  stick  traps  placed  hori- 
zontally  in  piiies  of  logs.  Prey  are  Notodontidae  of  the 
genus  Gonochatcra.  These  are  carried  on  foot,  venter  up, 
and  are  held  by  the  mandibles  of  the  wasp.  Nests  con- 
tain one  to  four  cells  in  linear  sequence.  One  caterpillar 
is  placed  in  a  cell  and  the  egg  is  laid  on  its  side.  Cells  are 
separated  by  a  compound  plug.  First  is  a  layer  of  pebbles 
and  bits  of  wood  and  other  debris.  This  is  followed  by  a 
thick  layer  of  dried  soil,  which  is  made  by  bringing  in 

wet  earth  which  is  then  compacted  inivi  a  nia«  that  dries 
hard.  The  closing  plug  of  the  nest  is  similar  to  the  cell 
partitions.  Tsiineki  (1968d)  hypothesized  that  the  loose 

inner  part  of  the  partition  and  closing  plug  is  an  atavistic 
trait  which  reflects  the  fossorial  ancestry  ol  the  genus. 
The  presence  of  a  foretarsal  rake  in  the  female  also 
suggests  fossorial  ancestry,  although  presumably  these 
wasps  use  the  rake  to  gather  materials  for  the  partitions 
and  closing  plug.  It  will  be  interesting  to  see  if  other 
species  of  the  genus  have  nesting  habits  similar  to 
aantdaas. 

Checklist  of  Ht^dammophSa 

amm/oiu  (Kohl),  1901  C^mmopAjb);  e.  Asia,  Japan, 

Taiwan 

rhinoceros  Strand.  1013  (Ammophild) 
anatolica  (Beaumont),  1 960  (,  1  didu  'pliila);  Turkey 
amata  (Uliger),  1807  (Spfiex);  n.  Mediterranean  region'  ^ 
dypeattt  (Mocsaiy),  1883  (Ammoi^ttta)\  n.  Mediterranean 
region 

Genua  Podalonia  Pentald 

Gentrtedescr^tion:  Inner  orbits  straight,  paitdlel  or 
more  rarely  converging  below  in  female,  converging  be> 
low  in  male;  frontal  line  impressed  or  absent;  scape  oval 

or  elongate  oval,  flagcllomcre  1  longer  than  11  or  only 
appro.\imaiely  so  in  males,  terminal  flagellomeres  often 
with  tyli  in  male;  sockets  in  female  nearly  contiguous 
with  Iroiitoclypeai  suture  or  line  tangential  to  lower  mar- 
gins of  tentorial  pits,  sockets  separated  by  about  a  socket 
diameter  in  male;  free  margin  of  female  dypeus  either 
with  broad,  trtincalc,  median  lobe  wliich  is  usually 
sharply  angulate  laterally  (median  lobe  subdivided  into 
several  teeth  in  three  North  American  forms),  or  margin 

Illi^cr  ( 1  Sl)7j|  proposed  Uiis  iiun>c  in  tlic  pcnitivc  case,  "Sph. 
armalac"-  i>n  paiic  91.  On  plate  VI,  litis.  A  and  U,  the  species 
is  idcntilicd  as  "5pli.  sabuloui  maior  etnisca"  and  "S.  sabulosa 
m^tor"  mpeciively. 


merely  arcuate  or  rinuate;  margin  of  male  clypeus 
straight  or  rounded,  son-.^tinx's  bmadly  shallowly  emargl- 
nate  (with  median  tooth  in  iniiiax),  labrum  usually 
broader  than  long,  apex  rounded,  truncate  or  enuuglnste; 
female  mandible  with  one  kige  mesal  tooth  on  inner 
margin  which  usuaSy  is  subtended  basad  and  sometimes 
dislad  by  a  smaller  tooth;  male  mandible  wiili  inic  mcsal 
or  nearly  subapical  tooth  on  inner  margin;  mouthparts 
long,  gdea  readting  base  of  stipes  when  folded  except 

ending  at  basal  one-fourth  in  Jispar:  hypostoma  closing 
mandible  socket  in  female  and  a  few  males;  collar  short, 
anterior  surftoe  doping  steeply  to  neck;  propoded  en- 
closure present  or  absent:  petiole  socket  broadly 
bounded  ventrally  by  propodeal  sternite;  episternal 
sulcus  running  straight  down  from  subalar  fossa,  not  pas- 
sing through  scrobe;  lower  metapleural  area  often  de- 
fined: marginal  cell  apex  acuminate  to  bluntly  rounded; 
shape  of  subinargiiial  cell  II  variable:  teinale  iorclarsus 

with  rake  of  moderate  to  long  spines  which  are  stout, 
stIfT,  or  flexible  and  bladelike,  outer  apex  of  tarsomeres 

usually  prolonged,  but  tarsomeres  only  sliglitly  asymme- 
trical in  a  few  species;  mner  apex  of  furecoxa  occasion- 
ally with  an  obscure  tooth  or  prominent  spine  in  one  or 
both  sexes,  midcoxae  narrowly  separated;  midtibia  in 
both  sexes  sometimes  with  outer  spur  very  short  or  ab- 
sent, especially  in  New  World  forms:  pcctens  of  inner 
hindtibial  spur  usually  coarser  and  widely  spaced  on 
distal  half,  but  sometimes  tine  and  closeset  throughout; 
apicovential  setae  of  hindtaraomere  V  moderately  broad 
to  slender,  separated  by  two  or  more  setal  widths;  claw 
usually  simple,  but  wltfi  one  sharp  basal  tooth  on  inner 
margin  in  a  few  species  (fig.  33  D);  arolium  moderate  to 
large  in  male,  moderate  to  small  in  female;  petiole  con- 
sisting of  stermtm  I  only,  as  short  as  hindcoxa  to  mod- 
erately long,  usually  longer  in  male  than  female,  often 
bent  upward  at  base  of  lergum  I.  apex  reaching  base 
of  sternum  II  (fig.  32  B);  tergum  I  in  female  strongly 
dilated  posterad,  usually  shorter  than  to  as  long  as  high, 
occasionally  longer  than  high,  surface  usually  sloping  up 
from  petiole  at  an  angle  ranging  between  45-'>0''  (lateral 
profile)  (fig.  32  A),  lergum  in  male  less  dilated  than  fe- 
male, usually  longer  than  high,  surface  more  gradually 
sloping  up  from  petiole;  spiracle  nf  lergum  1  at  or  before 
middle  (fig.  32  A),  rarely  slightly  beyond  middle  in  male; 
sides  of  male  stemimi  VIII  converging  towards  apex  which 

is  usually  emarginate;  penis  valve  head  usually  with  teeth 
on  ventral  margin  and  often  a  basal  spinelike  process, 
gonostyle  not  biramous. 

Geoffophic  nmge:  With  the  exception  of  South  Amer- 
ica. Pcxtahmia  is  represented  in  all  of  the  major  temperate 
and  tropical  land  areas  ot'the  world.  01  the  6fi  lipecies  re- 
cognized, 20  are  in  the  New  World.  The  greatest  number 
of  species  occur  in  the  Mediterranean  area  and  southwest- 
ern Asia.  One  species,  tydel,  has  a  very  broad  range.  It  is 
found  on  the  Canary  and  Madeira  Islands,  through  the 
Mediterranean  area,  and  eastward  to  China  and  the  Orien- 
tal Region.  The  only  representative  of  Podalonia  in  Aus- 
tralia is  a  subspecies  of  lydeL  There  am  no  records  of  the 
genus  from  the  islands  between  Australia  and  mainland 
Asia. 
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Systematics:  Species  otFaJahnia  range  in  length  from 
10-27  mm,  the  African  sAe/jf7e&/f  being  the  largest.  They 
are  black  wasps,  but  the  gaster  is  commonly  partially  to 
completely  red.  Partially  red  legs  are  only  found  ni  a  few 
species;  minax,  argentipilis,  and  erythropm,  for  example. 
Podahnia  caerulea  and  paraliela  are  metallic  blue  black. 
The  sexes  are  sometimes  difTerentfy  colored.  For  example, 
in  luctiiosa  and  communis  the  fcniaic  is  conipleteK 
black,  but  the  male  has  a  partially  red  gaster.  The  head 
and  thorax  are  densely  clothed  with  black  or  white  erect 
hair  in  most  species,  and  hair  color  may  vary  between 
sexes  and/ur  geographically.  Males  and  some  females  have 
appressed  silve^hair  on  the  face,  but  with  few  exceptiom 
the  rest  of  the  head  and  tliorax  are  devoid  nf  such  vesti- 
turc.  Wings  vary  from  clear  lo  darkly  violaceous. 

Despite  the  recent  generic  diagnoses  for  Podalonia  by 
Bohart  and  Menke  (1963),  Pulawski  (1965b),  and  Menke 
( 1 966a).  a  number  of  Old  World  authon  continue  to  re- 
kiijiii/e  'his  laxon  as  a  subgenus  of  Animophila.  flowevcr, 
Podalonia  is  easily  distinguished  morphologically  from 
Ammophila.  and  the  fafily  constmt  biological  difference 
hetvvoen  the  two  is  additional  evidence  that  they  deserve 
recognition  as  separate  genera.  In  Podalonia  the  first 
sternum  (petiole)  reaches  the  base  of  the  second  sternum, 
and  the  spiracle  of  tergum  I  is  located  basad  of  the  apex 
of  sternum  I  as  .seen  in  lateral  view  (fig.  32  A,  B).  In  Am- 
muphila  sternum  I  ends  before  reaching  the  base  of  ster- 
num 11,  and  the  intervening  space  is  membranous  or 
sometimes  partially  tilled  by  a  small  ligament  or  plate, 
which  Ocscr  (1971 )  regards  as  part  of  stormim  I  (Hg. 
32  D).  Tlie  spiracle  of  tergum  i  is  at  the  level  of  the  apex 
of  sternum  I  or  beyond  it  in  Amme^hBa  (see  f!g.  32  C. 
D).  T1k>  strungly  dilated  (or  bell  shaped)  tetcum  I  nf  fe- 
male Podalonia  contrasts  rather  sharply  with  the  slender 
leigum  I  of  female  Ammophila,  l)ui  this  dilTerence  is 
less  appreciable  in  the  male.  The  bending  upward  of  the 
petiole  at  the  base  of  tergum  I  in  most  Podalonia  Is  an- 
other distinction  from  Ammophila.  Some  authors  luive 
used  the  coarse  pectination  of  tlic  inner  ttind tibial  spur 
common  to  many  Podtdonki  species  as  a  generic  distinc- 
tioii  from  Ammophila  but  there  are  exceptions.  The 
long  inouLliparts  and  straigiit  episternal  sulcus  separate 
Poddonia  from  other  genera  in  the  tribe.  Some  species 
of  Podalonit!  U:i\'c  the  shortest  petiole  in  the  tribe  Ster- 
num I  as  measured  on  the  dt)rsal  surface  is  often  no 
longer  than  the  hindcoxa. 

The  nmte  Podalonia  is  now  attributed  to  H.  T.  Per- 
nald  (1927)  rather  than  to  Spinola  (1853)  because  of  the 
iccent  ruling  of  the  International  Commission  on  Zoolog- 
ical Nomenclature  (Opinion  857, 1968)  made  on  behalf 
of  the  petition  of  Menke,  Bohart.  and  van  der  Vecht 

(1966). Townes  (I <>7.'?)  declared  rliat  ihe  "sphecid  genus 
Podalonia  . . .  should  be  called  Pompilua  . .  .",  but  he 
neglected  to  note  that  the  International  Commission  on 
Zoological  Nomenclature  issued  Opinion  166  in  1945  in 
which  Pompihis  ptildur  Fabricius  was  designated  as  type 
species,  thus  placing  the  genus  in  the  spider  wasp  family 
PompiUdae.  This  Opinion  seems  to  have  been  generally 
accepted. 


Species  discrimination  in  Podalonia  is  difficult.  .Male 
genitalia  and  clypeal  shape  generally  offer  good  differ- 
ences, but  females  of  some  species  are  especially  hard  to 
separate.  Fine  details  of  thoracic  and  facial  sculpture 
are  used  to  identify  many  species.  Tlie  metapleural  flange 
is  broadly  lamelliform  in  some  species  and  is  a  useful 
diagnostic  tool.  The  setation  of  the  foretarsal  rake, 
size  of  the  arolia.  and  ^liapc  nf  ilie  foretaisomeres  in  the 
female  may  offer  differences  in  this  sex. 

Wing  venation  anomalies  are  fairly  common  in  this 
genus,  ant!  they  usually  involve  partial  or  total  loss  of 
one  submarginal  cell  or  the  subdivision  of  some  cell  by  a 
spurious  vein.  Occasionally,  the  second  or  third  submar- 
j^nal  ci'll  is  nearly  petiolate.  The  incompletely  closed 
maiidiliular  socket  of  most  males,  the  loss  in  some  spe- 
cies of  one  midtibial  spur,  and  the  prasence  in  a  few 
forms  of  a  daw  tooth  are  interesting  morphological  fa- 
cets. Species  with  claw  teeth  that  we  have  seen  are  af- 
finis,  uracil ripilis  (9  only),  laiuasita.  and  ehcnina.  Inter- 
estingly, the  arolium  is  larger  than  usual  in  the  females 
of  these  species.  Sometimes  a  very  small  tooth  is  dis- 
ccrnable  on  some  of  the  daws  of  spedes  such  as  ^ 
su(a  and  alpina. 

The  work  of  Kohl  (1906)  contains  a  key  to  the  Pale- 
artic  species  known  at  that  time.  Beaumont  in  a  number 
of  papers  has  cleared  up  the  identity  of  or  diagnosed  a 
number  of  western  Palearctic  forms.  Tsuneki  (I971d) 
updated  Kohl's  key  for  the  eastern  Palearctic  species 
and  included  many  fine  figures.  Arnold  (1928)  keyed 
the  species  of  the  Llhiopian  Region.  MUTTIV  (1940)  re- 
vised  the  New  World  species. 

Townes  (1973)  has  revived  the  matter  of  the  identity 
of  Sphex  viaricw  Linnaeus.  1758.  a  species  that  has  en- 
joyed recognition  as  a  poiiipilid  by  most  wasp  taxono- 
inists  for  the  past  2S  ycais.  He  would  place  viadcus  in 
Ridelonia  where  it  would  replace  the  well  known  Old 
World  species  hinuta  (Scopoli).  Linnaeus'  description 
clearly  refers  to  a  pompilid  as  van  der  Vecht  (1958)  has 
shown,  but  the  biological  annotation  applies  to  a  sphecid. 
Townes  infen  that  Unnaeus  in  his  "Fauna  Svecica", 
1761,  lecogni/ed  the  dual  natuie  of  viaticiia  because  he 
described  an  undisputed  pompilid,  yi<scus,  and  placed  it 
liglit  after  vlaHeus,  and  also  emended  die  description  of 

the  latter  by  eliminating  reference  to  hioloti^'  ;ind  hy 
mentioning  the  presence  of  black  hair.  Because  the  red 
segments  of  the  gaster  are  still  said  to  be  black  banded 
the  description  of  viaticus  clearly  is  still  muddled. 
Townes'  argument  that  Linnaeus  or  one  of  his  contem- 
poraries such  as  Dc  Gecr  or  Villers  restricted  the  spe- 
cies to  the  Sphecidae  is  not  substantiated  when  these 
authors'  works  are  carefully  examined.  For  example,  De 
Geer  in  volume  2  of  his  "Memoires  pour  servir  a  FHis- 
toire  des  Insectes",  1771,  gave  the  first  clearly  sphecid 
description  (or  viaticus.  including  a  figure,  but  he  failed 
to  say  that  he  was  revising  the  imerpietation  of  Lin- 
naeus' species  or  otherwise  acting  as  tirsl  revisor". 
Furthermore,  one  infers  from  recommendation  74A  of 
the  Code  that  "first  revisors"  in  the  sense  of  Townes  can- 
not be  regarded  as  having  legally  restricted  viatiaa  to  the 
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Sphecidac.  This  is  a  point  that  could  stand  clarification 
1^  the  Commission.  Richards  (1935a)  recognized  a  ^e- 
dd  specimen  in  the  I.innnenn  rollection  in  London  as 

"the  type  oSSphex  viatica  Linnaeus  but  Linnaeus 

based  lUs  description  on  a  mixed  series  as  Townes  and 
others  have  demonstrated;  therefore,  tlie  London  spe- 
cimen can  at  best  be  a  syntype.  Towiies  regards  Rich- 
ards* 1935  statement  as  a  lectotype  designation,  but  we 
cannot  a;_'rec  since  Richards  did  n<it  indicate  that  viatkus 
had  to  iiave  been  based  on  more  tiian  one  bpecinien  or 
that  he  was  selecting  the  London  one  as  the  type.  Ac- 
cording to  van  der  Vecht  (letter  to  Menke)  R:.  li;irdN  tnk! 
him  in  a  recent  conversation  that  it  was  nut  his  iiiiention 
to  designate  the  Linnaean  Collection  specimen  as  lecto- 
type, and  he  thought  that  this  was  made  clear  in  his  intro- 
ductory remarics.  Whether  or  not  to  construe  Richards' 
pubHshed  statement  as  iectotypy  is  anoilier  situation 
that  needs  clarification  by  the  Commission.  The 
flcst  unquestioned  lectotype  designation  for  viatkus 
was  made  by  van  der  Ve.ht  09.^8)  who  restricted 
the  species  to  the  Ponipilidae  by  selecting  a  figure  men- 
tioned by  Linnaeus  as  the  lectotype.  Townes  argues  that 
van  der  Vecht's  !oct<ifype  designation  is  invalid  because  it 
was  not  in  agreement  with  "the  first  rcvisor  (Linnaeus, 
1761,  or  Vnien,  1789)".  but  the  Code  makes  such  agree- 
ment a  recommendation  only  (Art.  74A).  .M  this  point 
wc  cannot  regard  vialicus  as  a  spiiccid,  and  we  can  see  no 
benefit  in  Townes*  attempt  to  change  a  situation  that  has 
stabilized  in  recent  years.  Some  of  the  issues  raised  by 
Towne's  paper  have  been  submitted  to  the  InternatitMHl 
Commission  on  Zoo1(>>:ical  Nomenclature  by  SabrosI^ 
(1974)  for  clarification. 

Btohgy:  Murray  (1940)  summarized  most  of  the 

papers  publidied  on  New  World  species  but  did  not  in- 
clude those  of  J.  Parker  (191 3)  and  Wilhams  (  mkb).  Ad- 
ditional references  are  those  of  Evans  (1963a.  1970).  Un- 

fortunately,  the  identity  of  the  wasps  observed  in  the 
earlier  accounts  is  unceiiain  iii  most  cases.  A  number  of 
Old  Wiiiki  species  luive  been  studied:  afftim  by  Marchal 
(1892). Palmer  and  Stelfox  (1931),  Olberg(19S2,  1959), 
Diederlchs  (1953).  and  Teschner  (1959);fl/w>tfVflM?tf  by 
Tsiineki  ( I  ''oHc ).  cbenina  by  Myartseva  ( 1  ^'d.^ ).  Iiirsitta 
by  Ruth  (1928;,  Bougy  (193S)»  Deleurance  (1941),  Gran- 
di  (1957),  Fulcrand  and  Gervet  (1968),  Gervet  and  Ful- 
crand  (1970).  and  Myartseva  (IPfiO):  rydci  by  Roth 
(1928),  Soika  (1933),  Deleurance  (iy41),  Hcmmingsen 
(I960),  and  Myartseva  (1969):  and  tytM  ssp.  suspkkua 
by  Chandler  (1925)  and  Bristowe  (l''7I ).  Earlier  refer- 
ences can  be  found  in  some  of  these  papers,  and  excellent 
photographs  ate  contabied  in  Olberg's  and  Diederichs* 
works. 

Species  of  Podatonia  generally  capture  their  prey  be- 
fore excavating  a  nest,  hut  My.irtscv;i  f  1''^/! )  loiind  that 
ebenina  sometimes  digs  the  burrow  before  seeking  prey, 
in  which  case  the  burrow  is  usually  temporarily  stoppered. 
Tsuneki  f  1968c)  noted  tlie  same  habit  in  an  unidentified 
east  Asian  species.  Lcpidopierous  larvae  are  provisioned 
by  Podttlonia,  and  most  reports  indicate  that  hairless,  noc* 
tumal-feeding  caterpillars  of  the  moth  family  Noctuidae 


are  preferred.  I  hciifi  cutwurnis  Lurruw  into  tlie  soil  in 
the  daytime.  Podakmta  females  walk  over  the  soil  surface 

searchine  for  a  buried  cutworm,  ancl  \vhcn  vmc  is  located 
they  dig  down  to  it  and  pull  it  out.  Uther  types  of  cater- 
pillars have  been  reported  as  prey,  however.  Williams 
(1928b)  and  Murray  (1040)  recorded  hairy,  nonburrowing 
caterpillars  of  the  gem^ Malucosoim  (tent  caterpillars, 
family  Lasiocampidae)  were  used  by  sericea  (identity  not 
certain)  and  ovciJentalis.  B:i!  luff  1936)  found  a  Podat- 
onia species  using  diurnal  noUidontid  caterpillars;  and  the 
Old  World  species  hirsula  sometimes  provisions  with  di- 
urnal nocluid  and  notodontid  larvae,  some  of  which  are 
rather  hairy.  According  to  Roth  (1928)  this  species  has 
been  observed  using  the  veiy  hairy  larvae  of  the  (lypsy 
Moth  {Lymantria,  Lymantnidae).  and  Ferton  (1914) 
saw  a  himtta  female  excavating  a  nest  after  she  had  hung 
a  hairy  nymphalid  butterfly  caterpillar  on  a  nearby  twig. 

A  paralyzed  caterpillar  is  carried  venter  up  and  is 
held  by  the  wasp's  mandibles.  Transport  is  on  the  ground. 
Usually  the  wasp  haiies  the  caterpillar  on  some  support 
such  as  a  leaf  axil,  twig,  ur  lays  it  on  some  grass  off  the 
ground.  Then  a  search  is  made  for  a  spot  in  whidi  to  ex- 
cavate the  rather  shallow,  single-celled  nest.  Tliis  often  is 
a  considerable  distance  (up  to  20  feel)  (fom  the  place 
where  the  prey  is  left.  One  caterpillar  Is  used  per  cell,  and 
the  ejg  !s  laid  nn  its  side. 

All  iiiieiestiiit:  aspect  ol  /'oJaloiita  ijcliavior  is  the  ten- 
dency for  females  to  assemble  in  tight  clusters  of  up  to 
several  hundred  individuals  in  protected  situations,  such 
as  in  crevices  in  rocks  or  under  tree  bark  during  the  late 

summer  and  earl\  fjll  fCrandi.  I')25.  1929;  R<uh.  1928; 
Maneval,  1939).  By  marking  individuals  in  the  fall,  Mane- 
val  established  that  at  least  some  of  these  aggregations 
remain  through  the  winter,  the  females  reappearing  dur- 
ing favorable  wealiier  the  following  year.  Hicks  ( 1931) 
and  Tsuneki  (1968c)  found  that  females  occasionally 
excavate  special  burrows  in  which  they  spend  tlie 
night  or  day.  in  the  case  of  inclement  wcathei.  Hicks 
found  four  females  in  one  burrow.  One  of  us  (Menke) 
found  a  large  number  of  female  fodahnui  communis 
clustering  under  the  loose  bark  of  a  fallen  tree  during  a 
thunderstorm  in  the  niountains  of  souilicrii  California. 

Miltogrammine  Sarcophagidae  have  been  reported 
infesting  the  nests  of  various  species  of  PadaltmUt. 
Sometimes  the  caterpillar  provisioned  by  a  wasp  has 
already  been  parasitized  by  a  btaconid  (Meieurus)  or  ich- 
neumonld  (/Verella).  Hides  (1933)  found  that  the  Ne- 
telia  larva  attacked  the  AxMNiiii  larva  after  the  original 
host  was  consumed. 

Checklist  of  Fodaioiiia 

irffhtb  (W.  Kirby),  1798  (AmmofMb):  Palearctic  Region 

ar/a.v/ Mercct.  1906  (Ammophila) 
lutaria  of  authors,  not  Fabricius,  1787 
ssp.  concolur  ( Brulld),  1839  (Ammt^fhUa);  Canary  Is. 
nigra  Brull^,  1839  (/4mmf>;)/f/7fl) 
tsp.  idanhaatorensis  (Tsumkx),  1971  {Ammophila); 
Mongolia,  n.  China 
af^hanica  Balthasar,  1957;  Afghanistan 


Copyrighted  material 


144  SPiltaD  WASPS 


aB>ohirsuta  (Jf.u'Ack\)  lAminnphHn).  Mongolia 

tt^tfna  (Kohl),        (Ammaphiia),  burop«,  sw.  Asia 
alta^nsts  (Tsuneki).  1971  iAmmopkilay,  Mongolia 
andrei  (P.  Morawitz),  1889  (4mmt^riiUa);  China,  Mon- 
golia 

argentifrons  (Cresson),  1865  {Ammophila);  w.  U.S. 
argentipilis  (Pruvancher),  1887  {Pelopoeus);m.  U.S. 
morrisoni  Cameron,  1 888  {Ammophila) 
nicholi  CiTXei .  1^*24  [Psammuphila) 
ospeni  (Clirist),  1791  (S/^/tex);  distribution  unknown 
af/DQWieo  (Eversmann),  1849  fAommopA//a);e.  Eurupe, 

centr.  Asia.  n.  China 

'ip^tocen  Kohl,  1888  {Ammophila) 
bobaOctt  (Nurse),  1903  (Ammfphib);  Pakistan  (?  «  A/K 

:itifa  men  eiisis ) 
caerulea  Murray,  1940;  U.S.:  California 
amescens  (Dohlbom),  1 843  {PsmnmophQa)\  Ethiopian 

Region 

incam  DaiilbDni.  1843  {Psammopliila} 
capemis  Lepelelier,  I84S  {Ammophila) 
longipUosella  Cameron,  1910  (/l/Hwo/j/«7a) 
ssp.  madecassa  (Kohl),  1909  {Ammophila),  Madagascar 
caroli  I  Perez),  1907  iAmmophUa);  Trucial  Coast,  Saudi 
Arabia 

caucasictt  (Mocsiry),  1 883  (Ptammophila);  sw.  USSR, 

,Mt>ng()li:),  n.  China 
chalybea  (Kohl),  1906  {Ammophila),  Mongolia 
dypeata  Murray,  1 940;  w.  U.S. 
communis  (Cresson),  1865  (/4mmo{pA£br);  w.  U,S., 

Mexico 

ssp.  intermeilia  Murray.  1940;  Mexico 
tsp.atriceps  (F.  Smith),  1856  (Ammophila):  Mexico 
to  Panama,  icctotype  c5,  Mexico  (Mus.  London), 
present  designation  by  Menke 
alpesiris  (Cameron),  1888  {Ammopliila) 
eompaeta  Pernald,  1927;  U.S.:  CUIfoniia,  Oregon 
(//.spar  (Tasclienberc),         (Piammoplula)  fii^ypt.  iecto- 
type  d,  "Chaitiinr'  (Mus.  Malic),  present  designation 
by  Meiikc 

tsirenua  Walker,  1871  {/inanophUa).  nec  Cresson. 
1865 

■walkeri  Daila  Torre.  1897  (Ammophila} 
ebenina  (Spinola),  1838  {Ammophila);  n.  Africa, 
Middle  East 

niicipsa  Morice,  \^QQ(Piamii!  'piulu) 
eryihropus  (F.  Smith),  1856  {Ammophila);  Senegal,  Gam- 
bia 

*nifipes  Lepeletier,  I  H45  (Ammophila),  nec  Gu^rin- 
M^nevillc,  1831,  new  synonymy  by  .VIenke 
/era  (Lepeletier),  1845  (/4mmo/xA£br);  Europe,  Middle 
East 

abeilM  MaTqxKt,  1881  (Ammophila) 
poUta  Mocsary.  1883  (Puimmophila) 
morawiizi  bd.  Andre,  1886  {Ammophila) 
flavida  (Kohl),  1901  (itrnmopAai);  Mongolia,  n.  China 
CTsuneki).  1971  O^mmopMb);  MongdiSi  n. 

China 

ssp.  chfOuaiana  (Tsuneki),  1971  (Atmtu^hUa);  n.  China 


gulusia  (Mnticr),  1900  (Psammophila):  Algeria"* 
liarveyi  (Beaumunt),  1967  {Ammophila);  Turkey 
Mnuttt  (Scopoli),  1763  (Spfiex):  Europe.  Mongolia,  n. 

China 

aretiaria  Fabricius,  1787  {Sphex).i\ec  Linnaeus,  1758 
arenosa  Cmelin.  1 790  (Sphex) 
tagenteaVi.  Kirby,  (Ammophila) 
BlflcreigflJ/e/- Dahlboin,  1831  iSphex) 
viatica  of  authors,  not  Linnaeus,  1758^^ 
ssp.  mervensis  (Radoszkowski),  1887  (Ammophila) 

Mediterranean  Mands,  oentr.  Ashi 
ebenina  Lepeletier,  1845  (/4mmopAfilor),  nec  Spinola, 
1838 

ssp.  nepdenas  (Zavattari),  1909  (ylmmopMb);  Nepal 

hirsiitafjlnis  (Tsuneki).  I*'?!  {Ammophila):  Mongolia 
liirliceps  {Cameron),  1889  (Ammophila);  India 
A:a.vza6(  (Tsuneki),  1971  (y4mmo'j0A«l'a);  Mongolia 
Aror/or/;"  (KdhI).  1906  (Ammophila):  Mongolia.  Tibet 
lucluosa  (F.  Smith),  1856  (Ammophila):  N.  America: 
transcontinental,  Icctotype  ?,  Rocky  Mtns.  (Mus.  Lon- 
don), present  designation  by  Menke 
pacifica  Melander  and  Brues,  1902  (Psammophila) 
luffi  (E.  Saunders),  1903 (A 'nnn  <pliila).  Lumpo 

arenaria  Luderwaldt.  1897  {Psammophila),  nec  Fabn- 
dus.  1787 
nu^tma  (Turner).        (Sphcx):  Tibet 
mandibulata  (W .  F.  Kirby).  1889  (Ammophila).  Afghan- 
istan 

»wn$worft/f  (Bytinski-Salz),  1955  (i4mnK)pA(Ar);  Medi- 
terranean region,  Iraq 

masinim  (Morice),  1900  (PsammopMlay,  n.  Africa, 
Israel 
massinissa  of  auctt. 

mauritmictt  (Mercet).  1906  (Amm<^MIay,  n.  Africa, 
Canary  Is. 

nwlwna  Murray,  1940;  w.  U.S. 

merceti  (Koh! ).  1 90(i  {Ammophila):  Spain 

mexicana  (Saussiue ).  1 867  (Ammophila):  w.  U.S.,  Mexico 

m/c*W/ Murray.  1^40;  w.  U.S. 

miiiax  (Kohl),  1901  (Ammophila):  Egypt,  Libya 
amfakmierii  Guiglia.  1932  (Ammophila) 

moczari  Clswncki).  1971  (.4 m/no/'/t//a):  .Mongolia 

moniana  (Cameron),  1888  (4nunophila);  Mexico, 
Guatemala 

/ostNl  Cameron.  ISSS  (A'umophdd) 
quadridentata  Cameron,  1888  {Ammophila) 
nigriventris  (Gussakovskij),  1935  (/Imntt^ihaa);  China 
nigrohirla  (Kohl),  1888  (/immoph^):  sw.  USSR,  Mon- 
golia 

o6o  (Tsuneki).  1971  (/I  w/?)f<;3/)//</);  Mongolia 
occiden talis  Murray.  1940;  w.  U.S. 
parallela  Murray,  1940;  U.S.:  California 
pice/ww/m  (Cameron),  1888  (Ammopliih).  Guatemala 
pseudocttucasica  Balthasar,  1957;  Afghanistan 

'  '*  MiM  u  I    1   1  I J  JcMLicileJ  (lie  d  as  type  oi giiliixM  thii",  restrict- 
ing; the  name  Xo  Potialonia.  Moriue's  "9"  ofguiutsa  uparap- 
tammophitg  algira. 

See  systematics  for  dixninion  of  this  name. 
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pubescens  Murray,  1940:  sw.  U.S.,  Mexico 

pundit  Murray.  1''40;  cuiilr,  U.S. 

ptoigens  (Kohl),  190i  iAmmupliila)\sw.  USSR;  Kazakh 

S.S.R.;  Mongolia 
rofc/MW  (Cressoii  i.  is<ss  f.iwrm»p/;(7a);  N.  America: 

transcontinental;  Mexico  to  Costa  Rica 
roM (BeaummiOt  l^^l  (itmmopiMfii);  Morocco,  ?  Tut- 

key 

schmiedeknechtii (Kohl),  1898  (AmmophUa);  Egypt, 
Libya 

sahame  Giner  Man',  194S  iAmmophUa) 
sertcea  Murray,  1940;  w.  U.S. 

shcffk-hU  I  R.  Turner).  1918  (SrhcxY.  Malawi,  S.  Africa 
sunorensis  (Cameron),  1888  (Ammopltiia);  w.  U.S.,  Mex- 

co,  lectotype  9,  n.  Sonora,  Mexico  (Mus.  London), 

present  designation  by  Mcnkc 
differentia  Murray,  1940,  new  synonymy  by  Bohart 
turcestaiiica  (Dalla  Torre),  1897  (Ammc^ila);  sw. 

USSR 

hirticeps  1-.  Morawu/.  ]M}  {Amntophila),  nec Cam- 
eron, 1889 

*tydeH_Le  Guillou),  1841  {AmmophUa);  Canary  U.,  Ma* 
deira  Is. 

inadeinic  Datilboin,  184.^  il'vioi'iuiphila) 
ssp.  semiis  (.Dahlbomj,  184J  {fsammopbHa);  s.  Europe, 
Asia 

klugii  Lepeletier.  184.S  (AmmophUa) 

psammoth's  Lepeletiei,  1845  (AmmophUa) 

capuctina  A.  Costa,  1858  {Art-.m  >phila) 
tspinipes  F.  Smith,  {AmmophUa) 

lamtginosa  Marquet,  1881  (AmmophUa) 
Vacta  Bin  ell  am.  1897  (AmmophUa) 
Idurga  Nurse.  1903  ^AmmophUa) 

embunda  Mercet,  1906  (Ammophih),  nec  Kohl,  1901 

hoiinii:v'iiii  NkMcet.  1''06  (ArninophUa) 
ssp.  ar^eiitata  (Lepeletier),  1845  (AmmophUa);  n. 
AMca 

ssp.  aatriciota  (F.  Smith).  1856  (Ammt^ta);  Austra- 
lia 

ssp.  apakensis  (Tsuneici),  1971  (AmmophUa):  n.  China 
valida  (Crcsson).  1865  (AmmophUa):  w.  U.S. 

groasa  Crcsson,  1872  (AmmophUa) 
vitUaeegxmus  (Lepeletier),  1 845  {AmmophUa);  e.  U.S. 
cemmtaiia  F.  Smith,  1856  (AmmophUa) 

GeaM  EfMDodiaMS  Cfibodo 

Generic  ilest  riptuyn:  Inner  <uhits  straight  or  sBghtly 
bowed  inward,  strongly  cuiiverging  below(fig.  31  B); 
frontal  line  absent ;  scape  slender,  sockets  separated 
from  frontociypeal  suture  by  about  two  socket  diame- 
ters in  female,  three  or  more  in  male;  free  margin  of 
female  clypeus  arcuate  or  with  hroaJ  niu^ian  lobe 
which  is  notched  laterally  and  sonietunes  mesaUy,  male 
clypeus  slightly  to  moderately  projecting,  narrowly  to 
broadly  truncate:  labrurn  broader  than  long,  convex 
in  male,  margin  arcuate  or  roundly  triangular;  Innei  mar- 
gin of  female  mandible  with  one  large  tnesal  tooth 
which  may  be  subtended  by  a  smaller  tooth,  male  man- 


dible shnple  or  with  one  smaJI  mesal  tooth  on  inner 

margin;  nioutliparts  short,  liyptistoriia  clusinj:  mandible 
socket  in  female,  but  socket  broadly  to  narrowly  open 
tai  male;  collar  modeiately  long,  anterior  surface  doping 
gradually  to  neck:  petiole  socket  nearly  surrounded  by 
propodeal  tcrgite  (fig.  32  K);  mcsosiernal  area  with  an- 
teromedian process  directed  towards  forecoxae;  epis- 
ternal  sulcus  running  straight  down  from  subalar  I'ossa, 
not  passing  through  scrobe;  lower  metapleural  area 
poorly  or  not  defined;  marginal  cell  apex  rounded;  sub- 
marginal  cell  II  variable  in  shape,  but  posterior  vebilet 
rarely  twice  as  long  as  anterior  veinlet;  second  recurrent 
%'cin  usually  interstitial  betuccn  II  and  III;  I'emale  forelarsus 
with  rake  of  rather  short,  stout  spines  along  outer  mar- 
gin of  tarsomere  I,  apex  of  I  and  margins  of  ll-IV  usually 
with  longer,  finer  spines,  tarsomcrcs  asymmetrical  but 
I  with  outer  apex  only  moderately  produced  (iig.  32  K); 
posterior  surface  of  forecoxa  sometimes  with  an  angu- 
lation, midcoxac  nearly  contiguous:  midtibia  usually 
with  one  spur  (outer  spur  sometimes  present  but  short); 
apicoventral  setae  of  hindlarsomere  V  moderately 
broad;  claw  with  two  basal  teeth,  proximal  tooth  bear- 
ing one  or  more  long  setae  at  base  (fig.  33  C);  arollum 
laqie;  petiole  consisting  of  sternum  I  only,  very  long, 
apex  reaching  base  of  sternum  11.  tergum  1  longer  than 
liigh  (lateral  profile),  but  dilated  distally,  tergum  I  spira- 
cle located  at  about  middle; sides  t)rmale  sternum  VIM 
converging  apicaily,  apex  roundly  truncate;  penis  valve 
head  with  row  of  teeth  on  ventral  margin,  gonostyle  not 

biramous  apicaily. 

Geographic  range:  tremodiares  occurs  in  tlic  Medi- 
terranean area,  ranging  southward  to  Sudan  and  eastward 
to  southwestern  and  southcentral  Asia.  Finn  species  are 

known. 

Systematks:  These  wasps  are  1 7  to  26  mm  long. 
Eremochans  are  slender,  black,  or  black  and  red  wasps 
with  clear  wings.  Females  have  dense  appressed  silver 
hair  on  the  face  and  pleura,  and  it  often  extends  onto  the 
gena  and  thoracic  dorsum.  Males  have  less  appressed  hair 
but  are  generally  covered  with  much  erect  pale  hair, 
which  is  absent  or  much  sparser  in  the  female.  F.  mirahi- 
iis  females  are  red  except  for  areas  of  the  head,  but  the 
color  is  obscured  by  the  extensive  appressed  silver  hair. 

The  configuration  of  the  petiole  socket  (fig.  32  F)  im- 
mediately identifies /:>tV7/oc/fare'S.  although  somc/lmffK>- 
phila  species  approach  it.  The  mesosternal  process  is  also 
distinctive,  but  a  similar  development  occurs  in  a  few 
Ammof^Ua.  There  is  usually  only  one  midtibial  spur  in 
Eremocharea,  but  there  are  two  in  some  tutea.  One  leg  of 
one  male  of  over  50  specimens  of  dives  examined  liad  2 
spun,  one  being  very  short.  In  (he  female  the  large  eyes, 
strongly  converging  inner  orbits,  and  resultant  narrow 
frons  and  clypeus  are  distinctive,  as  are  the  stout  rake 
spines  of  tlie  first  forctarsomcrc. 

Three  species  have  been  studied  by  us,  and  m  mirahUis 
and  hitea  both  recurrent  veins  end  on  submarginal  cell  II. 
However,  the  second  recurrent  generally  is  interstitial  in 
dives.  In  occasional  specimens  of  dives  the  second  recur- 
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real  ends  just  inside  Ihc  second  ur  third  submarginal  cell. 

Theie  is  no  key  for  all  of  the  species  of  the  genus.  Use- 
ful references  are  Menke  ( 1 966b )  and  Kohl  f  1 906). 

Biology:  lircmochares  Jives,  the  dtily  species  so  far 
studied,  is  the  only  amnioplnlin  kiiuwi)  U)  provision  with 
Orthuptera  (Smimov,  1915;  Beaumont.  1951a;  Myartseva 
1969;  Kazenas.  1970).  Myartseva  was  able  to  rear 
larvae  on  noctuid  calcrpillars.  E.  dives  usually  nests 
in  colonies.  Nests  arc  dug  in  barren  compact,  damp  soil 
and  average  about  8.5  cm  deep.  The  burrow  is  nearly  ver- 
tical and  ends  in  a  single  cell.  After  coinplctiot)  of  theex* 
cavatlon  the  nest  is  usually  temporarily  stoppered.  One 
or  two  large  soil  lumps  are  phioed  in  the  entrance,  and 
soil  obtained  by  excavating  an  accessory  btirrow  nearby 
is  spread  on  top.  Prey  consists  of  nnniature  Acrididae 
representing  a  wide  variety  of  genera.  The  hopper  is 
flown  to  the  nest  right  side  up  and  is  held  by  the  wasp's 
mandibles  and  forelegs.  Upon  arrival  at  the  nest  the 
grasshopper  is  left  on  tlie  surface  while  the  wasp  opens 
and  inspects  the  burrow.  At  this  time  the  prey  is  vulner- 
able to  thievery  by  ants  and  commonly  by  oUier  female 

ifii'i'K.  After  the  first  hopper  is  placed  in  the  cell  an  egg 
is  laid  on  the  thoracic  venter  near  the  front  legs.  Ac- 
cording to  Kazenas,  the  wasp  again  temporarily  seils  the 
burrow  and  waits  about  four  days  iH-fort-  addine  more 
picy,  although  daily  inspections  aie  made  each  imirning. 
The  progressive  provisioning  of  this  species  takes  seven 
or  eight  days  and  four  to  six  grasshoppers  are  supplied 
the  developing  wasp  larva.  The  daily  inspections  by  the 

wasp  led  Kazenas  to  suggest  tli;il  i//i-i  v  may  maintain  sev- 
eral nests  at  once,  as  in  some  Anunophiia.  Final  closure 
of  the  nest  includes  a  cover  of  moist  clay  that  makes  a 
hard  seal  upon  drying.  The  accessory  burrow  liug  hy 
these  wasps  is  the  source  of  most  of  the  soil  used  for  the 
temporary  and  final  docures  and  accordingly  it  becomes 

deeper  as  the  days  go  hy.  The  wasp  closes  the  accessory 
burrow  when  the  real  nest  is  scaled  for  the  last  time. 

Miltogranmiine  sarcophagids  and  mutlUids  of  the 
HmmDasylabris  infest  the  nests  of  divea. 

Checklist  of  Eremoehares 

dines  <  Brulle ),  183.1  (.4mw<v)/»7</):  Mediterranean  region 
$w.  USSR,  Afghanistan,  lectotype  9.  "Morce"  (Mus. 
Paris),  present  designation  by  Menke 
mduiiopua  Lucas.  1848  {Ammophila),  lectotype  d. 

"Algerie"  (Mus.  Paris),  present  designation  by  Menke 
festtw  F.  Smith,  \&Sb  {Ammophila) 
elegam  F.  Smith,  W^Sd,  (Ammophila) 
limbata  Kriechbaumer,  \^b9  {Ammopiiila) 
nigrifaria  ^'n\kei,  1871  (Ammophila) 
doriae  Cribodo,  1882,  lectotype  9,  "Tunisi"  (Mus. 
Genoa),  present  designation  by  Menke 
rclowikii  Koimw.  ISX7  (Parupsammophila) 
aridiakeomkain  Strand,  1915  (Ammophila) 
/bsAonieo  (Gussakovsklj),  1930  (Anmt^>hHa)',VH.  USSR: 
Uzbek  S.S.R. 

AoM/i  (Gussakovskij),  I92ii  (Ammophila);  aw.  USSR: 
Turkmen  S.S.R. 


luiea  ( Taschenberg),  1869  (Parapsammoptula),  Sudan 
mirahilis  (Gussakovskij).  1928  (klWROip/ir/Ai);  sw.  USSR: 
Turkmen  S^.R. 

Genua  Etemnoplifla  Menke 

Generic  Llescripticii:  Inner  orbits  straight  for  most  of 
their  length  or  weakly  bowed  inwaid,  conveiging  below 
in  male,  parallel  or  diverging  below  in  female;  frontal 
line  impressed  or  absent;  scape  globose  to  slender:  soc- 
kets separated  from  frontoclypeal  suture  (or  line  tan- 
gential to  lower  margins  of  tentorial  pits)  by  a  socket 
diameter  or  more  in  male  and  some  females,  by 
slightly  less  than  a  socket  diameter  in  some  females; 
free  margin  of  ft-tnale  ciypeus  usually  with  a  broad, 
truncate  or  sinuate  median  lobe  which  is  delimited 
laterally  by  an  angle  or  tooth,  but  dypeal  margin  with- 
out lobe  in  melanaria.  male  clypeiis  triangular  or  with 
midapical  tooth  or  truncate;  labruin  longer  than  broad, 
apex  broadly  to  narrowly  rounded  and  reaching  middle 
of  stipes  or  beyond  when  appressed:  mandible  with  one 
large  mesal  tooth  on  inner  margin  in  female  which  is 
subtended  on  each  side  by  a  smaller  tooth,  inner  margin 
also  with  basal  angulation;  inner  margin  in  male  with 
one  mesal  or  nearly  subapical  tooth  except  two  small 
teeth  in  melanaria:  moulliparts  moderately  inn;:  tn  long, 
galea  reaching  middle  of  stipes  or  beyond  when  folded, 
but  completely  or  largely  concealed  by  labrum;  hypo- 
stoma  chasing  mandibular  socket:  collar  short,  anterior 
surface  vertical  or  nearly  so.  dorsum  with  two  depres- 
sions in  female  so  that  collar  appears  trilohed  (except 
simple  in  eximia  group):  propodcal  socket  broadly 
bounded  ventially  by  propodeal  sternite;  episternal 
sulcus  angulale,  curving  posterad  from  subalar  fossa  to 
scrobe  and  then  extending  obliquely  ventrad,  becom- 
ing evanescent  on  venter  of  pleuron  (fig.  32  G);  margi- 
nal cell  apex  fkHiiuled  nr  rnunilly  iniiicale,  submaiginal 
cell  11  strongly  narrowed  anteriorly,  posterior  veinlet 
two  or  more  times  length  of  anterior  veinlet;  psammo- 
I^ore  hairs  often  weak  on  tibia  and  distal  half  of  fe- 
mur, female  foretarsus  with  rake  of  rather  long  spines, 
outer  apex  of  tarsomeres,  especially  I,  prolonged;  mid- 
coxae  separated  by  half  petiole  diameter  or  less;  mid- 
tibia  with  two  spurs:  apicoventral  setae  of  hindtarso* 
mere  V  slender,  sometimes  nearly  sotiform;  claw  usually 
simple,  rarely  with  one  or  two  very  weak  basal  leelh 
on  inner  margin:  arditmi  large;  petiole  usually  consisting 
of  sternum  and  tergum  I.  the  latter  elongate,  only 
slightly  dilated  distad  except  in  exiniia  group,  sternum 
I  long  to  very  long,  apex  reaching  base  i>f  sternum  II  in 
eximia  group  but  ending  at  level  of  spiracle  in  other 
groups,  the  space  between  sterna  1  and  11  membranous 
or  covered  by  a  small  plate,  spiracle  of  tergum  I  located 
at  about  apical  third  except  at  middle  or  slightly  beyond 
in  eximia  group;  sternum  VII!  rounded,  truncate  or  tri- 
angular, male  genitalia  of  unusual  form,  base  uf  gonostyle 
prolonged  ventrad,  L-shaped,  not  biramous  apically,  head 
of  aedeogus  flexibb^  joined  with  stalk  (fig.  34  B). 
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Geoffnpf^ rangf:  This  is  primarily  a  Neotropical  gen- 
us although  one  of  its  nine  species  occurs  in  North  Ameri- 
ca, where  it  gets  as  far  north   southern  Canada. 

Sysiematics:  Species  of  Eremnophila  range  in  length 
from  15  to  35  mm,  and  neariy  all  are  completely  black. 
One  Argentine  species,  auronuKulatOr  has  partly  reddish 
legs,  and  the  gaster  is  red  except  for  sternum  I  and  teigum 

in.  E.  cxiniid  is  hhii.!k  huiiKn!  ,ivor  mosi  of  lib  raiitjc.  but 
specimens  liuni  Bolivia,  southern  Brazil,  and  Argentina 
are  colored  like  euronmadata.  The  wings  are  clear  or 
weakly  infuinate  in  this  genus.  With  rare  exceptions  the 
thorax  has  distinctive  patches  of  appressed  silver  hair  on 
the  mesofrieuron,  next  to  the  propcdeal  sphracle  and  peti- 
ole socket,  and  on  the  pronota!  lobe.  In  addition,  the SCUp 
turn  often  has  appressed  silvei  huii  inesaiiy. 

Menke  (1964c)  proposed  Eremnophila  as  a  subgenus 
of  Ammophila  but  later  (1966a)  elevated  it  to  a  genus. 
The  angular  form  of  the  episternal  sulcus  (fig.  32  G)  im- 
mediately separates  t'rcninaphila  from  all  other  ammo- 
philin  genera.  The  unusually  longlabrum  and  bizarre 
male  genitalia  are  also  distinctive.  The  articulathig  aedea- 
g^l  head  is  unique. 

In  addition  to  their  unusual  genitalia  males  display 
most  of  the  other  specializations  found  in  EnmmophUa. 
Sternum  II  has  a  peculiar  angular  profile  in  tnelonatia 
males.  The  hypostoma  has  a  louguelike  projMtlon  in  the 
(^mlenta  and  hinodis  groups,  and  sternum  VIII  in  the  lat- 
ter assemblage  has  a  subapical  spinelike  process.  The  clyp- 
eus  in  most  males  is  triangular  or  bears  an  apical  tooth. 

Menke  (1964c)  divided  ihc  genus  into  severed  groups 
and  keyed  the  species.  The  eximia  group  (code  letter  £  in 
checklist)  seems  to  represent  the  most  primitive  section 
of  the  genus.  Tergum  I  is  usually  dilated  distally,  and  its 
spiracle  is  mesal  or  nearly  so.  Sternum  1  reaches  lire  base 
of  II  and  the  male  genitalia  are  the  sfanplMt  fai  the  genus. 
l.Inlike  the  other  groups  the  collar  is  not  tri!oh;uc  \n  the 
female.  The  monolypic  metaiiaria  (M)  and  opulenta  (0) 
groups  are  interesting  because  of  the  angular  bulge  and 
nippielike  projection,  respectively,  on  the  mesopleuron 
of  both  sexes.  The  hiiuiJis  group  is  clcaily  tlie  most  ad- 
vanced. Besides  the  male  features  enumerated  above,  the 
petiole  includes  tergum  1,  and  sternum  I  does  not  reach 
the  base  of  It. 

Biology:  Evans  (1 9.59b)  summarized  information  on 
awreonotaia,  one  of  two  species  which  has  been  studied. 
It  excavates  short,  single  celled  burrows  and  m'akes  a 
temporary  closure  before  searching  for  prey.  .\  single 
laigff  lepidopterous  larva  (Notodontidae)  is  provisioned, 
and  the  egg  Is  laid  on  the  side  of  the  caterpOler.  Rau*s 

(1922)  hesperiid  prey  record  needs  to  be  confirmed. 
Prey  arc  transported  venter  up  across  the  ground.  The 
wasp  holds  the  larva  witii  her  mandibles.  The  completed 
nest  is  closed  with  soil  particles  and  bits  of  debris.  Rich- 
ards' (1937)  observations  of  an  oputeitta  fenule  agree 
with  those  made  on  aureonotata,  except  that  the  prey 
consisted  of  a  sphingid  larva. 

Checklist  of  l^nmnophila 
apwttta  (W.  Fox),  1897  (Ammophila);  Brazil  (E) 


atotonottt^  (Cftmeron),  1888  (Ananophilay;  Canada  and 

U.S.  e.  100th  merid.  to  El  Salvador  (B). 

aurutmculata  (Perez),  1891  {Ammopl^);  AistntiM, 
Uruguay  (I:) 
giacomellii  Schrottky ,  TM 0  (Ammophila) 

binodis  (Fabridus),  1798  (Sphex);  Panama  to  Argen- 
tina (B) 

(Utbrevidta  Fiihiuius.  !  804  {Pctopoeiia) 
*bnsiliana  Brdthes,  19U9  (Ammophila),  new  synonymy 

by  Menke 
gtiiana  Cameron,  1912  [Ammophila) 
oxystoma  Cameron,  1912  (Ammophila) 
oatamoKensis  (Schrottky),  \9\0  (Ammop/iUa);  Argen- 
tina (B) 

eximia  (Lepeletier),  184.S  (Amnuiphila),  S.  America  (t) 
eugenia  P.  Smith,  1856  (Ammophila) 
nigrocincta  Fernald,  1907  (Sphex) 
friedrichi  Schrottky,  1909  (Ammophila) 
trimaculigera  Strand.  1910  (Ammophila) 

meianaria  (Dahlbom),  1843  (Ammophila);  Mexico  to 
Argentina  (M) 

lohicollis  Caincron,  \^\2(A  ninu  >piiila) 
Itmliaris  Cameron,  1888  (Ammophila) 
IMd^erndt  Cameron,  1888  iAmmofOtaa) 
"^vcliitina  Schrottky,  \9]0  (Ammophila) 
opulenta  (Guerin-Meneville),  1838  {Ammophila),  Mexi- 
co to  Argentina  (0) 
bimaculigera  Strand,  (Ammophila) 
ivt///H/:/  (Menke).  1964  (Ammophila),  Brazil  to  Argen- 
tina (B) 

Genus  Ammophila  W.  iCirby 

Generic  de$criptkm:  Inner  orbits  straight  or  slightly 

bowed,  converging  below  in  both  sexes,  or  sometimes 
parallel  or  diverging  below  in  female  (f1g.  31  A);  frontal 
line  variable:  scape  OVal  to  elongate  and  parallel  sided, 
terminal  llagellomcrcs  often  with  tyli  in  male:  sockets  in 
female  nearly  contiguous  with  or  separated  by  as  much 
as  a  socket  diameter  from  frontoclypeal  suture,  in  male 
by  one  to  two  diameters;  free  margin  of  female  clypeus 
typically  with  a  sinuate  or  truncate  median  lobe  which 
is  usually  delimited  laterally  by  a  small  tooth  or  angle 
(fig.  31  A),  lobe  sometimes  with  median  emargination. 
dypeal  margin  sometimes  sinuately  transverse  or  broadly 
arcuate  and  without  teeth;  clypcal  margin  ofmalevari' 
able;  labrum  broader  than  long  to  twice  as  long  as  broad, 
truncate,  rounded  oremarginate,  sometimes  with  apico- 
median  process;  inner  margin  of  female  mandible  with 
one  to  three  mesal  teeth  (sometimes  subapical),  inner 
margin  in  male  with  one  or  two  subapical  teeth  (some- 
limes  mesal),  rarely  witli  ventroboMl  luoth;  muuthparts 
usually  long  to  very  long,  galea  in  most  species  readiing 
or  exceeding  base  of  stipes  when  folded;  hypDsinma 
closing  mandible  socket  (narrowly  open  m  some  males), 
hypostoma  with  a  projecting  lobe  or  spine  near  mandi- 
ble in  a  few  males;  collar  short  to  long;  propodeal  en- 
closure defined  by  differential  sculpture  or  vestlture 
(sometimes  obscured  by  vcstilute);  petiole  socket  iisual- 
^  broadly  or  narrowly  bounded  ventrally  by  propodeal 
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stemite;  anteroventral  area  of  mesopieurun  sumelimes 
concave  For  reception  of  foiecoKae,  depressioii  some- 
times margined  by  carina  which  may  form  two  lobes  or 
depression  accompanied  by  mesul  process  directed 
towards  forccuxac;  episicrnal  sulcus  usiudly  present,  run- 
nine  straight  down  Irom  subalar  fossa,  not  passing 
through  scrobe.  length  variable,  ending  at  level  of  scrobe 
or  extending  to  antemventral  margin  of  pleuron;  lower 
metapleunil  area  usually  defined;  marginal  cell  apex 
acuminate  to  rounded;  shape  of  submargina!  cell  II  vari- 

ablo,  siihnKuginal  cell  III  dccasionalK  .iHscnt  (fig.  35  C) 
ur  pctiulate  on  radius  (tig.  35  B);  ttrst  or  second  recur- 
rent vein  sometimes  interstitial,  or  rarely  first  received 
by  suhmarginal  I;  female  foretnrsiis  with  rake  composed 
of  short,  stiff  spmcs  or  long,  slender,  tiexible,  blade- 
like  spines,  outer  apex  of  tarsomeres,  espedally  I,  usually 
proloniicd .  posioriiM  face  of  forecoxa  sometimes  angular 
or  armed  wiih  ii  spiiie,  iiiidcoxae  contiguous  or  some- 
what separated;  midtibia  usually  with  two  spurs,  but 
outer  spur  sometimes  small  or  absent,  inner  hindlibial 
spur  finely,  closely  pectinate;  apicoventral  setae  of  hind- 
tarsoniere  V  soiilVirni  to  IWadc-like,  claw  usually  simple 
but  with  one  sharp,  basal  tootii  on  inner  margin  in  him- 
garka  group  and  some  females  of  nigricans  group  (fig. 
33  E):  arolium  small  t(^  large:  petiole  very  loni:.  cMisistini: 
of  cylindrical  sternum  I  and  slender,  weakly  cilated  tor- 
gum  I,  thus  appearing  two  segmented,  gaster  articulating 
with  apex  of  tergum  I  (fig.  32  C);  sternum  1  usually  bent 
downward  at  base  of  tergum  I  or  straight  (fig.  32  C). 
rarely  bent  upward  at  this  point,  apex  of  sternum  I  not 
reaching  base  of  11,  boUi  connected  by  a  ligament  visible 
in  intervening  space  which  is  often  very  long  (fig.  32  D); 
teigum  I  often  as  long  as  sternum  I.  its  dorsal  surface 
usuaUy  forming  a  fairly  continuous  plane  with  sternum  I 
(lateral  profile),  thickest  at  level  of  spiracle  Osteral  pro- 
file) and  usually  parallel  sided  or  constricting  posterad  of 
spiracle  (continuously  dilating  from  base  to  apex  in  some 
species  of  nigricans  and  hiingarica  groups);  spiracle  of  ter- 
gum I  located  beyond  middle;  sternum  VIII  of  male  vari- 
d>le  but  usually  truncate  apically  and  often  emarginate; 


Phdaionia  sp. 


penis  valve  head  usually  with  tecih  on  ventral  margin  and 
often  a  basal  spine4ike  process,  gonostyle  not  biramotis 
(lifr34C). 

Geographic  range:  With  187  species,  this  cosmopolitan 
genus  is  the  largest  in  the  A]ntnophilJill.ThePalearctic  Re- 
gion has  70  species,  but  many  of  them  are  restricted  to  the 
xeric  areas  of  central  Asia  and  the  Mediterranean  area. 
Sixty  species  are  found  in  America  north  of  Mexico,  and 
two-thirds  of  these  are  in  the  ecologically  diverse  western 
half  of  the  continent.  Mesoamerica  has  23  species,  some 
of  which  arc  sh;ireil  with  North  America,  but  this  area 
still  has  a  distinctive  fauna.  Ihe  Ethiopian  Region  has  25 
qiedes,  only  a  few  of  which  are  shared  with  the  F^learctic 
ftnui^  Ammophila  is  poorly  represented  in  the  Oriental 
Region  (10  species  I,  South  America  (7  species),  and  Aus- 
tralia (5  species).  The  teptesentalives  in  the  last  two  re- 
gions represent  intrusions  by  single  species  groups.  Island 
endemics  are  few:  West  Indies  -  2,  F^ilippincs  -  1. 
Celebes     1 . 

Systematics:  Ammophila  range  in  length  from  8  to  37 
mm.  Although  a  very  few  species  are  entirely  black,  most 

forms  have  a  partly  or  all  red  gaster,  and  the  Iol-s  arc  com- 
monly partly  red.  in  a  few  species  the  head  and/ or  thorax 
are  reid.  Males  usually  are  less  extensively  red  than  the  fe- 
male, and  sometimes  the  male  is  quite  differently  c<iloretl. 
The  wings  are  generally  clear,  but  less  often  they  are  yel- 
lowisli  or  inl'umate.  The  head  and  thorax  of  some  species, 
especially  those  from  xeric  habitats,  are  densely  covered 
with  appressed  silver  hair  which  obscures  most  of  the  un- 
derlying sculpture.  Most  species,  however,  arc  less  dense- 
ly clothed;  the  silvering  consists  of  pleural  bands  or 
spots  and  a  general  covering  on  the  frons  and  clypeus. 
Some  species  do  not  have  appressed  silver  hair,  lircct  hair 
when  present  may  be  pale  or  dark,  and  sometimes  it 
varies  geographically. 

TIr"  i:.!)-'  tuMwfL-ii  ilie  apex  of  steiniint  I  am!  the  lia-io 
of  sternum  II  separates  .4  w/?/f'p/)(/tf  from  all  othci  genera 
in  the  tribe,  with  the  exception  of  Eremnophila,  In  Am- 
mophUa  the  episternal  sulcus  does  not  curve  back  to  the 
scrobe  before  passing  on  down  to  the  ventral  re^on  of 


Ammophila  formicoldes 


FIG.  35.  Wings  in  the  tribe  Ammophilini. 
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the  pleuron,  as  it  does  in  EremnophikL  Most  people  have 

difficulty  separating  .■1mmfY)/i/7fl  and  Podalonia,  but  the 
petiole  characters,  unce  appreciated,  make  separation 
easy  (see  discussion  undttFodatonia). 

In  the  past  a  number  of  subgenera  have  been  recog- 
nized in  Ammophila:  Apycnemla  Leclercq,  Miscus  Jurine, 
Ar^yrammophila  Gussakovskij,  and  Coloptera  Lepeletier. 
It  is  the  opinion  of  Menke,  who  has  a  revision  of  the  New 
World  Ammophila  in  progress,  tliat  species  groups  are  a 
better  solution  to  int'iagcneiic  groupings  in  this  genus. 
Tlus  opinion  is  based  on  a  worldwide  study  of  the  genus. 
Species  groups  are  based  primarily  on  length  of  the  eiria- 
temal  sulcus,  sculpture  of  the  tluuacic  doisum,  male  gen- 
italia, and  number  of  inidlibial  spurs. 

Apyenemfa  was  proposed  for  Kohl's  il996)fattax 
group,  which  is  distinguished  by  the  presence  in  both 
sexes  of  a  basal  claw  tooth  and  a  short  episternal  sulcus. 
The  Old  World /flj'tzx  group,  which  should  be  called  the 
hiingarira  group  because  nt" synonymy,  is  related  to  the 
New  World  nigrkam  group  (.\leiikc,  1970),  as  shown  by 
similar  male  genitalia  and  the  fact  that  females  of  some 
species  li.ive  a  claw  tooth.  The  episternal  sulcus  is  usu- 
ally lung  in  the  nigricans  group  and  the  propodeal  sculp- 
ture differs  between  the  two  groups.  Morphologically, 
the  hungarica  and  nigricans  groups  may  represent  the 
most  primitive  section  of  the  genus.  In  addition  to  the 
claw  tooth,  the  separation  between  sternum  1  and  II  is 
rather  sliort  in  some  species  in  tliese  groups. 

The  New  World  azteca  group  (Menke,  1967a)  and  the 
Old  World  sahtihm  group  are  characterized  by  having 
a  long  episternal  sulcus,  a  usually  smooth  pronotum  and 
scutum,  and  by  the  aedcagus.  Iliese  two  groups  could 
be  united,  since  they  are  really  only  geographically  dis- 
tinct. Together  tlicy  contain  the  majority  of  the  species 
vS Ammophila,  and  a  number  of  subgroups  could  be 
recognized.  The  species  usually  assigned  to  the  subgenus 
Miscus,  a  taxon  proposed  for  forms  with  a  peliolate  third 
submarginal  cell  (Tig.  35  B),  belong  in  the  sabiilosa  group. 
Menke's  (1966b)  New  World  umaria  group  is  allied  to 
the  sabuhsa  and  azteca  groups,  but  it  is  distingui^ed 
from  them  hy  the  tact  that  the  episternal  sulcus  ends  at 
about  tiic  level  of  the  scrobe.  The  loss  of  one  midtibial 
Spur  is  a  tendency  in  the  umaria  group.  Species  of  these 
three  groups  seem  to  be  rapidly  evolving. 

Argyratiiinophila  was  established  for  a  few  unusual 
Old  World  species  oi  Ammophila  that  have  an  elongate 
collar,  a  humped  scutum,  a  long  episternal  sulcus,  us- 
ually only  one  midtibial  spur,  and  extensive  appressed 
silver  vestiturc.  We  prefer  to  call  this  asserabta^  the 
induta  group.  Ammophila  induta  has  an  unusually  Bang 
labrum,  but  the  galea  is  shorter  than  in  other  species  of 
the  group  that  we  have  studied.  The  t'mti;  of  tlie  tliorax, 
especially  the  configuration  of  the  petiole  socket,  is  sug- 
gestive of  the  genus  Eranoehans.  Wing  venation  ht  the 
induta  group  is  different  from  the  norm  in  Ammophila. 
The  recurrent  veins  tend  to  be  interstitial,  and  in  some 
examples  the  first  recurrent  ends  on  submarginal  cell  I. 

The  nasuta  group  of  Roth  ( 1 928)  is  an  Old  World 
assemblage,  in  which  there  is  usually  only  one  midtibial 


spur,  the  episternal  sulcus  is  long,  and  the  male  has  a 

narrow  face  and  elongate,  nasiform  clypeus.  The  male 
genitalia  are  usually  bizarre.  The  New  World  counter- 
part of  this  group  is  the  California  coast  inhabitant  nasa- 
lis.  The  nasuta  and  induta  groups  contain  some  of  the 
most  specialized  Ammophila.  Both  groups  have  very 
long  mouthparts. 

The  species  of  the  New  World  procera  group  (Menke, 
1964a)  and  the  Old  World  chnts  group  (Kohl,  1906) 
are  on'\  .,:'.Mt:raphically  distinct.  They  have  a  short  or  no 
episternal  sulcus,  the  collar  often  elongate,  both  it  and 
the  scutum  usually  transversely  ridged,  and  the  aedeagus 
has  a  .Jistii! j(ive  form.  There  is  a  tendency,'  for  reduction 
in  size  of  the  arolium  in  females.  We  consider  Kohl's 
gracillima  group  as  part  of  the  clavus  group.  Most  of  the 
Old  World  and  all  of  the  New  World  forms  placed  in 
Coloptera,  a  ta.\.on  proposed  lur  species  with  only  two 
Submuginal  cells,  are  assignable  to  the  clavus  and  pro* 
cera  groups.  Two  noteworthy  species  of  the  latter  group 
are  the  ant  mimics,  wrightii  and  formicoides.  Small  size, 
flattened  pronotal  collar,  m*  episternal  sulcus.  ver>' 
small  arolia  in  the  female  of  wrightii  and  both  sexes  of 
formicoides,  as  well  as  a  tendency  for  small  wings  and 
reduced  venation  are  iiueifsliiri:  murplio'logical  aspects 
of  these  two  forms.  Ammophila  wrightii  displays  an  in- 
teresting west  to  east  dfaial  change  in  the  number  of 
submarginal  cells.  Specimens  from  California  and  .Ari- 
zona usually  have  three  subinaigiiial  cells,  and  those  from 
about  the  104th  meridian  eastward  have  two.  Wings  with 
partial  third  submarginals  or  specimens  with  two  cells  in 
one  wing  and  three  in  the  i)iher  arc  found  in  the  /.one  be- 
tween these  areas.  Occasional  examples  of  wrightii  have 
only  one  submarginal  cell,  and  the  two  recurrent  veins 
simply  end  on  the  media  beyond  the  cell.  \n  formicoides, 
which  always  has  two  submarginals,  the  first  recurrent 
vein  is  often  interstitial  or  even  received  by  the  first  sub- 
marginal. 

Ammophila  ci'rt/imta  has  a  pair  of  semicircular  swel- 
Ungs  on  the  upper  Irons  and  no  episternal  or  scrobal  sul- 
ci, but  this  species  evidently  should  be  assigned  to  the 
clavus  group  based  on  male  genitalia.  Ammophila  striata 
has  a  long  episternal  sulcus  but  otherwise  is  obviously  a 
incinbcr  of  the  cfawf  group. 

Species  characters  can  be  appreciated  by  studying  the 
papers  of  Menke,  Beaumont,  Tsuneki,  and  Kohl,  Kohl's 
(1906)  work  is  still  a  valuable  reference  for  the  identifi- 
cation of  Palearctic  species.  Roth  (1928)  and  Alfieri 
(1946)  provided  keys  for  the  identification  of  north 
African  foriTis;  Arnold  (1928)  keyed  the  species  of  the 
Etluopian  Region,  although  these  are  outdated.  Beaumont 
(1963)  keyed  the  species  of  the  mtmta  group.  Tsuneki 
(1967d,  1971d)  provided  keys  t<i  east  Asian  species.  Fer- 
nald's  (1934)  revision  of  the  North  American  species  still 
contains  the  only  keys  for  identification  of  our  species, 
but  his  work  is  full  of  errors.  Menke's  ( 1964a.b,  1966b. 
1967a,  1970)  papers  contain  descriptions  of  new  species 
and  notes  and  figures  useful  for  distinguishbig  them  from 
previously  named  forms. 
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Biology:  The  early  discli>surj  of  the  Pcckhams  f  1898), 
that  some  members  of  Ammophila  used  a  "tool"  during 
nest  dosure  and  therefore  mf^t  possess  intelligence, 
made  this  genus  a  popular  object  of  study  for  students  of 
behaviur,  and  a  considerable  literature  has  built  up  since 
then.  H.  E.  Evans  (19S9b)  and  othen  hwe  since  shown 
that  the  "tool  iisin?"  habit  is  the  fcsult  of  a  gradual  suc- 
cession of  instinctive  behavioral  elements.  Evans  (1959b) 
and  Powell  (1964)  have  reviewed  most  of  the  litenitun 
on  North  American  species  and  included  their  own  exten- 
sive  observations.  Since  then  two  more  Important  papers 
have  been  published  by  Fvans  ( \  9G>,  1970),  and  Menke 
cleared  up  the  identity  of  most  of  the  species  observed  by 
Hicks  (Menke,  196Sb).  Baerends*  (1941)  classic  study  of 
AmmophUa  puhencens  (as  campc%trh)  contains  rerercnic 
to  most  of  the  earlier  literature  on  Old  World  species.  His 
work  was  summarized  in  English  by  Tinbeigen  (1958). 
Important  Old  World  papers  puhiisliod  since  Baerends' 
paper  are;  Adnaansc  (1948),  Tcsclmer  ( 19.S9).  Olberg 
(1952.  1959).  Grandi(  1957,  1961,  1962).  Myariscva 
(1969),  Bonelli  (1966.  1967.  1969),  and  Tsuneki  (1968c). 
Olberg's  works  contain  many  fine  photographs  which 
sliow  various  nesting  activities. 

AmmophUa  are  generally  solitaiy  nesters,  but  a  few 
are  reported  to  be  gregarious.  Nests  are  dug  prior  to 
searching  for  jirey  accordinu  lo  must  ri-[ii>its.  hul  Hicks 
(1934)  and  Roth  (1928)  claimed  the  reverse  m  wrightii 
and  habnatosoma.  respectively.  Interestingly,  these  two 
species  belong  to  (he  proi  era  ;ind  darns  eroups.  respec- 
tively, which  are  closely  related.  Also,  these  two  s]>ecies 
have  veiy  smaU  arolia,  a  characteristic  of  matiy  F  niahrUa, 
most  of  which  excavate  the  nest  after  prey  has  been 
obtained. 

Amimphik  nests  are  generally  simple,  short  bur- 
rows ending  in  a  single  cell,  but  Janvier  (1928)  and 
Frisch  ( 1 940)  have  described  two-celled  nests.  When  the 
excavation  is  completed,  the  wasp  usually  makes  a  tem- 
porary closure.  Lepidoptcrous  and  hymcnopterous  (saw* 
fly)  caterpillan  aia  provisioned  by  AmmopMh.  Recently, 
Frank  Parker  (penooal  communication)  discovereii  A 
azicat  juovisioning  witl)  larvae  of  the  weevil  Hypera  pus- 
liia  in  Utah.  For  most  species,  prey  selection  seems  de- 
pendent upon  the  species  available.  Hairless  larvae  are 
most  commonly  used,  but  moderately  to  densely  hairy 
caterpillars  are  sometimes  provisioned.  Depending  on 
the  size  of  the  larva,  prey  are  either  tlown  to  ttie  nest  or 
dragged  over  the  ground.  The  caterpillar  is  carried  head 
foremost  and  upside  down  and  is  held  by  the  wasp's 
mandibles,  which  are  often  assisted  by  the  front  pair  of 
legs.  One  to  1 1  prey  may  be  placed  in  a  cell.  The  egg  is 
laid  on  the  first  provision  near  the  cephalic  end  of  the 
caterpillar. 

Mass  provisioning  is  the  most  common  type  inylm- 
mopfiila,  but  iiaerends  (1941).  Powell  (1964),  Evans 
(1965),  and  Tsuneki  (1968c)  documented  the  occur- 
rence of  pri»grcssive  provisioning  in  piihcmcns.  aztcta. 
pruitiosa,  harli,  and  sabtdosa.  although  this  trait  is  ap- 
parently not  necessarily  constant  within  a  species.  >UI 
of  thi  sc  species  belong fai  the dosely  related azreos  and 
sabuluia  species  groups. 


Baerends  (1941).  Evans  (1965).  and  Tsuneki  (1968c) 
found  that  pubescem,  azteca,  and  sabulosa,  respectively, 
maintain  several  nests  at  one  tkne.  After  the  initial  cat- 
erpillar is  provisioned  and  an  egg  has  been  laid,  the  nest 
is  temporarily  sealed.  At  least  in  pubescem,  periodic 
visits  are  made  by  the  wasp  to  ascertain  whether  the  vgi 
has  hatched.  Prior  to  this  event  no  additional  caterpillars 
are  provisioned.  The  ability  of  these  wasps  to  remember 
the  location  of  several  nests  and  dso  their  changing  re- 
quirements is  remarkable. 

Tsuneki  (1968c)  reported  several  cases  of  a  peculiar 
behavior  that  lie  observed  in  sabulosa.  which  he  inter- 
preted as  a  primitive  type  of  parasitism,  lie  saw  two  fe- 
males that  dug  up  completed  nests  presumably  made 
by  some  other  sabulosa  female.  The  wasp  then  pulled 
out  tiie  caterpillar,  ate  the  attached  egg.  and  then  stung 
the  already  paralyzed  host.  The  burrow  was  then  cleaned 
out.  the  caterpillar  reintroduced  and  an  egg  laid.  Nest 
closure  followed. 

Baerends (1941) and  Tsuneki  (l968c)boili  devoted 
considerable  attention  to  the  mechanisms  used  by  Am- 
mophUa  in  orientation  and  nest  finding.  Teschner's 
paper  (1959)  included  a  discussion  of  male  recognition 
of  females  by  abdominal  color  pattern.  Ammophila  com- 
monly form  loose  sleeping  aggregations  on  scrub  and 
tall  grasses  on  which  liiey  spend  the  night  (T:\  ans  and 
Linsley,  1960).  Two  North  American  species,  wrightii 
md  formicoides.  are  interesting  because  of  their  close 
resemblance  tn  leJ  n!  biown  m>  rmiciiie  ;ints.  These 
small  wasps  have  latlier  siiurt  wings,  and  ilie>  aie  often 
found  running  about  on  the  ground  in  association  with 
Pogonomyrmex  for  which  they  are  easily  mistaken. 

Miltogrammine  sarcophagids  commonly  infest  Ammu' 
pfti&z  nests. 

Checklist  of  AmmophUa 

a/jm/ Haldeman,  !S52;w.  U.S., Mexico 

urmria  Lepeletier.  1845,  nec  Dahlbom,  1843 

/amt/a  F.  Smith,  1856 

/ormwi  Cresson,  1875 

tnnsversiis  Fcrnald,  1«)34  (Sphex) 
acuta  (Fernald),  1 9.i4  {Splicx):  w.  U.S. 
atielplui  Kohl.  1901 ;  sw.  USSR 
aelios  Menke,  1966:  Mexico 
af^liauica  Balthasar.  1957;  Afghanistan 
airemis  Berland,  1950;  Niger  (?  =  theryi) 
albotomentosa  Morlce,  1900;  Algeria 
altk'ena  ('iuss:ikovskij.  centr.  Asia 

aphroJilc  Menke,  1964;  sw.  U.S. 
iqticam  Gudrin-M^neville  I S35  (pi.  70);  W.  Indies 

guawu  Dalla  Torre.  1897 
arabfea  W.  P.  fCirby,  1900;  Saudi  Arabia 
arJens  F.  Smith,  1868;  Australia 
lareolata  Walker.  1 87 1 ;  Saudi  Arabia 
argyrocepfuUa  Arnold,  1 95 1;  Ethiopia 
f^aniensis  Lepeletier.  1X15;  ■■Ameriqne  Septentrionale", 
nec  Dahlbom,  1843  (.'  =  procera  or  Poiiahnia) 
atiadca  Tsuneki,  1971 ;  Mongolia 
assimilis  Kohl,  1901;  e.  Mediterranean  region,  Afghanis- 
tan 
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atlaiitica  Roth,  1928;  n.  Africa 
atripes  F.  Smith.  18S2;  Oriental  R^on:  mafailand  Asia 
■hiifmliata  F  Smith,  1 856,  nec  Christ,  1791 

puldiella  F.  Smith,  1856 

sbaiKma  F.  SmiUi,  1856 

hianbertiana  Saussuitt,  1867,  lectoiv  pe  ?.  "Trincom., 
Ceylon"  (Mus.  Geoeva),  present  designation  by 
Menke 

longiveniris  Saussurc.  IS67,  Icctotype  6.  "Trincom., 
Ceylon  "  (Mus.  Geneva),  present  designation  by 
Menke 
spbiosa  F.  Smith,  1873 
buddha  Cmwion,  1889 
wp^  tatehenbergi  Cameron,  1890;  Java 
erythropus  Taschenberg.  1869.  nec  Smith,  1856 
ssp.i'aponica  Kohl.  1906;  Japan,  Korea,  s.  Manehiuia, 
lectotype  d.  Koluu.  Japan  (Mus.  Puis),  present 
designation  by  Menke 
^p.formosanaStnmd,  1913;  Taiwan,  Ryukyus 
taiwana  Tsuncki.  1 967 
auceila  Menke,  1966;  Mexico,  Guatemala 
aurtfmi  R.  Turner,  1908;  Australia 
azteca  Cameron,  1888;  Canada  and  U.S.:  transconti* 
nentiil 

pilosa  Fcrnald.  1934  (Spliex) 
aculeaitt  Fernald,  1934  (Sphex) 
nuda  Murray,  1938  (Sphex),  nec  Fernald.  1903 
brev'serirea  Mmtay ,  1951 
ssp.  clemente  MenJie,  1967;  CaUforaia:  San  Clemente 
Idand 

barbara  (Lepeleticr).  1845  (Coloptera):  Algeria,  Morocco 

s&p.  semota  Beaumont,  1967;  Turkey 
barhamntm  Arnold,  195 1 ;  Ethiopia 
basalh  F.  Smith.  1856:  India,  Sri  Lanka 
nigripes  F.  Smith.  1856 
ortentalis  Cameron,  1889 
hcvhiiana  (Turner),  1929  (Sphex),  s.  Africa 
bflla  Menke,  1966;  U.S.:  Arizona,  Mexico 
helhila  Menke,  1964;  U.S.:  Arizona,  New  Mexico 
6»i(>i<e/MU  (Palisot  de  Beauvois),  1 806  (^p/i^x);  Africa 
tenuis  Palisot  de  Beauvois,  1 806  (Sphex) 
cyaniventris  Gu^rin-Mt'neville.  1843 
Inigicollis  L.epeletier,  1845 
/uiguArft  Gerstaecker.  1857 
guiiuciisis  Ritscma,  1874 
coeruk'onmta  Cameion,  1910 
tnacuSfions  Cameton,  1910 
mflSM/Vfl  Cameron,  1910 
s/oested li  Camctot\,  1910 
tssp.  tomentusa  ( Ai  nold),  1920  (i^pAex); s.  Africa,  nec 
Fabricius.  1787 
ssp.  imertmu  Saussure,  1892;  Madagascar 
hoharti  Menke,  1964:  U.S.:  California,  Nevada 
bumespei  Lepeletier,  1845;  s.  Africa,  lectotype  $,  "cap 
de  Bonne  Esperanoe"  (Mus.  Turin),  pfesent  designation 
by  Menke 

*rubriceps  Tasclienberg,  1 869,  new  .synonymy  by 
Menke 

dnsunn' (Turner),  1919  (Sp/tex);  s.  Africa 


breviceps  F.  Smith,  1856;  w.  U.S.,  Mexico 
brevipemis  Bfaigham,  1897;  India 

('fl//7f?n;/Va  Menke,  1964;  w.  U.S. 
caiva  (Arnold),  1920  {Sphex);  s.  Africa,  new  status  by 
Menke 

etntpcsim  Latreille.  1 809;  Europe,  Asia 
reiusa  Gistel,  1848 
Ineoxena  F.  Smith,  1856 
1  striaticollh  V  Morawitz.  1888 
?  nigrina  F.  Moiawiiz,  1888 
'i  sepamnda  F.  Morawitz,  1890 
caprella  Arnold.  1951 :  Ethiopia 
cellulahs  Gussakovskij,  1930:  Siberia 
centralis  Cameron,  1888;  Mexico,  Centr.  America,  lecto- 
type 6,  "El  Reposo"  (Mus.  London),  present  designa- 
tion by  Menke 
conxors  Cameron,  1888,  lectotype  <i.  "N.  Yucatan** 
(Mus.  London),  present  designation  by  Menke 
RVnTonem/eff  Cameron,  1888 
cfavus (Fabricius).  1775  (Sphex).  Austr:ilia 
deopafw  Menke,  1964;  U.S.:  transcuntmental;  Mexico 

iuncea  of  authors,  not  Cresson,  1865 
coijchclla  Menke,  1966:  sw.  U.S. 
cunditur  F.  Smith,  1856:  sc.  U.S. 
confttsa  A.  Costa,  1864:  Senegal 
<»m/<rra  (Arnold),  1920(5p//<?jf);s.  Africa 
con  Cameron,  1888;  Mexico,  lectotype  d,  "San  Geroni- 
mo,  Guat."  (Mus.  London),  present  designation  by 
Menke 

QfbeteMmke,  1970;  Cuba 

coronata  A.  Costa.  1 864:  PhilipfHlies 

superciliaris  Saussure,  1867 
trassf/emonxAlt  (Turner),  1919  (Sphex);  Africa 
dan t an i  Ro\h,  I933;n,  Africa 
dejecta  Cameron,  1888;  U.S.:  Arizona;  Mexico 
dentlgen  Gusaakovskij,  1928;  sw.  USSR,  Iran 
dcscnicola  Tsuneki,  1971;  Mongolia,  ne.  Cliina 
djauuak  Beaumont.  1956;  Libya 
dolichocephala  Cameron,  1910;s.  Africa 
dolichodera  Kohl,  I884;S.  Africa 

macrocola  Kohl,  1884 

pulchria>Ui\  Ciiineron,  1910 

bikombensis  Cameron,  1912 
dubkiKoM,  1901;  Egypt 
dysmica  Menke,  1966:  w,  U.S. 
elongata  Fischer-Waldheim,  1843;s.  Russia 
ewansf  Menke,  1964;  e.  U.S. 
cxsvi-m  K  M,  1906;  Syria 
extreinuaid  Cresson,  1865;w.  U.S. 
eyretais  R.  Turner.  I'^OS;  Australia 
femunubra  W.  Fox.  1894;  sw.  U.S. 
femaldi  (Murray),  1938  (Sphex)  c.  U.S.  to  Arizona, 
Mexico 

*ferrugineipes  Lepeletier,  1845;  s.  Africa,  new  status 
by  Menke 

erylhrospila  Cameron,  1905 
dutibnKiycnsui  Cameron,  1905 
meniensis  Cameron,  1910 
7  otfvlfrhbfa  Cameron,  1910 
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Jerrugmona  Crcssun,  1805;  w.  U.S.  except  coastal  slates 

coUarbCmaaii,  186S 

cressoni  H.  Smith,  1908  {Sphex) 
Ifilala  Walker,  1871;  Egypt 

formicoides  Menke,  1964;  US.:  Arizona,  New  Mexico: 

Mexico 

formosensis  Tsuneki,  1971;  Taiwan 

fiffmoaam  Twmcki.  i9(i7,  necStrand,  1913 
gaumeri  Cameron,  1888;  Mexico,  centr.  America,  lecto- 
type  9.  "N.  Yucatan"  (Mus.  Lraidon),  present  desig- 
nation by  Mcnko 
m/t-<im  Cameron,  1888 
gegen  Tsuneki,  1971 ;  Mongolia 
gracili'i  l  epelotier.  1845;  S.  America 
itiulua  DalUlMiii).  KS45 
inoih'ta  F.  Smiil).  1 856 
fragilis  F.  Smith.  1856 
?  jiflum  Burmeister,  1872 
?  am>/iatw/erat  Brithes,  1909 
jRiciZ/ifma  Taschenberg,  1869;  Egypt,  Sudan,  ccntr.  Asia, 
lectolype  9.  "Chartum**  (Mus.  Halle),  present  designa- 
tion by  Meiikc 
loiigkoUis\iio\\\,  1884 
</<rA///s  F.  Morawitz.  1889 
proJuclicolfis  Morice,  ! 900 (d  only) 
graitJis  (Jislel,  1X57;  Italy 
gukhardi  hcdunumi.  1*)56;  Libya 
habmtosoma  Kohl,  1884,  Mediterranean  region 

ssp.  sfmMea  Atfieri,  1946;  Egypt 
Aa/-/(  (FL-injIdl,  1931  (.<?/j/ic.v);  centr.  U.S. 

argeniata  Hart,  1907,  nec  Lepeletier,  1845 
tumibtttta  Kohl,  1906;  n.  Africa 
hcrmoia  Mcnlcc,  l')66;w.  U.S. 
heydeni  Dahlbom,  1845;  Mediterranean  region,  Asia 
?  arrentieM  Christ,  1791  {SfOiex) 
?  rubra  Radoszkowski,  1876  (?  -  quadntteoltis) 
rubra  Radt»zkow.ski,  1877,  nec  Radoszkowski,  1876 
iherka  Kd.  .Andre.  1886 
ssp.  rubriventris  A.  Costa,  1864;  Sicily,  Corsica 
ssp.  sarda  Kohl.  1906;  Sardinia,  Cyprus 
holowricea  (Fabticius),  1 7«)3  iSphex);  "Barbaric" 

sericea  Lepeletier  and  Serville,  1828 
fumarei  Alfferi.  1946;  Egypt 
honii  Schultliess,  |Q27;  Sudan 

hungarUa  Mocsary.  1883;  Iberian  peninsula  to  Hungary 
and  sw.  USSR.  Iran.  Cyprus,  new  status  by  Menke 

*  turcictt  Mocsary,  1 883 

*  hispmica  Mocsiry .  1 883 

fallax  KdIiI.  1X^4.  Ic^ioiype  9.  .Aniasiii,  Turkey  (Miis. 
Vienna),  present  designation  by  Menke 
hurdi  Menke.  1964;  sw.  U.S. 
fw(7a/!'r  Menke.  1966;  U.S.:  Arizona; Mexico 
induta  FCoiil,  1901;  ccntr.  Asia 
m^rds  F.  Smith,  1856;  Africa 
tranmialenai'!  Cameron,  10 10 
promonlurii  .-Xmula,  l^JU  {Spliex) 
ap.egr^ia  Mocsar)'.  1881;  Syria.  Israel 

ssp.  lUomlis  (Arnold),  1920  (Sphex):  s.  Africa 
nigricoUis  Arnold,  1960 


insolita  F.  Smitli,  1858,  Celebes 
ssp.  argyropleurtt  van  der  Vedit,  1957;  Indonesia: 

Sumba 

ssp.  auricullis  van  der  Vecht,  1957;  Indonesia;  Timor 
ssp.  rufieoxavm  der  Vecht.  1957;  Indonesia:  Wetar, 

Kisur 

iiimahihs  P  Snnth.  1856;  .Australia 

inipalicits  F.  Snulh,  1868 
Juncea  Cresson,  1865;  U.S.:  transcontinental;  Mexico 

montezuma  Cameron.  1 888 
judaeorum  Kohl.  i^^'OI :  .loKkiu.  Israel  C  tketyi) 
kabduuica  (Arnold),  1935  (SpJiex);  S.  Africa 
karenae  Menke.  1964;  w.  U.S. 

Aaewierfj/ (Murray).  I'>-^S  (Sphex);  U.S.:  transcontinental 

vulgaris  Cresson.  1865,  nec  W.  Kirby.  1798 
koppenfehii  Taschcnberg,  1880;  w.  Africa 
lacviceps  F.  Smith,  1873;  Chile 

chileiisis  Reed.  18')4 

nifh  ollis  Reed.  18<)4 
laevicoUis  Ed.  Andre.  I SK6.  Spain,  s.  Franc  e 
laevigata  F.  Sniitli.  1856:  India,  Sri  Lanka,  Vieinani, 
ThuilaiKl 

biceliukilis  Suand,  1915 
ktmpei  Strand,  1910;  Pern.  Chile 

iiigripes  Reed,  1894,  ne;.-  Siiiiili.  1856 

pemviaim  Rohwer,  1913  (Upliex) 
/eopaRfa(Fernald),  1934  (Sphex);  e.  U.S. 
/(jf/cc/u  (  Arnold),  1928  (Sphex),  S.  Africa 
/arira/i(s  Gussakovskij,  1928;  sw.  USSR 
leelereqi  Menke.  1 964;  Spain 

yarrowi  l.eclercii,  1961.  nec  Cresson,  1875 
ffwcm  Cresson,  1865;  w.  U.S. 
manlii  Wenke.  1964.  U.S.:  California,  Nevada 
mccU^i  Menke,  1964;  U.S.:  California.  Nevada 
fflenfiora  Cresson.  1865;  w.  U.S. 
mescalero  Menke,  l<5fi6;  sw.  U  S,.  Mexia> 
mimictt  Menke,  1966;  U.S.;  California,  Arizona 
minor  Lepeletier,  1845;  Algeria 
mirtaciisis  A! fieri.  1961 :  Egypt 
modesta  Mocsarv .  1883;  Spain 
moellkopi^\l:nV.s.  1967;  U.S.:  Arizona 
mo/urr/u  Menke,  1966;  U.S.:  Nevada 
mongolenm  Tsuneki,  1971 ;  Mongolia 
mumryi  Menke,  1964;  U.S.:  California 
/uuo/ts  Provancher,  1895;  U.S.:  California 

enapedota  Fernald,  1934  (Sphex) 
uastita  l  epeletier.  1845;  Al:.;eri;i.  Icciolype  r',  Oran,  Al' 

gcria  (Mus.  Turin),  present  designation  by  Menke 
nearctica  Koiil.  ;  sso;  w.  U.S. 
ne/erri/i  Menke,  1964;  U.S.:  Great  Basin  area 
nrj^rrcirm  Dahlbom,  1843;  e.  U.S. 

iftlercepla  Lepeletier,  1845 
nitida  Fischer  -Waldheim,  1843;  USSR 
nonta  (Femald),  1934  (SpAer);sw.  U.S.,  Mexico 
lobsaaa  Bischoff,  191 1;  Africa:  Zaiie^** 

Biidiofi' described  tdmura  u  a  variety  eSmfflpa  Lepeletier 
wliich  he  misidentified  ■«  ■  species nXAmmophiUu  True  m- 
ppa  li  a iMMwite  and  is  now  known  as  erythroput. 
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occipitalh  F.  Morawitz,  1890;  sw.  USSR 
paraphilia  (Fernaid).  1934  (Sphex),  w.  U.S. 
parkeri  Menke,  1^)64:  w.  U.S. 
peckhami  (Femald),  1934  (Sphex);  U.S.:  Colorado  to 
Mexico 

willistoni  Femald.  1934  {Sphex) 
pemgueyHAmold),  1928  (Sphexy,S.  Africi 
/T/^jfom^&r  Nurse,  1903;  India 
picipes  Cameron.  1888;  U.S.:  Arizona; Centr.  America 

altkola  Cameron,  1888 

i«ofearfHw  Canwron,  1888 

chiriqiiensis  Camenin.  1X88 

fragilis  of  authors,  not  F.  Smith,  18S6 
pktipennis  Walsh.  1869;  e.  U.S.;  Mexico 

anontala  TaschcnbL-rc.  1869.  lectotype  9,  riinois 
(Mus.  liallc),  present  designation  by  Menke 
?  nigropilosa  Rohwer,  1912  (Sphex) 
pilimaryinata  Cameron.  19 12;  Guyana 
placida  F.  Sniiili,  IS.So;  w.  U.S..  Mexico 
pktemb  BrJthes.  1909:  Argunliiia 
poedloaKmis  Morice,  1900;  Algeria 
polita  Cresson,  186S;  w.  U.S. 
pnn-cra  Dahlbom,  1843;  U.S.:  transcontinental;  Mexico; 
Guatemala 

procera  Lepeletier,  1845,  nec  Dahlbom,  1843 

saeva  F.  Smith.  1856;  lectotype  9.  California  (Mitt. 

London),  present  designation  by  Menke 
gryphus  F.  Smith,  1 856,  lectotype  9,  Charleston, 

Fla.  (Mus.  London),  present dtnignation  by  Menke 

burbala  F.  Sniilh,  1856 

ceres  Cameron,  1 888.  lectotype  d,  "San  Geronimo, 
Guat."  (Mus.  London),  present  designation  by 
Menke 

champioiii  Cameron,  1888,  lectotype  9,  "San  Geroni* 
mo,  Guat."  (Mus.  London),  present  designation 
by  Menke 

sfriiihta  Cameron.  ISSS 
producticoUis  Morice,  1900  (V  only);  Algeria,  sw.  USSR 
dMnamiM,  1901 

argeiuiiw  Gusaakovsklj.  1930,  new  synonymy  by 

Pulawski 

proximaiV.  Smith),  1 856  (G>/o/;rera); Guinea 
l»uinoAt  Cresson,  1865;  w.  U.S. 
psettdonastita  Bytinski-Salz,  1955;  Israel 
pubcsccns  Curtis.  1836,  Furope 

pubescens  Curtis,  1828-1829,  nomen  nudum 

arvensb  Dahlbom,  1843  (Mbaa) 

stisicrai  SnoiVdk.  1943 

alpicola  Beaumont,  1945 

a  Jriaansei  WUcke,  1945 
pulawskii  Tsuneki,  1971 ;  Mongolia 
punctata  F.  Smith,  1856;  n.  India 
punctaticeps  ( Arnold),  1 920  (Sphex)',  8.  Africa 
quadmticoUis  A.  Costa.  1893;  Tunisia 
regfna  Menke,  1964;  w.  U.S. 
rohornrsk  vi  Kohl,  1906;  Mongolia,  Iran 
rubiginoia  Lepeletier,  1845;  S.  Africa 
ruMpes  Splnola,  1838;  Mediterranean  area 

pm/Hnqua  Taachenberg,  1 869 


syriaca  Mocsiry,  1883 
erminea  Kohl,  1901 

ruficollis  A.  Morawii/.  1 890;  sw.  USSR 
r^icosta  Spinola.  1851 ;  Argentina,  Chile 
n</?p«  Gu6rin-Meneville,  1831  (pi.  9)(yl/WH0/;Mi<s); 
Peru 

?  vark^OM Qiasf  Man',  1944 
fnigicoBb  Gussakovskij,  1930;  sw.  USSR,  Iran,  nec 

Lepeletier.  1845 
sabuhsa  (Linnaeus),  1758  (Sphex);  Europe,  Asia 
hortensb  ?odz,  1761  (Sphex) 
/mcM Fourcroy.  1785  (Ichneumon) 
dinUdiata  Christ,  1791  (Sphex),  nec  De  Geer,  1 773 
vu^W.Kirby,  1798 

ptilvillata  Sowerby .  1 805.  new  synonymy  by  Menke 

mucwiwJtt  Jurine,  1&07  (Sphex) 

eywmcens  Dahlbom,  1845 
?  vhchu  Cai!UMon.  1889 
ssp.  vagahwida  F.  Sniiili.  1856;  China,  Taiwan 
ssp.  hifesta  F.  Sniiih.  1 873;  Japan  (montane),  Korea 

nm^nalts  Perez,  19QS,  new  synonymy  by 
Menke 

ssp.  touareg  Ed.  Andre,  1886;  Algeria 

oraniemis  Roth,  1928 

ssp.  kamtschatica  Gussakovskij,  1933;  e.  USSR:  Kam- 
chatka Penin. 
ssp.  ttipponica  Tsuneki,  1967;  Japan  (lowland),  ne. 
China,  Korea 
xarckaihlana  Balthasar,  1957:  Afghanistan 
sareptatia  Kolil,  1884;  sw.  USSR,  Turkey 
maxurei  (du  Buyaaon).  1897  ip^tem)\  S.  Africa 

Shoshone  Menke,  1967;  U.S.:  Wyoming,  Utah 
sickmanni  Kohl,  1901;  China 
ssp.  wusheensis  Tsuneki,  1967;  Taiwan  (?  *sute>- 

simihs) 

sinensis  Sickmann,  1 894;  China 
tJ?^oe*^«t/// Gussakovskij.  1935;  China,  nec  Cameron,  1910 
dovactt  Zavadil,  1937;  Czechoslovakia  (?  '  campestris) 
smithU  F.  Smith,  1856;  India 
aoiowfyojkae  Matsumura,  1911;USSR:  SakkaUn(?  = 
uAuhsa  nipponica) 
stmg^  Menke,  1964;  w.  U.S. 
urenua  Cresson,  1865;  w.  U.S.,  Mexico 

dubki  Femald.  1934  (Sphex),  nec  Kohl,  1901 

denning  Murray.  1951 
striata  Mocsary,  1878;  Siberia 

ssp.  nadigi  Roth,  1932;  n.  Africa 
Stniinosa  Kohl.  1906;  n.  .Mrica.  Israel 
subassimUis  Strand ,  1913;  Taiwan 
idUfcensli  Gussakovskij,  1930;sw.  USSR 

temUnata  V  Smitli,  IS56;Canat\  Ishimls 

apiadis  BruUe,  1839,  nec  Gutirin-M<incvillc,  1835 
ssp.  moamyi  Frivaldsky,  i  876;  s.  Europe,  w.  Asia 

miiuita  FnvalJsky,  1876 
riiaesua  Kohl,  1879 
jtilii  Fabro,  1S79 

moksari  Marquet.  1881,  lapsus  or  emendation 
7  lAgUea  P.  Moiawitz.  1890 
ssp.  tiecttt  Kohl,  1901,  n.  Africa,  lectotype  9,  Sidi 
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Maklouf.  Algeria  (Mus.  Paris),  present  designa- 
tion by  Menke 
ssp.  mrkestima  Kohl,  1906,  sw.  USSR 
ttirccsuvuai  Kolil.  1906.  nec  Dalla  Torre.  1897 
theryi  (Gribodoj,  1«94  {Colopiera);  Algeria,  new  Status 
tsunekii  Menke,  new  name  for  tomentosa  Tsunekl; 
Mongolia 

tomentosa  Tsunekl,  1971 .  nec  Arnold,  1920 
itibcratliscuiis  (Turticr),  \919  (jSphex);c.  Africa 
tyrannica  Cameron,  1890;  ?  India 
unita  Menke,  1966;  U.S.:  Gwat  Basin  area 

unuiria  !)ali!h(»m,  !  8-1  ? ;  c.  U.S. 
/>/epra  Cresson,  1872 
Jtoridetais  Fernald,  1934  (S/ttoc) 


rar^Crcsson.  1865:  ccnir.  U.S.,  Mexico 

Comanf/R' Cameron.  1888 
vulcania  du  Buysson.  1897:s.  Africa 
wahlbergi  DMbom.  IS45  ;  s.  Africa 
HW^A//i  (C'rcs&on),  1868  (CWtWtw);  w.  U.S. 
janiAoprcfvCanieioii,  1888:  U.S.:  Arizona;  Mexico 

triehhsoma  Cdmeroa,  1888 

xanthoptera  Cameron,  1900 

Fossil  i4mmopAjIa 

annnaa  Hocr.  1 865 :  Miocene.  Nomen  imJuni ' 
aiirhnu'lla  Cockerell.  1906;  Florissant,  Colorado 
injenia  Hcer,  1865;  Miocene 
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PEMPHREDONINAE 


The  pemphredonincs  are  medium  small  to  tiny  S]lh^dt» 
many  of  which  are  recognized  by  one  or  more  of  the  fol- 
lowing duracters:  a  stemlike  sternal  petiole,  a  cuboidai 

liead.  and  a  disproportionately  enlarged  forewing  stigma. 
These  criteria  are  useful  in  a  general  way  only,  since  con- 
vergence  with  sphecids  in  other  subfamilies  creates  oe^ 
tain  leehniea!  difficulties,  discussed  b«Jow  in  the  section 
on  systeinatics. 

FemphFedonincs  are  often  abundant,  but  the  smaller 
forms  are  usually  overlooked  by  collectors.  The  females 
provision  their  nests  with  Homoptera  or  in  a  few  cases 
with  Thysanoptera  or  CoUemboIa. 

DbignoaHc  dwactm: 

1.  (a  )  Inner  orbits  essentially  parallel,  converging  be- 
low Of  somewhat  above,  eyes  usually  rather  widely 
sepaialcd:  (b)  ocelli  normal. 

2.  (aj  Antennae  low  on  face  or  near  middle,  sockets 
contiguous  with  ur  well  separated  from  frontucly- 
peal  suture;  (b)  male  with  1 3  and  female  with  12 
antennal  articles. 

3.  Clypeus  transverse,  often  very  short. 

4.  (a)  mandible  without  notch  or  step  on  externoven- 
tral  margin,  apex  sometimes  bi-  to  pentadentate, 
inner  maigte  simple  or  with  teeth; (b)  palpal  form- 

ula  6-4: (c)  moulhparts  short:  (d)  mandible  socket 
usually  open  in  Psenini,  usually  closed  m  Peniplue- 
donini. 

5.  (a)  Pronotal  collar  short,  usually  high,  often  trans- 
versely carinatc;  (b)  pronotal  lube  and  tegula  well 
separated  in  Psenini,  but  the  two  touching  or  nar- 
rowly separated  in  most  Pemphredonini. 

6.  (a)  NotauU  usually  present,  sometimes  very  long; 
(b)  no  oblique  acuttd  carina;  (c)  admedian  lines  sep- 
arated. 

7.  (a)  Epistemal  sulcus  present  or  absent ;  (b )  omau- 
lus  present  or  absent  :  (c)  acetabular  carina  and 
hypersteinaulus  sometimes  present. 

8.  Etefinitive  metapleuron  consisting  of  upper  meta- 
pleural  area  (except  lower  area  also  present  in 
Odontopsen). 


9.    (a)  Midtihia  with  one  apical  spur;(b)  midcoxac 
nearly  contiguous  or  broadly  separated,  with  dor- 
solateral crest  or  carina  except  in  some  Pemphre- 
donini; (i  )  jnecoxal  lobes  present  hut  very  short 
in  some  Pemphredonini;  (d)  hindfetnoral  apex  sim- 
ple: (e)  claw  simple;  (0  plantulae  present  or  absent 

10.  (a)  Propodeum  short  to  moderately  long:  (b)  dor- 
sal enclosure  triangular  when  present;  (cj  propodeal 
stcrnitc  absent. 

11.  (a)  Forewing  with  three,  two.  one,  or  no  submargi- 
nal  cells  and  one  or  two  recurrent  veins  whose  end 
points  arc  variable;  (b)  marginal  cell  apex  usually 
acute,  rarely  truncate  or  open;  (cj  three  or  fewer 
discoidal  cells  present:  (d)  forewing  media  dhrerg- 
ing  after  eu-a. 

12.  (a)  Jugal  lobe  small,  no  more  than  half  length  of 
anal  area;(b)  hindwing  media  diverging  before,  at, 
or  after  cu-a:  (c)  subcostal  vein  absent; (d)jugal 

lobe  wiliioul  an  anal  vem. 

13.  (a)  Caster  sessile  or  more  often  pctiolate,  the  peti- 
ole usually  composed  of  sternum  I  only  (tergum 
included  in  Microstipnus);  (b)  tergum  I  without 

lateral  carina  except  in  some  Pemphredonini;  (c) 
male  with  seven  and  female  with  six  visible  gasiral 
segments:  (d )  pygidial  plate  jucsent  or  absent. 

14.  (a)  V'olsella  with  digitus  and  cuspis;  (b)  cerci  absent. 
Systematics:  The  Pemphredoninae  as  treated  here  is  a 

subfamily  containing  two  tribes  of  nearly  equal  size,  28 
genera,  and  715  species.  Most  of  the  genera  have  a  distinct 
petiole  made  up  entirely  from  the  first  .sternum.  Petiotate 
forms  are  readily  identified  to  subfamily  by  this  character- 
istic in  addition  to  the  single  midtibial  spur,  moderate 
jueal  lobe  of  the  hindwing,  and  the  absence  of  a  spoon- 
shapcki  distal  tiuncatiim  on  the  hindtcinui   However,  .1//c- 
rosiigmus,  at  least,  seems  to  have  both  tergum  and  ster- 
num in  the  petiole.  Nonpetlolate  forms,  in  addition  to  the 
above  characteristics,  have  no  more  than  two  sirbmarginal 
cells  in  the  lorewing  and  a  much  enlarged  stigma  (as  large 
as  the  only  discoidal  cell):  or  if  there  are  two  or  three  dis- 
coidal cells,  the  stigma  i.s  nearly  as  large  as  the  first  dis- 
coidal; two  sessile  submarginal  cells  are  present,  the  man- 
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FIG.  Zb.  Pluto  clavicornis  (Malloch),  male. 


dible  is  simple  externoventrally.  the  inner  eye  margins  arc 
not  angulate,  and  the  hindwing  media  diverges  at  or  be- 
fore cu-a.  The  compUcations  in  the  nonpeliolale  forms 
arc  a  rcllcction  of  (he  parallel  reduction  in  wing  venation 
and  cells  in  Pemphredonini  and  certain  of  the  Larrinae  and 
do  not  indicate  a  close  relationship  between  the  two 
groups. 

We  have  only  made  a  cursory  study  in  the  Pcmphre- 
doninac  of  a  number  of  morphological  features  that  have 
important  diagnostic  or  phylogenetic  value  in  other  sub- 
families: I )  mandible  socket  open  or  closed,  2)  plantulae 
present  or  absent,  3)  lateral  tergal  carina  present  or  ab- 
sent. 4)  midcoxa  simple  or  with  oblique,  dorsal  crest  or 
carina,  and  5)  whether  or  not  (ho  legula  and  pronotal 
lobe  are  in  contact.  The  generic  and  phylogenetic  relevance 
of  these  features  should  be  investigated. 


The  position  of  (he  Pemphrcdoninac  with  respect  to 
o(her  subfamilies  is  expressed  in  the  dendogram,  fig.  7. 
The  two  tribes  contain  many  highly  specialized  forms.  On 
the  basis  of  reduction  in  siie  and  wing  veins  the  Pemphre- 
donini seem  to  have  reached  a  more  advanced  stage  of 
evolution  than  the  Psenini.  The  supposed  relationships 
within  (he  tribes  are  indicated  in  figs.  37  and  38.  A  mat- 
ter of  some  inierest  in  the  phylogcny  of  the  subfamily  is 
the  recent  finding  of  a  fossil  in  Upper  Cretaceous  amber 
from  Cedar  Lake,  Manitoba.  Canada.  Evans  ( l%9b)  des- 
cribed the  genus  as  IJsponenia  and  pointed  out  the  ap- 
parent close  relationship  to  SpHcrticiia.  lie  (urthcr  noted 
that  the  occurrence  of  such  a  specialized  wasp  in  the 
Upper  Cretaceous  indicates  (hat  the  iwig-ncsting  habit 
was  developed  very  early  in  the  aculcatcs.  A  second  Upper 
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FIG.  37.  Dendrogram  suggesting  relationships  in  the  Pemphredonini. 
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Cretaceous  pemphredonine  genus,  AirroMits;  has  jttSt  been 
described  by  Evans  (1973b). 

KEY  TO  TRIBES  OF  PEMPHREDONINAE 

Foiewiflf  with  three  subnuuiijul  cells; 
uitennal  sockets  placed  weU  ibove 
clypeal  maiiin,  umally  near  middle  of 
face  Psenlni.  p.  158 

Forewing  with  no  more  than  two  sub- 
marginal  cells;  antennal  sockets  usually 
placed  just  above  clypeal 

matfin  FemphredonM.  p.  174 

IMbePteaiiii 

The  psenins  are  tiicdium  small  wasps  ranging  in  length 
from  4  to  15  mm.  All  are  distinctly  petioljte  ahliougli  the 
petiole  in  Ammopsen  is  short.  This  genus  is  peculiar  in 
other  respects.  It  contains  the  smallest  wasps  in  the  tribe 
and  the  only  ones  without  an  omaulus.  Also,  there  is  no 
transverse  prondr.i!  carina,  and  a  "sandbaskct"  is  formed 
by  the  furetarsai  rake  ot  the  female  together  with  the 
genal  annmochaetae.  It  is  the  only  genus  without  a  trace  of 
a  frontal  carina.  Ammopsen  may  be  the  most  generalized 
psenln  jjenus. 

The  distal  divergence  of"  the  hindwing  media  in  Psenu- 
lus  and  Pluto  has  led  us  to  divide  the  tribe  into  two  sub- 
tribes,  Psenulina  and  Psenina  (fig.  41).  These  subtribes 
correspond  to  the  suprageneric  groups  labeled  as  "Psenu- 
li  and  Psciu"  by  GitUns(1969). 

The  epistemal  sulcus  is  well  developed  throughout  the 
Pscnini.  althougli  i!  is  snnicvliat  abhreviatcJ  in  Nesomi- 
mesa.  Typically  it  starls  out  at  the  forward  part  of  the 
subalar  fossa  dose  behind  the  postspiracular  carina.  It 
descends  almost  vertically  and  ends  below  ai'ainst  tlic 
omaulus  with  which  it  forms  a  lonp  acme  angle.  It  may 
continue  past  its  juncture  with  the  omaulus  as  far  as  the 
antcruventral  mar^n  of  the  pleurun.  Our  brief  studies  of 
one  or  two  species  from  each  genus  indicate  that  the 

mandibular  sockets  arc  open  in  the  Psenini.  which  bols- 
ters our  contention  that  the  tribe  is  more  generalized 
than  the  Pemphredonfatl.  Also,  the  pronotal  lobe  appears 
l<i  be  well  separated  from  the  tegula  thri>ushout  the 
Pbciinu  but  the  converse  is  true  in  many  members  of  the 
other  tribe.  One  interestJng  morphological  feature  of 
Ptenini,  except  in  Amm(ven  and  Pluto,  is  the  protection 
of  male  sternum  VITI.  which  is  carried  as  an  upturned 
pSCudosling. 

The  recurrent  veins  seem  to  be  unusually  plastic  In 
relation  to  their  endpoints  on  the  submarginal  cells.  The 

common  siiuatKMi  is  for  both  tecurrcnts  to  end  on  sub- 
marginal  cell  II,  but  in  Attimopstii  the  usual  endpoints 
are  on  1  and  III.  Similarly,  in  Psen  and  Ptuto  the  recur- 
rentsare  usually  to  II  and  III.  Exceptions  occur  in  some 
species  or  speciniens  of  all  of  these  and  occasionally  on 
the  two  forewings  of  a  single  specimen. 

Our  ideas  uf  generic  relationships  are  expressed  in  the 
dendrogram.  Tig.  38.  The  recognition  of  Mimesit.  MImu- 
mesa,  Oilnutop'icii.  and  I'sciifa  as  distinct  genera  is  a 
more  liberal  view  tliaii  that  of  previous  worlcers,  except 
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FIG.  38.  Dendrogram  suggesting  relationsitips  in  the 
PseninL 


Gittins  (1969)  who  raised  Mimumesa  to  generic  status. 
Gittins  based  his  decision  primarily  on  mesopleural  dif- 
ferences as  well  as  differing  biologies.  In  most  respects 

we  agree  with  Gittins  as  discussed  below  and  in  the 
sysicmatics  section  under  A/imumeso. 

Differing  views  on  generic  status  hi  the  Psenhii  are  11- 

lustrated  by  Mimesa,  which  was  proposed  by  Malloch 
(  10.^3)  as  a  siibgciuis  of  Psen.  Krombcin  (  195  I  )  elevated 
it  to  genus  but  included  MintiinicM^  Van  I.ilh  ( 1959), 
Beaumont  (1937, 1964b),  and  Oelilke  (196S)  liave  con- 
tinued to  treat  Mimesa  and  Mimumesa  as  subgenera  of 
Pscii.  \\.  'Aas  |ii:iii-o.l  out  by  van  Lith  that  the  differences 
separating  Paen  and  Mimumesa  are  less  striking  than 
those  separating  the  latter  from  Mimaa.  Therefore, 
rather  than  treating  :\fimt'ya  as  a  separate  genus  and  Mi- 
munwM  as  a  subgenus,  he  preferred  to  consider  all  of 
the  categories  and  Pseneo  as  subgenera  o( Psen.  While 
agreeing  with  the  facts  presented  by  van  l  ith.  we  feel 
that  since  the  categories  can  be  separated  morphological- 
ly, and  a  consideiable  number  of  species  is  involved,  it  is 
more  practical  to  treat  the  above  mentioned  groups  as 
genera. 

Tlie  tribe  contains  10  genera  and  some  332  species  dis- 
tributed in  all  the  faunal  regions  but  especially  in  the 
Hoiarctic  and  Oriental  ones. 

The  biology  differs  from  that  of  the  Pempbredonini 
particularly  in  the  prey.  Whereas  the  above  tribe  provi- 
sions primarily  with  aphis  and  to  a  lesser  extent  with  Im- 
mature scales,  thrips  and  CoUerabola,  the  I^nini  use 
mostly  cicadellid,  fulgoroid,  membracid,  oercopid,  and 
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psyllid  "planl  hiippers".  Most  useful  publications  dealing 
generally  with  the  tribe  are  Malloch  (1933),  Beaumonl 
(1 937),  Gussakovakij  (1937),  Spooner  (1948),  Lederoq 
{m\A),  Miii:io(I964).  van  I.itli  (1959,  1962, 1965), 
Oelillie  (19fa5j,  Gittins  (l%y>,  and  Danks(1971). 

Key  to  gonera  of  Fteoini 

1.  Hlndwing  media  diverging  at  or  beyond 

cu-a  (fig.  41  A,B)  sublnbe  Psenuluia   2 

Hindwing  media  diverging  well  be- 
fore cu-a  (fig.  41  C,D)  

sttbtribe  Psenina   3 

2.  Hindcoxa  with  a  downwardly  directed 

bristle,  most  conspicuous  in  female 
Uii:.  39  L);  frontal  i.'ariiKi       mA  simple; 
tcmale  foretarsus  with  a  short  rake  (Neo- 
tropical and  NearcticX  /Tur0Pate,p.  169 

Hindcoxa  without  a  special  bristle; 
frontal  carina  unusually  raised  between 
antenna]  bases  and  connected  below  with 
a  cross  carina,  at  least  in  males,  female 
foretarsus  without  a  rake  (widespread  ex 
cept  S.  America)  Psenulm  Kohl,  p.  1 7 1 

3.  Omaulus  absent  or  strong  and  curving 

aemicircularly  forward  toward  pro- 
thorax,  never  curving  posteriorly  nor 
.mining  an  acetabular  carinu;  sciobal 
sulcus  not  deeply  impressed,  iiypoepimeral 
area  not  well  defined,  usually  more  strongly 
punctate  or  ridged  tiua  median  area  of  meso- 
pleuron;  frontal  carina  usually  incomplete 

(fig.  40  A)   4 

Omaulus  strong,  continued  by  acetabular 
carina  to  midventral  line  (fig.  43  E),  or  ending 
just  as  it  becomes  ventral  (fig.  43  L)  or  as  it 
turns  posteriorly;  scrobal  sulcus  deeply  impres- 
sed. Iiypoepimeral  area  usually  smooth  and 
bulgmg;  frontal  carina  usually  complete  from 
midocellus  to  interantennal  area  (fig.  40  B,C,DX  6 

4.  Omaulus  absent,  occipital  carina  not  eX' 

tending  halfway  to  hypostomal  carina  (fig. 
39  E)  pronotal  collar  rounded  beneath  dense 
pubescence;  female  pygidial  plate  weakly 
(liflVrcnliatcd  laterally;  male  sternum  VI  with 
subapical  row  of  long,  flattened  setae  (w. 

 Ammopsen  Krombein,  p.  159 

Omaulus  present  (fig.  43  H),  occipital 
carina  reaching  to  or  almost  to  hypostomal 
carina  (fig.  39  I));  pronotal  collar  with  a 
transverse  carina,  at  least  laterally;  female 
pygidial  plate  with  strong  lateral  carinae; 
male  sternum  VI  without  long  flattened  setae....  S 

5.  Occipital  carina  becoming  hl^r  as  it 

approadiM  hypoatomal  ana  and  ending  la 
a  tooth;  pronotal  collar  with  carina  at  sides 

only  (Japan)   Odontospen  Tsuneki,  p.  162 

Occipital  carina  i>f  oven  height;  pronotal 
collar  with  tarin  i  extending  all  across 
(essentially  llolarcticji....  Mimesa  Shuckard,  p.  161 

6.  Omaulus  continued  to  midventer  by  an 

acetabular  carina  (fig.  43  E) 
Omaulus  not  coatinaMl  to  midventer  by 
an  aoeubttlar  carina  (fig.  43  L)   8 


7.  Petiole  polished  above  and  without 

carinae  or  obvious  grooves,  outwardly 

directed  hgiis  along  inside  of  laterodorsal 
carina  inconspicuous  or  absent;  apex  of 
clypeus  nearly  always  with  a  broad  bevel 
broken  by  several  vertical  carinae  (New  World 

and  Philippine  Is.)  Pseneo  Malloch,  p.  164 

Petiole  carinate  or  posteriorly  sulcate 
above,  with  convicuoua  outwardly  di- 
rected hairs  along  inside  of  laterodoisal 
carina;  apex  of  clypeus  thin,  not  broadly 
beveled  ( widespread,  except  Aiistralia  and 
S.  .America)  Mimumesa,  Shuckard,  p.  163 

8.  Petiole  with  a  distinct,  although  sometimes 

rather  weak  (rooflike),  medfodorsal,  longi- 
tudinal carina  (fig.  39  G);  female  with  cly- 
peus directed  forward,  expo.sini;  labrum 
(fig.  40  C); male  without  special  hair  tuftS 
on  gastral  sterna  III  and  IV  (Hawaiian 

IslandsX  Detnomimaa  Perkins,  p.  167 

Petiole  without  a  mediodorsal  longitudinal 
carina,  at  least  in  males,  female  with  cly- 
peus directed  downward,  partially  cover- 
mg  labrum   9 

9.  Petiole  laterally  and  ventrally  with  fine, 

inconspicuous  hair;  female  with  blade- 
like or  sometimes  toothlike  genal  process 
(fig.  40  D);  male  without  sternal  fimbriae 

(Hawaiian  Islands)  Nesomimesa  Perkins,  p.  167 

Petiole  with  conspicuous  outstanding 
hair  laterally  and  ventrally;  female  with- 
out a  genal  process;  mate  nearly  always 
with  apical  fimbriae  on  sternum  IV  and 
often  on  III  (widespread)  Psen  Latieille,  p.  165 

Subtribe  Psenina 

Genus  Ammopsen  Krombein 

Cymric  dkigtiosb:  Oypeal  apex  slightly  concave  in  male, 
a  little  convex  in  female,  edge  thin;  inandible  weakly  bi- 
dentate  at  apex  in  male,  simple  in  female;  frontal  carina 
undeveloped;  occipital  carina  present  dorsally  but  absent 
ventrally;  no  genal  process  but  a  row  of  long  ammochae- 
tae  on  female  gena;  pronotal  carina  not  developed  as  a 
sharp  ridge,  collar  covered  with  appressed  hair;  omaulus 
absent,  this  area  and  mesopleuron  geneially  covered  with 
dense  silvery  hair;  partially  obscured  scrobal  sulcus  pre> 
sent,  hypocpimcral  area  nut  strongly  bulging:  female 
foretarsus  with  a  rake;  plantulae  absent;  lurewing  with 
recurrent  veins  usually  going  to  submaiginal  cells  I  and 
111  (fig.  41  C).  submarginal  III  nearly  square;  hindwing 
media  diverging  before  cu-a;  propodeum  granulate  rather 
than  reticulate;  petiole  short,  less  than  twice  as  long  as 
broad  in  dorsal  view;  male  sternum  VI  with  a  subapical 
row  of  long  flattened  setae.  VIII  straplike  and  apicaliy 
rounded;  female  pygidial  plate  broadly  triangular,  lateral 
carinae  indistinct,  surface  with  short  dense  silvery  setae. 

Geogn^Me  range:  This  monotypic  genus  occurs 
sparingly  in  sandy  areas  of  southern  California,  Arizona, 
New  Mexico,  Nevada,  and  Utah. 

Systematics:  Ammopsen  is  one  of  the  most  distinctive 
genera  of  the  Psenini.  The  single  species  is  one  of  the 
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PIG.  39.  Structural  details  in  the  trihc  Psi-nini,  AC.  pygidium.  fcmak".  D-F.  hcud.  viTitr;il.  (M,  base  of  ahdomen,  lateral 
view,  female;  J,  midtarsus,  sciiulatcral,  K,  t'cmur  and  tibia;  L,  hindcoxa  and  trochanter,  female,  M,  hindtarsal 

apex,  female:  N,  male  antenna,  ventral. 
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smaUest  of  the  tribe,  averaging  4  mm  in  length.  Also  un- 
usual is  the  dense  silver)  pile  whicli  covers  tiuich  of  the 
body.  Peculiar  stnicturai  features  are  the  rounded  pro- 
notil  collar,  absence  of  a  frontal  carina,  absence  of  an 

oinaulus.  presence  of  genal  ammocluietae.  iimisuaily 
stiort  pcliole  for  members  of  this  tribe,  unusual  maJe 
Sternal  features,  ant!  large  but  weakly  defined  female 
pygidial  plate.  All  of  these  indicate  that  Ammopsen  is 
generalized.  Although  the  genus  is  unique,  there  may  be 
a  distant  relationship  to  Mimesa.  A  rather  complete  de^ 
cription  is  given  by  Krombein  (19S9a). 

Biology:  Unknown.  The  presence  of  a  foretarsal  rake, 
genal  anunochaetac  ("sLind  basket")  and  pyjiidial  plate 
suggest  a  ground-nesting  habit.  Adults  are  most  common- 
ly cdlected  on  EujAorbto  mats. 

ChedcHst  of  Ammopsen 

masoni  Krombeni.  1959;  U.S.:  s.  California,  Arizona, 
New  Mexico,  Utah,  Nevada 

Gcnui  MinMsa  Shackani 

Generic  dia^tums:  Clypenl  apex  simple  to  iiiiadridentate, 
edge  ratiiei  tliin.  female  sometimes  with  a  preapical 
transverse  or  nasiform  elevation;  mandible  simple  or  bi- 
dentate  apically;  frontal  carina  not  distinct  for  its  entire 
length;  occipitid  carina  joining  hypostomal  carina  well 
before  midventral  line  of  head;  no  genal  process;  pro- 
notal  carina  complete;  omaulus  weak  or  moderate,  cur- 
ving semicircularly  forward  toward  prothorax  (fig.  43  H), 
no  acetabular  cari;i:i.  v.  ri  ':al  sulcus  weakly  impressed; 
hypoepimeral  area  iiioderatcly  convex,  striate  or  well 
punctured;  female  foretarsus  witii  a  rake;  plantulae 
present;  recurrent  veins  of  forcwing  usually  ending  at 
submarginal  cell  II;  hindwin^  media  diverging  before 
cu-a;  propodeum  posteriorly  rough,  nuilticarinate  or 
reticulate,  dorsomedial  area  of  petiole  smooth  or  rough, 
sometimes  with  a  carinule  or  a  low  longitudinal  swelling; 
a  row  of  tine  latcrodorsal  hair;  male  sterna  without  fim- 
briae, Vlll  an  upturned  pseudosting;  female  pygidial 
plate  often  broadly  triangular,  densely  pubescent. 

Co'iiniphii  range:  ()l  the  53  listed  species  about  Iwo- 
thirds  are  Palearctic,  one-tliiid  Nearctic,  one  Oriental. 
The  Palearctic  forms  are  rather  generally  distributed, 
including  one  species  in  tcypl.  The  Nearctic  fauna  is 
also  widespread.  One  species,  mexicana  Cameron,  was 
described  from  the  mountains  of  Dunuigo,  Mexico,  at 
an  elevation  of  nearly  6,000  feet. 

Systematics:  Mimesa  are  ntediuni-smali  wasps  which 
almost  always  have  one  or  more  of  the  postpetiole  seg- 
ments red.  However,  there  are  a  few  species  of  Mimumesa 
and  Phito  with  similar  general  appearance  and  markings. 
.•\mong  the  genera  in  which  the  liindwinc  mcdi;!  diverges 
before  cu-a.Mmesa  and  Otiontopsm  are  the  only  ones 
in  which  the  omaulus  curves  semicircuhiriy  forward  to 
end  before  reaching  the  midline  or  ends  at  tlie  midline. 
Just  behind  the  prolhurax  and  hidden  under  the  front 
coxae  (fig.  43  H).  The  omaulus  is  sometimes  indistinct 
toward  its  ventral  terminus,  but  it  can  usually  be  dis- 
cerned as  part  of  a  curving  ridge.  Differentiation  from 


the  monotypic  Odontopsm  is  based  on  the  simple  occi- 
pital carina  oi'  Mimesa  and  the  c<MnpIete  transverse 
carina  on  tlie  proaotal  collar. 

The  genus  Is  nther  homogeneous,  and  the  species  are 

often  difncult  to  distinguish.  Useful  characters  are  the 
degree  and  disposition  of  pUosity,  form  of  the  clypeus 
induding  the  preapical  tubercles  which  are  sometimes 
present,  sculpture  of  the  propodeum  and  petiole,  and 
punctation,  especially  of  the  mesopleuron.  The  relative 
length  of  the  petiole  is  useful,  also.  For  instance,  in 
beckm  it  is  about  as  broad  as  long  in  dorsal  view,  about 
twice  as  long  as  broad  in  crassipes.  and  nearly  five  times 
as  long  as  broad  in  gnindii.  Slalloch  (1933)  keyed  the 
North  American  species,  but  the  genus  needs  revising. 
European  species  were  keyed  most  recently  by  Oehlke 
(1965). 

Biulugy:  Incomplete  biologies  ate  known  tor  several 
species  aX Mimesa.  Spooner  (1948)  summarized  the 
known  records  for  eqiiestris  and  hilaria.  Williams 
(1914b),  Grandi  (1954),  and  Krombein  ( 1961a)  gave 
brief  accounts  of  the  nest  habits  and  prey  of  t-rra,  ^ran- 
dii,  and  basinifa  respectively.  Tsunelci  (1970a)  described 
the  nests  of  bidentata. 

Nesting  sites  are  excavated  primarily  in  level  to  slight- 
ly sloping  firm  soil  or  sandy  clay,  but  Spooner  mention- 
ed one  specimen  of  httaria  nesting  in  the  vertical  slope 
of  a  dune  "blow-out."  The  iiunn      row  appears  to  des- 
cend vertically  15-24  cm  and  then  may  branch  in  several 
directions  horizontally  for  up  to  35  em  in  some  species. 

Each  nest  apparently  contains  several  cells,  up  td  three 
being  recorded  by  Spoonei  (1948).  The  buimws  aie  left 
open  during  provisioning.  Often  a  slight  craterlike  de- 
pression may  be  evident  at  the  opening  produced  by  the 
circle  of  excavated  sand.  Williams  suggested  that  ezra 
may  form  a  cone  of  agglutinized  sand  grains  about  the 
nest  entrance.  So  far  as  is  known  all  prey  consists  of 
members  of  the  family  Cicadellldae,  with  up  to  20  being 
placed  in  each  cell, 

Several  species  of  the  famUy  Cliiysididae  arc  known 
to  parasitize  Mimesa.  M6czir  (1967)  listed  the  folowing: 
t'lstmpiiK  panzeri  (F.)  on  M.  cqiwstris  (as  Pseti  hieolor 
Shuckard),  i",  <  o;;.>;mV7MS  (Foerslci)  on  A/,  biculor,  and 
M.  lutaria  (asl'^en  slnu  karJi  V/esinae\).  In  addition, 
Spooner  (1948)  listed  Elampus  spina  (Lepeletier)  as  a 
parasite  ofM.  lutaria  in  Sweden. 

Checklist  of  Mimesa 

a^pOaca  Radoszkowski,  1876;  Egypt 

Hga/e«tr  Gittins,  1966;  U.S.:  Califuniia 
aUmpHtm  (Tsuneki).  1972  (ftc/i).  Mongolia 
angulicoUis  (Tsuneki),  1972  (Ac//),  Mongolia 
drizon«/ts'u(Malloch),  1933  (tsen);  U.S.:  Arizona 
Aom' Gittins,  1966;  U.S.:  Idaho,  Oregon,  California 
ftfli7>H/a  Packard,  KS67;  L  .S    I ransCiUltinental 

nebmscensis  H.  Smith,  1908 
AedtarjToumier,  1889;s.  USSR  to  Mongolia 
frjcofor  (Jurinc),  1807  (Psen):  n.  and  ccntr.  luirope 

AaaaMs  Stephens,  1829  (Trypoxyloit),  new  name  lor 
equettrit  of  Curtis,  1824 
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cqui'stris  of  authors,  nec  Fahiiciiis,  1804 
bidentata  (Gussakovskij),  1937  (Psen);  Siberia,  MongoUa 
brews  MMl  1914;  USSR 

brem-emris  r  Mnr:,wiiz.  1891 ;  s,  L'SSR 
bruxelleinis  Bondruit,  1934;  Europe:  Belgium,  France 
msdctt  Gussakovskij,  1937  (Aieit) 

caucasica  M;iidi.  1^14;  Furasia 
tenuis  Oelilke.  l^h.S  {Pscn) 
dilnmsis  (Gussakuvskij).  1937  (Psen):  China 
concurs  (Gussakovskij),  1937  (Psen):  Mongolia 
fOflM///cm  (Rohwer),  \^\0{Psen),  U.S.:  California, 
Nevada 

cmsipes  A.  Co$ta,  1871 ;  s.  and  centr.  Europe 
ochroptem  A.  Costa,  1871 

i-arhonaria  A.  Costa,  1 87 1 ,  nec  Smith  186S 
custae  Hd.  Andr^,  1888 
hehetka  Toumier,  1889 

//.r/iw  Tournicr.  1889 
paiuumka  Maidl,  1914 
CKssonii  Packard,  1867:  U.S. 
Jenticidata  Packard.  1867 
arnica  H.  Smith,  1908 

ssp.  uinvcntiis  (Malloch),  1933  (Aen);  Canada: 
Ontario 

dawsoni  Wckel  1916:  U.S.:  Nebraska 

<te/(n«6(Tsuitoki).  I')7:  (/'V(Vf).  Mon.miliii 
edentm  (MalluchJ,  1933  \fsen),  U.S.:  Caliluriiia 
e^tifsim  (Pabridus),  1804  (TVv^xyfoit);  Eurasia 
n</b Panzer.  1805  (Pscn) 
bicohr  of  autiiors,  iicc  Jurinc,  1807 
ezra  (Pate),  1944  (Psen);  U.S.:  Kansas,  Colorado,  Penn- 
sylvania. Mar>'land 
argeniijrons  Crcsson,  1865  (June.  p.  487)  (Mimesa), 
necCresson,  1865  (Jan.  p.  [52)  (Pscn) 
faSax  F.  Morawitz,  1893;  sw.  USSR:  Kazakh  S^.R. 
/f/^pov/ fGussakovsktj).  1937  China 
grandii  MaiJl,  l''  VV,  Mediterranean,  sw.  USSR;Iran 

carinata  Gussakovskij,  1937  (J*se/i) 
ffmuOosa  (W.  Fox),  1898  (Aen);  U.S.:  South  Dakota. 

Montana,  Idalio,  New  Mexico 
gregaria  (W.  Fo.\).  1898  (Psen):  U.S.:  Wyoming,  Colora- 
do, New  Mexico 

ssp.  simplex  (Malloch),  1933  (A«n);  U.S.:  Idaho, 

Utali,  Colorado 
gussakovski/i  (ticaunwnl),  1941  (AfvM.sc.  Furopc 
/(/wuifca (Gussakovskij),  193S  {J'seny.sw.  USSR:  Kazakh 
S.S.R. 

im/maijh  ns  (Mallin  h),  l<).^.^  (/'«'/0;U.S.:  Wasliinjiton 
btflata  (van  Lith),  1968  {Psen).  centr.  New  Guinea 
facobsoni  (Gussakovskij).  1937  (Psen)xm.  USSR:  Tad- 

/hik  .S.S.R 

kaszaln  1 1  suneki).  1''72  {Psen):  Mongoha 
lutaria  ( i'abricius).  1 787  (Sphex)',  Eurasia 

s/((/f  i</n// Wesmael,  1852 

japonica  Perc/..  1905 

Jispar  Gussakovskij,  1 9.^7 
macuiipes{Vi,  Fox),  1893  (/te/i);  n.  America:  Ontario 
to  Florida 

nigrescem  Rohwer,  1910  {Psen) 


pcrplcxa  Roliwcr.  19|0  (Pvc/i) 
mexicana  Cameron,  1 S')  1 :  Mexico 
mongolica  F.  Morawii^,  1889;  Mongolia,  centr.  China 
nigrita  Evcrsmann,  1849;  Europe  to  Mongolia 

sibirica  Beaumont,  1937  (Psen) 
pauper  Packard.  1 867;  U.S.:  e.  of  Rocky  Mts.;  Canada 

cingulata  Packard.  1867 
pekingensls  (Tsuneki).  1971  (Psen):  China 
polita  (Malloch),  1933  (Psen);  VS.:  Nebraska,  New 
Mexico 

pfoxlma  Cresson,  1865;  U.S.:  Nebraska,  Colorado,  New 

Mexico,  Wasliint'ton 
punctifions  (Malloch).  1933  (Psen):  U.S.;  Calitbrnia 
puncr^/eMns  (Gussakovskij),  1937  (Psen);c.  Mongolia 
pygidialis  (Malloch),  1933  (ften);  Canada:  Alberta;  U.S.: 

Michigan,  Colorado 
saAwa  Git  tins,  1966;  U.S.:  California 
sciapMla  (Arcidiacono),  1965  (Psen),  Sicily,  new  status 

by  Bdiart 

sAetlatovj  (Gussakovskij),  1937  (/ten);  sw.  USSR: 

Kazakh  S.S.R. 
sublaeva  (Beaumont),  19S4  (Psen);  n.  Africa 

unidncia  Cressun.  1865;  Canada:  British  Columbia; 

U.S.:  California,  Colorado 
rtndobonensis  Maidl,  1914;  Austria,  Mongolia 

Genus  Odontopaen  Tsuneki 

Generic  diagnosis:  Clypeal  apex  emargiiiate  in  male, 
bluntly  quadridentate  in  female,  edge  thin:  mandible  bi- 
dentata at  apex;  frontal  carina  incrnnpKMi'  I'dnw;  occi- 
pital carina  reaching  hypostomal  carina  far  liom  mid- 
ventral  line  of  head,  lower  part  of  carina  projecting 
strongly  in  male,  developed  into  a  large  and  forward- 
directed  process  in  female;  pronutum  with  several  ob- 
lique lateral  carinules  but  without  a  complete  ridgelike 
carina;  omauhis  curving  toward  prothorax  (as  in  fig.  43 
H),  no  acetabular  carina;  scrobal  suicus'distinct  but  not 
deeply  impressed,  in  piKpirneral  area  nol  strongly  bul- 
ging, weakly  reticulate;  plantulae  apparently  absent;  fore- 
wing  recurrent  veins  ending  at  submarginal  cells  !  and 
II  or  both  at  II:  liiiidwint:  media  divereine  before  cu-a; 
propodeum  extensively  sniooth,  some  areas  striate; 
petiole  dorsally  with  a  median  longitudinal  carina  and  a 
series  of  outward-pointing  hairs  along  laterodorsal  mar- 
gin; male  sterna  without  friinbriae,  Vlll  an  upturned 
pseudosting;  female  py^dial  plate  subtriangular,  closely 
punctured  and  with  ahiindani  short  stiff  hnir. 

Gcviirapliic  range:  This  monotypic  genus  is  known 
only  f  rom  Japan  in  the  mountauis  of  central  Honshu 
Island. 

Systematics:  Our  knowledge  of  this  genus  is  based 
on  the  excellent  description  and  figures  of  Tsuneki 
(1964b)  and  examination  of  a  male  paratype  of  hanedai 
borrowed  from  the  U.S.  National  Museum.  Tsuneki 
st;ileil  that  the  genal  process  of  the  female  creates  a 
superficial  similarity  to  Nemnnimesa,  but  in  Oduntupsen 
the  process  is  developed  from  the  occipital  carina,  and 
there  are  many  other  points  of  dissunilarity.  The  hind- 
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wing  venation,  forwafd  curving  omaulus,  and  well  devel- 
op«d  occtpitfl)  carina  ally  tliis  genus  with  }imaa,  as  su|- 

gested  by  Tsuncki.  However,  the  prnlnngation  of  the 
occipital  carina  into  a  ventral  projectiun  and  the  absence 
of  a  complete  transverse  pronotal  carina  have  led  us  to 
consider  Odonti^tsen  as  a  genus. 
Biology:  Unknown 

Checklist  of  OdotUopscn 
/lane^' (Tsuncki),  1964  (/"sc//);  Japan:  Honshu  Island 

Genus  Mimuineu  Mallodi 

Generic  JiaKiitnis:  Clypcal  apex  cniar):iiialc,  liidciitalc 
to  quadridentate,  edge  rather  thin;  mandible  bidentate 
apically:  frontal  carina  complete,  occipital  carina  direc* 
ted  toward  hypostomal  carina  and  usually  reaching  it 
before  midventral  line  of  head  (flg.  39  D);  no  genal 
process:  pronotal  carina  complete,  omaulus  continuous 

witli  accUituilar  carina,  usually  aiii'.lod  'backward  at  the 
juncture  (tig.  43  E);  scrubui  sulcuii  deeply  impressed,  hy- 
poepimeral  area  bulging  and  smooth  or  finely  punctate; 
female  foretarsus  willi  ai  least  a  short  rake;  plantulae 
present;  subniarginai  cell  II  receiving  both  recurrent 
veins,  hindwing  media  diverging  before  cu-a:  propodeum 
posteriorly  rougli,  usually  coarsely  reticulate;  dorso- 
medial  area  of  petiole  usually  bicarinate,  the  two  carinae 
fusing  posterad,  a  few  Oriental  species  posteriorly  sili- 
cate, laterodorsal  hair  row  prominent;  male  sterna  with- 
out fimbriae.  Vfl!  an  upturned  pseudosting:  female 
pyiiidia!  plate  luoadly  lo  narrowly  triangular,  densely 
bristled  or  nearly  smooth  with  a  row  of  bristles  on 
each  side. 

Geoi;rapliic  rans:e:  Of  the  2*'  listed  species  about  half 
(15J  are  Nearclic,  three  are  Neotropical.  10  are  Pale- 
arctic;  and  possibly  one  is  Oriental.  Several  of  the  Nearc- 
tie  f<nms  (Hxair  in  Canada  and  .Maska.  The  Neotropical 
species  are  West  Indian  or  Iroiii  the  Caribbean  coast  ol' 
Central  America.  One  of  the  West  Indian  forms  is  repres- 
ented by  a  subspecies  on  the  island  of  Trinidad,  the  only 
known  penetration  of  South  America.  The  Old  World 
fauna  extends  into  the  Oriental  RcL'Mn  on  the  large 
islands  of  Taiwan  and  Celebes.  Apparently,  the  African 
continent  is  outside  the  distribution  pattern. 

Sx  slemalks:  Tlie  decision  lo  (re.it  Minnimaa  as  a 
genus  is  discussed  In  the  systematic  section  of  the  tribe 
PSenini.  In  this  respect  we  are  in  agreement  with  Gittins 
(I'HiO).  ;iIt!i<Hi!:li  his  relcreiiec  to  differcnees  in  biology 
between  Minicsa  and  Miiiniiiicsa  is  only  partially  correct 
(see  Tsuneki,  I97()a).  The  continuous  omaulal-acetabu- 
Ur  cariiu  (fig.  43  E)  relates  Mimunuse  to  Pttneo  and 
difTerentlales  it  from  Psen  as  well  as  Mhnesa.  The  dis- 
tinction fnim  Psencii  is  diseiissi^l  uriJer  tliat  i^enus.  Most 
of  the  species  have  the  abdomen  entirely  black,  but  in 
the  red-marked  exceptions,  such  as  cfypeatus  and  petkt- 
talus.  Iliere  is  a  strong  superficial  resetnblancc  to  Mimesa, 
the  species  of  which  almost  alway  s  iiave  a  red  band 
before  the  middle  of  the  gaster.  In  any  case,  attention 
should  be  paid  to  the  connection  of  the  omaulus  with 


the  acetabular  carina,  the  bulging  hypoepimeron,  and 

1)11  complete  Ml  cinni,  ill  of  wtileh  raidfly  dis- 

tln»;uish  Mimumcsa  from  Minicsa. 

The  Palearctic  species  have  been  reviewed  by  Beau- 
mont (1937.  i964b),  the  Oriental  and  cast  Asian  ones 
by  van  Lith  (1965),  and  the  Nearctic  ones  by  Malloch 

(1933). 

Biology:  Tsuncki  (19S9a)  provided  important  and 
complete  ncstinj;  observations  for  four  species  ofMimu- 
mesa  in  Japan.  Yasuiiiatsu  and  Watanabc  (1964)  re- 
viewed host  records  for  the  same  area.  Spooner  (1948) 
provided  a  review  of  nesting  and  prey  information  for 
several  European  forms.  Gurney  ( 1951 )  gave  nesting 
infotniatlon  for  an  American  species. 

Adult  Mimumesa  appear  to  excavate  nests  either  in 
clay  banks  or  In  decaying  wood.  According  to  Tsuneki, 
those  species  that  excavate  burrows  in  clay  banks  dig 
2*5  cm  vertical  to  the  surface  of  the  baitk  and  tlien  dig 
about  10  cm  straight  down.  As  many  as  28  cells  have 

been  counted  from  a  single  nest.  In  litloralis  each  cell  is 
temporarily  closed  during  provisioning,  and  upon  com- 
pletion of  one  or  two  cells  the  branch  tunnel  leading  to 
them  is  tightly  packed  with  earth.  Prey  fi>r  all  known 
species  o( Minnuntsa  are  various  species  of  delphacids 
and  cicadellids.  Approximately  five  to  1 0  immobilized 
leafhoppers  are  placed  in  each  cell.  In  iittomlis  the  fe- 
male wasp  oviposits  on  the  last  prey  member,  attaching 
the  egg  at  its  cephalic  pule  to  tlie  outer  base  of  the  hind- 
coxa.  Tsuneki  suggested  that  the  orientation  of  the  egg 
to  the  hindcoxa  "may  be  the  rule  of  ovipositlon  among 
the  members  of  Mimunicsa." 

Mimumesa  dahlbomi  is  the  only  Old  World  species 
known  to  nest  in  decaying  wood.  However,  Spooner  re- 
viewed several  references  which  suggest  that  ttnkohrmsy 
also  nest  in  wood  or  plant  stems.  The  following  summary 
of  nesting  habits  of  dahlbomi  (including  the  subspecies 
paciflnis)  is  taken  from  Tsuneki  ( 19.S4c,  l9.V);i).  Speci- 
mens o\  dahlbomi  weie  found  nesting  in  the  moist  wood 
of  a  dead  tree  70  cm  in  diameter.  .Abandoned  beetle  bur- 
rows were  used  as  entrance  holes.  The  wasp  excavated 
vertically  for  1-2  cm,  at  which  point  the  main  burrow 
turned  al  a  neht  angle  parallel  to  the  surface  of  the  wood. 
In  each  nest  one  to  three  larval  cells  were  found,  each 
provisioned  with  10  to  IS  delphacids  and  cicadellids.  Tht 
egg  was  placed  on  the  last  prey  member  as  in  the  clay- 
nesting  species  of  Mimumesa  except  that  the  cephalic  pole 
was  directed  anteriorly. 

A  nesting  site  of  .U.  nigra  about  30  cm  above  ground 
in  a  decaying  fence  post  was  described  by  Gumey  ( I  '>5  1 ) 
in  Virginia.  Cells  contained  adult  female  leaflioppers  of 
the  genus >t8a//ui.  Tightly  woven  silk  cocoons  were  about 
7  mm  long,  pale  brown,  and  contained  a  dried  dark  mecon- 
ium at  one  end.  Adult  wasps  chewed  an  opening  through 
the  other  end  when  emerging. 

Three  species  of  Chrysididae  are  known  to  parasitize 
Mimumesa  (M6c/ar.  1967):  Clm  u's  sucrincta  I  .,  lledv- 
chridium  ardeiis  Cocqucbcrt,  and  Omaius  auratus  (L.). 
All  three  species  prey  uponiMl  wikohr. 
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Cliecklist  of  Mtmu/'irui 

tttntina  (F.  Morawitz),  1891  (Mimcia),  burop« 
Icarbonaria  Toumier,  1889  (Mimesa),  nec  F.  Smith, 

1865 

belgica  Boiidroit,         {Minn  sij) 

ssp.  iongiila  (Gussakovskij ).  I ^7  i/^tvi):  Japan 
Krme'i7;(mfl/ Yasiimatsu.  1''37  (l\cii) 
beatimontUvan  Lilh).  i'>40  (/'vo/);  Iklgiuin 
bennudenm  (MullochK  l'>33  {Psen):  Bermuda 
amaUemis  (Mailoch),  1933  (Aen);  Canada:  Ontario;  U.S.: 

Alaska,  New  York,  Michigan,  Colorado,  North  Dakota 
t  lvpcaia  (W  Fox ).  1 H98  (/ten); w.  and  nw.  U.S.;  N.W. 

Territory,  Alaska 
eohradoemis  (Cameron),  1908  (Am);  U.S.:  Colorado 
cvlindrka  (W.  Fox),  1898  iPsenV.  L'.S.;  Arizona 
dahtbomi  (Wesmael),  1852  (Mimesa):  Huropc  lo  Mon- 

gnlia 

COrtn>/t>i- Radoszkowski,  IHWl  (Pscii) 
ssp-pacZ/fca  (Tsuneki).  l''5'J  (Atvi).  Japan 
/wscv'w  (Packard).  1807  (Pscii):  V  S.:  Massachusetts 
Mmtitudis  (Cameron),  1908  (Psen);  U.S.:  New  Mexico 
/oftnsort^  (Viereck).  1901  (Mimesa):  U  S.:  New  York  to 
V'iiiutiia 

kashmiremus  (Nurse),  1903  {Psen);  n.  India 
/eucopitf  (Say).  1837  (Aen);  Canada:  Alberta;  e.  U.S. 

donganiP-.wk-Md.  \  mi  (Psen) 
littonlis  i  lionduMl ).  1934  {Mimesa):  huiasia  lo  Japan 
borealis  jjahlbom,  1  842  (Mimesa),  6  only 
Ifiilvitarsis  Gussakovskij,  1937  (Psen) 
'Iceltica  Spooner,  l948(Mmesa) 
hngkomis  (W.  Fox),  1898  (ften);  U.S.,  Cuba,  Centr. 
America 
striata  VitTtck.  1901  (Mimesa) 
floriilaihi  RMlnver.  1910  (/V/r> 
manJibularin  (11.  Smitli).  I''U8  {Mimesa):  U.S.:  Nebraska 
mellipes  (Say).  1 837  (Psen):  cenlr.  and  e.  U.S. 

chatcifrom  Packard,  1867  (Psen) 
mixta  (W.  Fox).  1898(Aen);  N.  America:  Transition 
Zone 

ailicola  Viereck,  1903  (Psen) 
sfmilis  Roliwer.  t910(Pwn) 

woJt'sVj  (Riilnvor).  I'M'^  {Pseii):?wt\o  Rico 
ssp.  rectivulata  (Mallocli).  1933  (Psen):  Trinidad 

(Packard),  1867  (Psen):  N.  America:  Transition  Zone 
']peiiolata{V.  Smith).  1864  (Psen):  Celebes    ^  Psen) 
prupinquu  (KwKiwd).  T'OU  (/'vt«);  U.S.:  .^iuska 
psychra  (Pate),  1944  (Psen):  Canada:  Hudson  Bay 
tborealis  F.  Smith,  18S6  (Mimesa),  nec  Dalilbom, 
1842 

ra^uArRS  (W.  Fox),  1898  (Psen);  U.S.:  New  Jersey,  Penn- 
siMrieana  R.  Bohart,  n.  name  torslbiriett  Gussakovskij; 

S:)v'ri.i,  Ncllicrlaiuls 
sibirica  Gussakovskij,  1937  (Oct.)  (Psen):  nec  Beau- 
mont. 1937  (March) 
ipi'v)//m"(  Richards),  1948  (Mimesa):  British  Isles 
H;»(r)/f>r  (Vander  Linden),  1829  (Psen):  Europe  to  Af- 
ghanistan 

borealis  Dahibom,  1842  (Mimesa),  9  only 


/ttfdSpMMRtr  Rados^owski,  1891  (Psen) 

piaiiditarsis  E.  Saunders,  1904  (Mimesa) 
vanHthi (Tsuneki),  1 959  (Psen):  Japan 

a^.  meridionaiis  (Tsuneki).  1972  (Psen);  Taiwan 
M«eiMer/(Faester),  1951  (ften):  Austria 

Genus  Pscncu  Malioch 

Generic  diagnosis:  Clypeus  bidentate  or  tridentate,  nearly 
always  with  apex  tliickened.  grooved  transversely  and 
with  two  or  three  longitudinal  carinae;  mandible  simple 
or  bidentate  ipu  :iily.  frontal  carina  complete  (rarely 
indislinci  iieai  inivlncellus).  i)ti.i|)ilal  carina  strong  and 
complete  to  hyposiomal  carina  well  before  midvenlral 
line  of  head;  no  genal  process;  pronotal  carina  complete, 
humeral  angles  often  sharp:  omaiilus  cmitituKiiis  with 
acetabular  carina;  scrobal  sulcus  deeply  impressed,  hypo- 
epimeral  area  bulging  and  polished,  punctate  or  carinu- 
late:  female  forelarsus  with  a  rather  weaklv  defined  rake; 
hindfeniur  with  a  disciele  ninei  Jisial  han  patch  or 
sometimes  with  inner  pubescence  in  a  longitudinal  strip; 
plantulae  apparently  absent;  forcwing  recurrent  veins 
usually  both  ending  at  subinarginal  cell  II;  hindwing 
media  diverging  before  cii-a:  propdJeutn  '.isiLilly  reticu- 
late posteriorly,  rarely  granulate;  metasiernum  usually 
truncate  or  weakly  emarginate  posteriorly  and  not  much 
narrowed  anteriorK':  petiole  snioiith  above,  not  earinate 
or  suicale,  laterodorsal  hair  practically  absent  except 
rarely  posteriorly;  male  sterna  without  flmbriae,  Vlll  an 
upturned  pseuJi isi ini;:  female  iiygidial  plate  somewhat 
narrowly  tiiangulai  and  with  a  row  of  bristles  on  each 
side,  or  more  generally  bristly,  apex  of  plate  rarely 
notched. 

Gengraphic  range:  This  genus  is  the  only  one  of  the 

tribe  that  is  predominantly  Net  itiopical  with  eight  spe* 
cics  ranging  fioiii  .'\rgentina  to  Mexico.  The  Nearctic 
launa  includes  four  species.  Four  are  known  from  the 
Pliilippines  and  Malaya. 

Sysiemaiics:  The  hindwing  venaiion  and  continuous 
omaulal-acetabular  carina  relate  this  genus  to  Mimumesa. 
Typical  Aeneo  are  readily  separated  from  all  other 
psenins  by  the  transverse  groove  or  bevel  of  the  clypeal 
apex,  this  gioove  ciosseJ  hy  longitudinal  cannae.  which 
form  two  or  three  teeth  in  front  view  of  the  face.  In  ad- 
dition, there  is  a  peculiar  discrete  patch  of  inner  distal 
hair  on  tfie  hindfemui.  Unfortunately,  neither  of  these 
characters  is  absolute.  Pseneo  leyiensis  has  no  diseretc 
patch  of  femoral  hair,  although  the  inner  surlace  of  the 
hindfemur  is  unusually  hairy  over  its  entire  length.  Pseneo 
irwiniha%  the  hair  patch  but  it  extends  basad  beyond 
the  middle  of  the  femur.  Furthermore,  irwiiii  has  the  cly- 
peus  thinly  edged  and  simply  bilobed.  To  differentiate 
such  deviants  from  Mimumesa  the  petiole  can  be  used. 
InPseneii  il  issniooIhU  rminded  dorsally  rather  than 
cannaie  or  sulcate,  polished,  and  without  conspicuous 
hair.  In  Mimumeaa  it  is  earinate  or  longitudinally  sulcate 
dorsally.  often  roughened,  and  with  con^icuous  rows 
of  hair. 

The  Nearctic  species  were  treated  by  Malioch  (1933) 
and  considerably  revised  by  Krombein  (19S0c). 
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Biology:  Only  scattered  notes  have  been  published  on 


ihe  female  suticosts  u  groundnestirij!  Iiahii.  Tliis  wa^i  par- 
tially confirmed  by  Krombein  (195Uc),  who  recorded  ihe 
burrow  of  P.  pimetatus  Carolina  In  the  soil  of  a  fIower|>ot. 
Each  cell  contained  four  or  five  Jeafflioppers  of  Hamalo- 
dbctt  triquetn  (F.)  and  Graf^tocephala  coccinea  (Foers- 
ter).  Prey  of  other  species  were  Grtphocephala  species 
for  P  wnpliciconm  and  "leaflioppefs'*  fotP.  KiMU,  ac- 
cording lo  Krombein  ( l^>o3a). 

Chcckhsl  of  Pseneo 

argentim  (Br^thes).  1910  (Mimesa);  Argentina,  new  com- 
bination by  liohart 

at0»ms  (van  Lith), 1959  (ften);  Indonesia:  Java,  Bali. 
Sumatra;  new  combination  by  Bohart 
8q>.  ma^hi¥oensis  (van  Lith),  1959  (ften);  Philippines: 
Mindoro 

ssp.mu/AliDUiicM/irs (van  lith),  1959  iPsen)\  Philippines: 

Ncgrt)S,  Luzon 
&sp.  miiloni  (van  Lith^,  1965  {Pseit);  Malaya 
eurifions  (Tasdienberg),  1875  (Mfmesir);  Brazil,  new  com- 

liir.:;tion  by  Bobart 

clii:-i\'<:ii!i:s  (CanieMin).  1891  {Minicsa),  Mexico:  Guerrero, 
new.  combination  hy  Bohart 

irwini  R.  Bohart  and  Grissell,  1969;  El  Salvador 

fncrgenseni  (hrhthes).  1913  (Psen):  Argentina,  new  combi- 
nation by  Bohart 

koMii  (W.  Fox).  1898  (Psen);  U.S.:  New  York  to  Kansas 
ansviiirru;  Malloch,  1933  (Psen) 

fuhipci  Malloch.  (Pscii) 
leytensis  R.  Bohart  and  Grissell,  1969;  Philippines:  Leyte 
moHtezuma  (Cameron),  1891  (M'/mesa);e.  Mexico  to 

Costa  Rica 

/o«^/rt'(;m'j  Cameron,  1891  {Miim'\a).  new  synonymy 
by  Bohart 

mmtivagus  ( Dalla  Torre)*  1897  (Afonesa);  Mexico: 

Guerrero 

mr^rr/rcd/laCiRieion,  1891  (iMImesff).  nec  Padcaid, 
1867 

;xtf/di«r  (Cameron),  1891  (Mm^sa);  Mexico:  Guerrero, 

new  cumbinalion  by  Bohart 
pmctatus  (W.  Fox),  1898  {Psen);  U.S.:  South  Dakota, 
Nebraslca.  Colorado 

ssp.  ferni^iiwiis  (Viereck),  1901  (fifimem);  VS.:  s. 

Florida 

ssp.  cw'^//>ia  (Rohwer).  1910  {Psen):  c.  and  se.  U.S. 
simplkicor>iis(W.  Fox),  1898  (Pseny.e.  U.S. 
spicatm  (Malloch),  1933  {Psen);  U.S.:  New  Mexico, 

Arizona 

townesHyim  Lith),  19S9  (Atcfi);  Philippines:  Luzon 
tridentatus(ym  Lidi),19S9  (/ton);  Malay  Pftnln.,  new 

combination  by  Bohart 

ssp.  duysomaila  (van  Lith),  1965  (Psen);  Burma 

Genus  Psen  Latreille 

Generic  diagnosis:  Clypeal  apex  emarginatc  to  bidentate, 
edge  rather  thin  or  at  least  not  transversely  grooved; 
mandible  bidentate  apically ;  frontal  carina  complete;  oc- 


cipital carina  joining  hypostomal  carina  before  midventral 

ornaulus  ending  as  It  becinncJi  vential  and  turning  u  little 
posteriorly,  acetabular  carina  sometimes  partially  devel- 
oped but  not  continuous  widi  ornaulus;  scrobal  sulcus 
deeply  impressed,  hypoepimeral  area  bulging,  smooth  or 
weakly  punctate;  female  foretursus  with  a  weak  rake; 
plantalae  f>resent  (always?);  second  recurrent  vein  of  fore- 
winc  commonly  ending  at  submarginal  cell  III;  liindwing 
media  diverging  before  cu-a;  propodeum  usually  coarsely 
reticulate  posteriorly,  sometimes  multicarinatc;  dorso- 
median  area  of  petiole  usually  smooth,  rarely  with  coarfu; 
punctures,  without  carinae  but  rarely  with  a  posterior 
longitudinal  groove,  no  coii^>icuouslaterodorsal  hair 
but  abundant  Strong  hair  lateroventrally ;  male  sternum 
IV  nearly  always  with  apical  friinbriae.  Ill  usually  fim- 
briate also,  VIII  an  upturned  pseudosting;  female  pygi- 
dial  plate  subtrianguUr,  narrow  or  broad,  sparsely  or 
densely  bustled. 

Geographic  range:  Over  half  of  the  78  species  of  Psen 
are  Oriental.  The  genus  is  not  found  in  South  America 
or  Australia.  Representatives  occur  on  many  large  islands 
such  as  the  Ryukyus,  Taiwan,  Philippines,  Moluccas, 
Malay  Archipelago,  New  Ireland,  New  Hebrides,  Sri 
Lanka,  Madagascar,  and  Cuba. 

Systcinatics:  The  hindwing  venation  and  backward- 
curving  ornaulus,  whicli  is  not  connected  to  the  acetabu- 
lar carina,  ally  Psen  with  Dehtomimesa  and  Nesomimesa. 
The  smooth  dorsal  surface  if  tiu-  petiole  fat  least  no  dor- 
somedian  carina)  and  ilte  coitsincuous  lateroventral  hair 
of  the  petiole  dtotinguish  Psen.  Tlic  males  of  all  but  one 
known  species,  exaratiis,  have  apical  fimbriae  on  sternum 
IV  or  111  and  IV.  Chielly  for  this  reason  van  Lith  (1968) 
established  the  subgenus  AincfqiseR  to  include  acentus 
and  its  subspecies. 

Psen  is  the  second  largest  genus  in  the  tribe  and  there 

is  considerable  variation,  as  might  be  expected.  This  has 
been  well  illustrated  by  van  Lith  (1959).  For  instance, 
the  posterior  surface  of  the  propodeum  may  be  striate 
or  more  often  coarsely  reticulate:  ibc  female  py,.^idia! 
plate  is  ordinarily  microrcliculatc  and  with  ivmi  rows  uf 
bristles  hut  it  may  occasionally  be  smooth  or  have  num- 
erous hustles:  an  acetabular  carina  may  be  well  devel- 
oped, bliort  or  absent,  the  petiole  is  often  very  long  and 
slender  in  Oriental  forms;  males  of  several  Palearctic 
species,  such  uater,  exaraim  and  aurifrons  have  Ihe 
basitarsus  of  the  mldlegs  spinose  or  otheivnse  modified; 
and  most  species  are  all  black  but  many  have  the  petiole 
or  additkmal  parts  of  the  gaster  red.  An  unusual  ntnnber 
of  subspecies  have  been  described  in  Psen.  Many  of 

llicsc  an:  simply  varieties  hut  sonic  liave  small  structural 

distinctions  and  should  probably  be  classed  as  species. 

The  Oriental  and  eastern  Asiatic  species  have  been 
treated  by  van  Lith  ( 1959.  1965.  1V68);  the  Palearctic 
ones  by  Beaumont  ( 1937,  1964b)  and  Gussakovskij 
(1937);  and  the  Nearctic  ones  by  Malloch  ( l'>33). 

Biology:  information  on  habits  has  been  published 
on  alKHit  14  ^ecies.  These  make  burrows  in  stumps  or 
dead  trees  (Barth,  1907b;  IwaU,  1938b;  Tsuneki  (1959a), 
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in  hard  sand  (Sicknuuin,  1893),  and  in  earthern  (or  day) 
banks  (Tsuneki.  19S9a.  van  Uth,  1959).  Pour  of  the 

sf)C<:ks.  uffiiiis.  aurifrons.  hctrenii,  aixl  cxaratus,  provision 
with  Cicadellidae  (Tsuneki,  19593;  van  Lilh,  1949).  Six 
species,  ater,  eortaeeus,  euiHI^osiu,  erythopoda.  rtc^ 
ardsi.  and  vechti,  provision  with  Ccrcopidae  (Iwata, 
iy38b;van  Lith,  195y,Malloch,  1933;  Tsuneki,  1959a). 
One  species,  enutrgimtus,  provisions  with  Membracidae 
( B:irrh .  1  ^OTh )  uini  one,  tmargmatM,  with  Fulgoridae 
(van  Lith,  1^5^). 

Evidence  on  burrow  construction  is  limited.  In  rotten 
wood  the  nests  may  be  multicellular  with  the  burrows 
branched.  Tsuneki  (1959a)  has  recorded  observations  on 
sucli  iiesU  of'richardsi  from  Ilonslui,  Japan.  Several  to  10 
wasps  initabitcd  each  decaying  stump.  "Tlie  nest  belonged 
to  a  multicellular  type  with  branched  tunnels  and  end 
cells  "  Each  cell  contnineJ  four  tn  six  cercopids,  Foscarttt 
amimUis  (Liiilci  ).  I  suneki  also  reported  a  nest  of  auri- 
frons  in  a  clay  bank.  1  he  burrow  was  vertical  lo  the  cliff 
face  and  ended  in  a  smple  cell  containing  two  rice  plant 
leatlioppers,  Neplioiettux  apicalis  Motschulsky. 

Checklist  of  Awn 

affinis  Gubsakovskij.         ,  Russia,  Japan,  Korea 

ssp.  graiutmi  van  Ulh,  1965;  centr.  China 
aiishanus  Tsuneki,  1967;  Taiwan 

amhi>inensis  V3T\  Lith,  1965:  hidonesia  Moluccas.  .Ambon 

angulifmiis  v.\n  Lith,  1965;  Philippines:  Mindanao 

assamensis  van  Lith.  1965,  e  India 

ater  (OUvicr),  1 7'):  {Oabro);  Europe,  sw.  USSR,  Mon- 
golia. Korea,  Japan 
aier  Fabricius,  1 794  (S/^) 
unicolor  Fabricius  of  Panzer,  1804  (Pehpoeus) 
eompnssieoma  Fabricius,  1804  (Pelofxmts) 

aerratiamm  Jurine.  1807 

a/rafus  J  urine,  1807 
aum>Aiimr«  Rohwer,  1921;  Philippines:  Luzon 

ssp.nif'>pt'tii>Iant<!  vi\n  l  ith.  H)'^9; Philippines:  Negros 

aiaifrons  Isuneki,  IM.-i'':  Japan 

twwn/a/«Gussakuvskii.  I ^.M,  nec  Cameron,  1890 
caoeinnus  Tsuneki,  1973,  uiuieoessaiy  new  name  for 
aurifivns  Tsuneki 

hiik:  r<  R  ili'.ver.  1^2,^  Philippines:  1  ii/on 

barilu  Viurcck,  1907;  U.S.:  Connecticut,  Pennsylvania, 
Maryland,  Wisconsin 
myersianm  Rohwer,  1909  (AfAfteac) 

hetremi\M\  Liih.  1959;  Java 

Imhopi  van  l.ith.  1968;  Solomons 

hiuiii  Tsuneki.  I')71;  Taiwan 

hriiuitangfiisis  vdn  l  ith,  1965,  Malaya 

bryani  Perkins  and  Cheesnian.  1*'2X;  .Samoa 

carbonmus(?.  Smith),  1865  iMimesa);  Indonesia:  Moluc- 
cas (Morotai) 

iiu'csmame  Krombeiii.  1^)4');  New  Hebrides 

dara/uf  Cameron,  1890;  India 

congolus  Leclercq,  1961;  Zaire 

cnriaccits  van  Lith,  1959;  Philippines:  Mindoro,  Negros, 
Mindanao,  Bohol 


curvipiiosus  van  Liih,  1959;  Java 
dzimm  Tsuneki,  1959;  Japan 
eliuthethac  \  m  l.ith.  I *)5') ;  J:iva,  Sumatra;  Vietnam 
ssp.  auricomus  van  Uth,  1965;  Malaya,  South  China 

Sea  islands 
ssp.  madraaicnsfs  van  Lith.  1968:  s.  India 
emargiiiaius  van  Lith,  1959;  Java,  Borneo 
erraticus  P.  ftnlth,  1860;CelebN 
erythopoda  Rohwer.  1910;  U.S.:  New  YorktoRC. 

erythropoda  Malloch,  1933.  emend. 
maypygus  van  Lith,  1  '>65;  n.  India 
exaratus  (Eversmann),  1849  {Miinesa);  Eurasia 
superbus  Tournier,  1889  (Mimesa) 
picicorim  F.  Morawit/.  ]H^)2  {Mimesa) 
s&p.  samoro  Yasutnatsu,  1942;  Ryukyus:  Amami 
ssp.  fnrermedhts  Tsuneki,  1966;  Rytdcyus:  Okinavra 
ssp. /a/uwfMS  Tsuneki,  1966:  Taiwan 
ssp.  iiidicus  van  Lith,  1968;  India 
/iarjnen>&  (Cameron),  1899  iCaenopsen);e.  India 

nit^rincn-is  rameron,  1902 
liukiiSijiiKs  Isuneki.  1959:  Japan 

ssp.  scminitidus  van  Lith,  1965:  China:  Taiwan 
to/j/i  Gussakovskij.  \9.\4.  nec  W.  Fox,  1898 
heimichivan  Lith.  1968;  Celebes 
A/rat/i/me/ Tsuneki.  1966:  Kyukyus:  Amami 
koremus  Tsuneki,  1959;  Korea 
kmmbelnlvm  uih,  1965;  s.  India 
kulintjeuMS  van  Lith,  1965;  s  China.  Japan 
liejtincki  van  Uth,  1959;  w.  .Malaya,  Sumatra,  Taiwan 

ssp.  mmor  van  Lith,  l96S;c.  .Malaya 

ssp.  nigripeniiis  Tsuneki.  U>7 1 ;  Taiwan 
lubicorius  van  Lith.  1973.  Nepal 
madecassiis  Arnold.  1945;  Madagascar 
marforiae  van  Lith,  1968;  Philippines:  Luzon 
metahnshTumet.  1912;  Sri  Lanka 
nirli})U)\<>i<ui  Rohwer.  1921; Philippines:  Negros.  Liucon, 

Mindanao 

montUxila  (Packard),  1867  [Mbmstt);  e.  U.S. 

ncpak'inis  van  Lith,  1968;  n.  India 
iiigriveiitris  y/an  Lith,  1965;  Philippines;  Lu/un 
mfji/uy  van  Lith,  1959;  Indonesia,  s.  India 

ssp.  takasago  Tsuneki,  1967;  Taiwan 

ssp.  himalayensis  van  Lith,  1973;  Nepal 
novaliii       r  van  Liili,  i 965; Melanesia:  New  Ireland 
oknonis  Isuneki,  1973;  Japan 
opaaavm  Lith,  1959;  Philippines:  Luzon 

ssp. frvfs/rr/ Tsuneki.  I')66:  Ryukyus:  Amami 
orientalh  Cameron,  1890;  ii.  India 

retiailatm  Cameron.  1902 
fHttelUilm  .Arnold,  1924;  S.  Africa 
paulus  van  Lith,  1968;  New  Guinea 

ssp.  bmturiensh  van  Lith.  1968;  West  New  Guinea: 
Japcn 

ssp.  itv^r;//v  van  Litii.  1968;  Solomons 
fOkms-nn  Lilh,  1*^65:  Malaya 
politiyentris  Rohwer,  192 1 ;  Philippines:  Luzon 

ssp.  beHusvzn  Liih.  1965;  Philippines:  Mindanao 

•isp.  pa/iuiii;ciisi>.  van  Lilh.  i96S;Malaya 
rejractus  Nurse,  1902;  India 
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meriJianus  van  Litli,  l^faS 
regdis  van  Lith,  1968;  Solomom 
Wr/wrc/s/ Tsuneki,  1959;  Japan 
rubicundus  yM\  Lilh,  1959;  w.  Java 

ssp.  lawuensis  vnn  Lith,  I9S9;c.  Java 
ntficnis  van  Lith,  1965;  New  Guinea 
rujivcfilris  C  uiik-ioii,  1890,  s.  India 
ntfoanmilaim  C  ameron.  I907;n.  India 
mtteri  van  Lith.  1968;  Taiwan 
sedlaceki  ym  Lith.  1968;  New  Guinea 
Aimzui  Tsuneki,  1966;  Taiwan 
^ukuzanus  Tsixneki,  1972;  Taiwan 

longicomis  Tsuneki,  1967,  nec  W.  Fox,  1898 
Bbatia/a  Arnold.  1924;  Rhudesia 
andai^  van  Lith,  1968;  n.  India 
sthobtus^toMnm),  1892(Mm«sff);  Mexico;  Guerrero, 

new  cumbinatiun  by  Buhart 
lonoi  Tsuneki,  1967;  Taiwan 
tm^ema^n  Uth,  1 959;  Java 

(o.xopeusi  van  1  ith,  1959;  Celebes 
triangutatus  Vdn  Lith,  1959;  Java.  Suniaita 
unifatctodatus  Malloch,  1933;  U.S.:  New  Mexico 
usstiriensix  v:ii}  Lith,  |959;se.  U.SSR:  Ussiiri 

urientalis  Gussakovskij,  1932  {Mimusa),  nec  Cameron, 
1890 

np.  aunekii  van  Lith,  1965;  Australasia 
nmdibularis  Tsuneki,  1 9S9 ;  nec  H.  &nitli,  1906 

vaiJosm\M\  Lith,  1968;  Solomons 
ivcA/i  van  Lilh,  1959;  Java 

ssp.  bimmicus  van  Lith;  1965;  Burma 
venetus  Pate.  1946;  Cuba 
yasumatsui  Gussakovskij,  1934;  Japan 
yomasama  van  Uth,  1965,  Burma 

Genus  Nesomimeba  Perkins 

Generic  dkgnosis:  Clypeal  apex  rounded  or  obtusely 

pointed  to  triangled  or  trilobed,  rather  thinly  edged; 

mandible  bidentale  apically;  flagellum  slender,  swollen 
apically;  frontal  carina  incomplete  below;  a  lower  genal 
process  present  in  female,  sometimes  very  strong  (fig. 
40  D),  not  developed  from  oodpital  carina  which  is  com- 
plete to  or  almost  tu  hypustomal  carina  before  midven- 
tral       nt  hoad;  pronutai  carina  complete;  oniaulus  end- 
ing just  as  It  becomes  ventral,  sometimes  turning  slightly 
posteriorly,  no  acetabular  carina;  epistemal  sulcus  disap- 
pearing below  juncture  with  scroh;il  suK  us  whidh  is 
moderately  impressed;  liypne|Hinei;il  luca  bulging  strong- 
ly and  finely  reticulate;  I'etnale  lotetar^us  without  a  rake, 
last  tarsomere  on  each  leg  of  female  with  strong  short 
basolateral  bristles  (see  fig.  39  M);  plantulae  present; 
rorevviiig  rccurieiil  vciii.s  lirr.l,  ciitlin-^  .ii  suhiri.irginal  cell 

11;  hind  wing  media  diverging  before  cu-a;  propodeum 
extensively  smooth,  traversed  by  a  few  carinae;  petiole 

without  carinae  on  dorsal  surface  in  male,  sometimes 
with  a  dull  carina  in  female,  doisulateral  carinae  weak  or 
absent,  an  inconspicuous  row  of  laterodorsal  hair,  lateral 
and  ventral  hair  inconspicuous;  male  sterna  without  fm- 
briae,  VIII  an  upturned  pseudosting;  female  pygidial 
plate  subtriangiilar.  densely  bristled. 


Geographic  roJige:  liic  six  ^cxriL'il  species  ul 
m^nesa  are  sA\  from  the  Hawaiian  Idands,  two  from 
Kauai,  two  from  Oahu,  one  from  Ifawaii,  and  one  from 

Maui,  Laiiai.  and  Molokal. 

Systematics:  Except  for  tlio  original  descriptions  and 
figures  by  Perkins  (1899).  (he  only  paper  of  consequence 
is  (hat  of  Yoshimoio  (1958),  wfiich  presents  a  key,  num- 
erotiaiUastrations,  and  a  discussion  of  t ax onomic  charac- 
ters, some  not  previously  considered.  Yoshimoto  separ- 
ated A/iesomimesii  from  Deinoniintesa  on  the  basis  of  the 
weaker  propodeal  carinae,  more  slender  and  smooth  peti- 
ole, largely  concealed  labrum,  unswoUcn  forefemur,  and 
the  slightly  pointed  or  rounded  clypeal  apex  in  the  male. 
The  species    Neiomimesa  were  differentiated  by  Yoshi- 
moto by  the  shape  of  the  g/siui  process  of  the  feinale 
when  well  developed;  by  the  stnicrure  of  the  ventral  apex 

of  the  petiole;  wing  color;  and  itiicrosculpture  of  the  in- 
tegument. Male  genitalic  differences  were  tlgured. 

Nesombnestt  and  Delnomlmesa  are  easily  distinguished 
in  the  female,  hut  similarity  of  the  males  indicates  the 
close  relation&liip. 

Biology:  Biological  data  have  been  contributed  by  Wil- 
liams ( 1927)  and  Perkins  ( I  .S90).  \'csi>mimeM  are  gener- 
ally found  in  upland  area*  from  1 ,400  to  4.000  feet.  Per- 
kins observed  adults  o(N.  kaiiaiensis  "burrowing  in  the 
hard  ground  in  bare  spots  in  the  forest."  Williams  report- 
ed N.  antenmta  burrowing  in  rich  soil  in  fern-covered 
areas  at  an  elevation  of  1 ,400  feet. 

According  to  Williams,    antenmta  and  A*.  Iiawaiien- 
sis  each  nest  in  small  colonies.  The  burrows  are  several 
inches  deep  and  probably  have  several  cells.  ;V.  aniennata 
burrows  are  marked  by  "little  heaps  of  earth"  often  con- 
cealed by  dead  or  living  fern  fronds.  Prey  for  this  species 
consists  of  various  species  of  plant  hoppers  fCi.xiidae. 
Ratidae)  which  are  partially  paraly^ed  by  the  adult  wasp. 
Of  special  interest  is  the  use  of  the  sugarcane  leafliopper 
{Perkinsiella  saccharicida  Kirk.)  in  provisioning  for  larvae 
oi N.  hawaiiensis.  Bridwell  (1919)  reported  that  he  had 
found  iV.  aniennata  "in  ver)  large  numbers  flying  about 
in  drizzly  rain  over  staghom  ferns  {Gteichenia  dichotoma). 
A  great  majority  were  males,  but  an  occasional  female 
was  found,  and  when  one  of  them  settled  mi  a  leaf  the 
males  would  swarm  about  her . . ."  Bridwell  did  not  ob- 
serve copulation.  One  female  was  carrying  an  adult  leaf- 
hopper.  Olianis  species  (probably  kaonohi  Kirkaldy ). 
Perkhis'  record  of  Tipulidae  used  as  prey  is  questionable, 
since  all  other  recorded  prey  are  Homoptera. 

Oiecklist  of  Netomimeta 

antenmta  (F.  Smith),  1856  (Mimesa);  Hawaiian  Is.:  Oahu 
Itawaiiensis  Perkins,  1899;  Hawaiian  Is.;  Hawaii 
kauitiensb  Perkins,  1899;  HawtUan  Is.:  Kauai 
niriJa  Perkins.  1899;  Hawaiian  b.:  LaiUi.  Molokai,  Maui 
perkinsi  Yoshimoto.  1959;  Hawaiian  Is.:  Oahu 
Ktopteryx  Perieins.  1899;  Hawaiian  Is.:  Kauai 

Genus  Deinomimeca  Perkins 

Generic  dtgpuiab:  Oypeus  greatly  raiaed«  directed  for- 
ward, exposing  all  or  most  of  large  Ubrtun  (flg.  40  CX 
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Mimesa  coquilletti  P^eneo  punctatus 


FIG.  40.  Facial  portraits  of  females  in  the  tribe  Psenini. 
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apex  weakly  bflobed,  rather  tfiiidy  edged;  mandible  bi- 

dentate  apically:  flagelliim  slender  for  basal  five  or  six  ar- 
ticles, then  expanded  (fig.  40  C);  frontal  carina  incom- 
plete below;  occipital  carina  complete  to  hypostomal  car- 
ina before  midventriit  Hue  ofhead:  iiogenal  process  :proni)t;il 
carina  complete;  omauius  turning  posteriorly  and  cnuing 
just  as  it  becomes  ventral,  no  acetabular  carina;  epistenud 
sulcus  disappearing  beluw  juncture  with  scrobal  sulcus 
which  is  moderately  impressed;  hypoepimeral  area  bulg- 
ing strongly,  finely  punLlatc:  female  forctarsus  without  a 
rake,  last  tarsomere  on  each  leg  of  female  with  strong,  short 
basolatera)  bristles  (fig.  39  M);  plantulac  apparently  ab- 
sent; forewing  recurrent  veins  ending  at  subiiuirginal  coll 
II;  hindwing  media  diverging  before  cu-a;  piopodeum 
extensively  granulate  but  also  with  well  developed  carinae; 
petiole  with  a  dorsomedian  longitudinal  carina  whidl  in 
females  may  be  extraordinarily  laised  ciestlike  SO  that 
^tiole  appears  deformed  (fig.  39  G);  an  inconspicuous 
row  of  lateiodorsa!  hair:  male  sterna  wjthoiii  fimbriae, 
VIll  an  upturned  pseudosting;  female  pygidial  plate  sub- 
triangular,  densely  bristled. 

Geographic  nmge:  Each  of  the  five  known  species  is 
confined  to  a  single  island  of  the  Hawaiian  l  i^  up 

Syslf/natit  s:  Dfiiunninic'sa  are  black  wasps  about  8  to 
13  mm  in  length,  the  females  with  the  clypeus  raised  and 
directed  forward  so  as  to  largely  expose  the  labrum  (fig. 

40  C).  Another  unitpie  feature  in  females  is  the  greatly 
raised  dorsal  keel  of  the  petiole  (fig.  39  G),  far  exceeding 
anything  of  this  nature  elsewhere  in  the  entire  family.  As 
vaNesomimesa  the  antennae  are  markedly  swollen  on  the 
distal  four  or  five  articles  (fig.  40  C).  The  peculiar  brist- 
ling of  the  last  tarsomere  in  females  (fig.  39  M).  presuma- 
bly an  aid  in  handling  prey,  occurs  also  in  Nesomimeai 
and  strengthens  the  idea  tfiat  the  two  genera  are  closely 
related.  Deinomimesa  alsc»  has  obvious  affinilies  with 
Psen,  and  tlie  three  genera  have  similar  hindwing  venation 
as  well  as  mesopleun)  structure.  The  five  species  of 

Deinomimesa  have  fiec:i  reviewed  by  Yiishiir.iitii  ( !9.'58), 
who  gave  rcdescnptions,  a  key  to  species,  and  illustra- 
tions. The  species  are  differentiated  by  diape  and  carina- 

tion  of  the  petiole  in  the  male  ;in(l  details  of  tlie  clypeus 
in  the  female.  Male  genitalia  provide  further  points  of 
separation. 

Biology:  The  only  biological  record  is  that  of  Timber- 
lake  (1920),  who  observed  D.  haleakalae  nesting  in  hori- 
zontal burrows  dug  in  bunks  along  a  trail  at  an  elevation 
of  S,000  feet  on  Maui.  Provisions  were  immature  and 
adult  leafhoppers  of  the  genus  A'SesoipAmQ^ne. 

Checklist  of  Deinomimesa 

oQgna/a  Perkins.  18W:  Hawaiian  Iv  Kauai 
femx  Perkins,  lii99;  Hawaiian  is.:  Kauai 
tudeakatae  Perkins.  1899:  Hawaiian  Is.:  Maui 

hawaiieiuis  Perkins,  1899;  Hawaiian  Is.:  Hawaii 
putue  Perkins,  1899;  Hawaiian  Is.:  Hawaii 


Sublribe  FKnutina 

Genus  Pluto  Pate 

Generic  diagnosis:  Clypcal  apex  relatively  simple,  some- 
times nearly  truncate,  edge  rather  thin;  mandible  simple 
.^i  apex;  frontal  carina  complete  but  not  connected  be* 
low  with  a  transverse  caruia;  occipital  carina  generally 
complete  to  midventral  line,  sometimes  nearly  touching 
hypostomal  carina;  no  genal  process;  pronotal  carina  com- 
plete and  sharp;  notauli  faint  to  moderate,  sometimes 
complete;  omauius  ending  as  it  becomes  ventral,  but  its 
terminus  curved  backw  ard  toward  signum(fig.  36);  ace- 
tabidar  carina  short  when  present;  scrobal  sulcus  not 
deeply  impressed;  hypoepimeral  area  bulging  and  rarely 
with  coarse  sculpture;  female  foretarsus  with  a  short 
rake;  plantulae  apparently  absent;  forewing  recurrent 
veins  usually  endhig  at  submaiginal  cells  II  and  III;  hbid- 
wing  media  diverging  after  cu-a;  hindcoxa  with  a  distinc- 
tive duwtiward-puiiuing  bristle,  most  conspicuous  in 
female  (fig.  39  L):  dorsal  surface  of  petiole  smooth,  lat- 
eral hair  often  prominent,  but  laterodorsal  hair  practi- 
cally absent;  male  sterna  without  fimbriae,  VIII  often 
concealed,  somewhat  flattened  dnrsovontrally .  pub- 
escent at  apex,  not  carried  as  a  pseudosting;  female 
pygidial  plate  subtriangular,  relatively  broad,  densely 
bristled. 

Geographic  range:  This  New  World  genus  contains  ? 
species.  About  a  third  of  these  are  Neotropical.  One  pc 

cies  is  found  in  Cuba  and  another  in  Cuba  and  Puerto 
Rico.  The  Nearctic  range  essentially  covers  the  southern 
half  of  the  United  Stales  from  California  to  Maryland. 

Sysfcmarics:  Hie  distal  divergence  of  tfie  hindwing 
media  (fig.  41  B)  indicates  a  relationship  to  I'seimlus. 
Other  characteristics  in  common  are  the  complete  frontal 
carina;  bulging  hypoepimeral  area,  rather  well  developed 
notauli,  and  generally  smooth  dorsal  surface  of  the  peti- 
ole. On  ihc  other  hand  there  are  many  differences  that 
argue  against  an  especially  close  relationship.  These  are 
the  backward  curving  omauius  of  Pturo.  more  postero- 
ventral  placement  nf  the  occipital  carina,  foretarsal  rake 
in  the  female,  distinctive  hindcuxal  bristle,  less  stingUke 
male  sternum  VIII,  and  better  developed  female  pygidial 
plate  The  most  diagnostic  and  uniqtie  feature  of  Pluto, 
particularly  in  tlie  female,  hut  pre.senl  also  in  the  male,  is 
the  downwardly  directed  bristle  of  the  hindco.xa. 

The  most  recent  comprehensive  work  on  Pluto  (as 
Psenia)  was  published  by  Malloch  (1933).  The  Neotropi- 
cal species,  many  of  which  are  here  assigned  toJNuto  for 
tlie  first  lime,  are  in  need  of  revision. 

BMogy:  Notes  on  the  habits  of  Phito  albifacies  (Mal- 
loch) were  given  by  livans  (1968).  .About  200  females 
were  nestmg  in  a  sandy  clay  bank  above  the  Red  River  in 
Wilbaiger  Co.,  Texas  during  July.  The  burrows  were  es- 
seiitially  vertical  and  surrounded  with  a  circular  tumulus. 
Eacli  burrow  ternunaled  wi  several  cells.  Prey  were  nymphs 
and  adults  of  a  small  gieen  leafhopper,  QpiAu  sHKtagaba 
Fieber. 


inordinatus  Mippovi 


FIG.  41.  Wings  in  the  subfamily  Femphredoninae. 


SUBFAMILY  PEMFHREDONINAE  171 


Checklist  of  iVtiro 

aerofacies  (Malloch),  1933  (Psenia);  U.S.:  Texas,  Mexico 
albifacies  (Mallo.li ).  1 0.^3  (Psenia):  U.S.:  Iowa 
angulicomis  (Malloch),  1933  (Psenia);  U.S.:  Texas 
anitulipes  (Cameron)  1891  (Pien)',  Mexico,  new  coinlkina- 

lion  by  Bohart 
arenivagfiS  Krombein,  1950;  U.S.:  North  Carolina, 

Georgia 

ai^emifroin  (Crcssoii).  If^ft?  (Jan..  p.  1 52 1  (Z'.vtv;):  Cuba 
atiicurnis  (Malluch),  1933  (Psenia);  Cuba;  Puerto  Rico 
bre}^tk)htm{^o}m9i),  1910  (FKnuto);  U.S.:  Cali- 

foriiia 

claviconm  (Malloch),  1933  iPsenia);  U.S.:  A^^^ona; 
Mexico 

littoralh  (MalloLli).  I'>33  {PsemaV.  VS.  Mar>'lancl 
longivtiiim  (Malloch),  1933  (Psema),  U.S.:  Arizona, 
California 

marginaliis  (Malloch),  1933  (^nia);  U.S.:  South  Caro- 
lina, Louisiana 

mediiu  (F.  Smith),  1856  (fteit);  Brazil,  new  combination 
by  Bohart 

mbnitus  (Malloch).  1933  (Psenia):  U.S.:  Texas 

pallidisti'^nm  f.Vlailucli).  1^33  {Psenia):  U.S.  Arizona 

iHjibasis  (Malloch),  1933  I^Psenia).  U.S.:  Georgia 

sayi  (Rchwet),  \910 (Psenuha);  U.S.:  Austral  zone  e.  of 

("".ilit'i'iTila 

millui  (Vi'.  Fox),  1897  {Psen);  Brazil,  new  combination 
by  Bohart 

suffusm  (W  Fox ).  1898  (ften);  U.S.:  New  Mexico,  Cali- 

fbrniu,  Nevada 
texaiius  (Malloch),  1933  {Psenia).  U.S.:  Texas 
tibiaiis  (Cresson),  1872  {Alimesa);  U.S.:  Texas  to  District 

of  Columbia  and  Virginia 

tiwnsi-ihii  ( Cockerell),  191 1  (Psaadus);  Peru,  new  com- 
bination by  Bohart 

Genus  Psenulus  Kohl 

(k'nvrir  i/ia(:ni>s!s:  Clypea!  apex  nearly  simple  to  quadri- 
deiilale,  edge  ralher  liuii  or  at  least  not  beveled;  mandible 
bidentate  to  tridentate  at  apex  and  often  with  a  more 
basal  inner  tooth;  frontal  carina  complete  to  interanten- 
na)  area  where  it  often  projects  strongly  and  where  It  Is 
connected  in  all  males  and  most  females  to  a  prominent 
transverse  carina;  occipital  carina  ending  in  hypostomal 
carina  before  midventral  line  of  head  (except  one  Javan 
species,  sec  systemalics);  no  genal  process  (except  in 
above  mentioned  Javan  species);  pronulal  carina  promi- 
nent and  complete;  notatili  well  impressed  and  some- 
times complete  to  sciitellmn:  oiiiaulus  curving;  toward 
prothorax  where  it  may  become  faint;  acclabiilar  carina 
sometimes  present  but  not  joining  omaulus.  scrobal 
sulcus  weakly  or  not  at  all  impressed,  hypoepimeral  area 
somewhat  bulginj;.  not  coarsely  sculptured;  female  fore- 
tarsus  wilhoiil  ;i  \scll  ii-nncd  rake;  plantulao  present: 
forewing  recurrent  veins  usually  ending  at  submarginal 
cell  11;  hindwing  media  diverging  after  cu-a  (fig.  41  A); 
dorsomedian  area  of  petiole  generally  smooth,  some- 
times with  a  median  sulcus  or  a  low  longitudinal  swel- 


ling, iaterodorsal  hair  usually  sparse  or  Inconspicuous; 

male  sterna  without  fimbriae,  VIII  an  upturned  fMeudo- 

sting;  female  pygidial  plate  elongate  triariirolar  or  nearly 
linear,  usually  reduced  and  sometiiiici  ahscni. 

Geographic  rangt:  The  1 2 1  listed  species  are  widespread 
but  particularly  numer<ius  (nS  » in  the  Oriental  Region- 
Representation  in  othei  regions  aie  as  follows:  I'aleaictic 
—  26; Ethiopian  -  21.  Nearctic    4,  Neotropical  -  I,  Aus^ 
tralian     3.  Areas  which  seem  to  be  devoid  of  PsenuhiS 
are  notably  South  America.  Melanesia,  and  Polynesia. 
Island  inhabitants,  in  addition  to  those  of  the  Oriental 
Region,  are  found  on  Japan  and  Madagascar. 

Systemalics:  American  authors  have  used  the  name 
Dkhluntus  (oT  Psenulus.  hut  because  of  Opinion  844  (In- 
ternational Commission  on  Zoological  Nomenclature, 
1968),  which  was  passed  in  favor  of  the  petition  of  Bo- 
hart and  Menke  (1965),  Diodonim  is  now  applicable  to 
a  genus  in  the  Pcmphredonini. 

Psemdtts  is  presumably  related  to  Pluto  as  discussed 
under  the  latter  (BlIUS.  The  121  known  species  of  Psenulus 
make  it  tlie  largest  genus  in  tiie  tribe  P&cnini.  Palearctic 
species  have  been  keyed  by  Beaumont  (1937, 1964b), 

Bluthgen  (1949),  and  Schmidt  (1971);  Ethii>pian  ones 
by  Leciercq  (1961a),  and  .Nearctic  ones,  rather  inade- 
quately, by  Malloch  ( 1933).  Krombein  (1950b)  greatly 
improved  Mallocli's  prcscnkilioii  The  Oriental  species 
have  been  fully  ueated  by  van  Liih  (1962,  1972).  Thir- 
teen species  groups  were  separated  morphologically  by 
van  Uth  (1962),  and  this  was  expanded  to  26  some  ten 
years  later  (1972). 

The  variation  within  the  genus  is  extensive  and  the' 
more  notable  points  are  as  follows.  There  is  an  unusual 
amount  of  sexual  dbnoqjhism  as  exemplified  by  the 
different  shape  of  the  lower  frontal  process  in  many  ^)e- 
cies.  llolarctic  species  are  mostly  black  and  generally 
have  a  rather  short,  dorsally  sulcate,  somewhat  quadrate 
petiole.  Many  Oriental  species  arc  extensively  yellow  and 
the  petiole  is  rather  long,  not  dorsally  sulcate,  and  more 
rounded  in  cross  section.  Several  groups  <  t  Oriental  spe- 
cies have  the  interantennal  carina  broadened  and  exca- 
vate. One  Javan  species,  dentatus,  has  the  occipital  carina 
incomplete  below  and  ending  in  a  large  process.  Mandi- 
bles have  two  or  three  teeth  apically.  The  second  sub- 
marginal  cell  of  the  forewing  is  usually  subtriangular  but 
may  he  subquadratc.  and  the  recurrent  veins  end  at  the 
submarginal  cells  in  various  combinations.  The  notauli 
may  be  fairly  sliort  but  often  extend  to  the  scutellum. 
Tlie  prescuiellar  sulcus  may  be  foveolate  ^n  rarely  simple. 
Tlie  propodeum  ntay  be  extensively  smootii  or  coarsely 
reticulate.  Females  of  the  WoVmcuc  fiadpennis-frontaUs 
group  have  specialized  apical  hair  fringes  on  sterna  IV 
and  V.  The  female  pygidial  plate  is  generally  reduced  but 
may  form  only  a  line. 

Btokgy:  Information  on  biology  of  less  than  a  dozen 
species  has  been  published.  All  of  these  nest  in  cavities 

such  as  hollow  stems  of  elderberr\ ,  sumac,  ash,  raspberry, 
bamboo,  or  grass.  Abandoned  beetle  borings  are  utilized 
also.  An  interesting  "aemiaquatic"  nestbig  site  described 
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by  Pagden  fl')33)  for  Pseuiilus  ?f»w^//)/wei(v  was  floating 
grass  stems  of  Sacciokpis  rnyosimiUes  Ridley.  Prey  falls 
in  three  general  categories.  I )  Aphididae  of  many  genera 
arc  stored  by  pallipes  and  its  subspecies  accordinii  to  Free- 
man (1938),  Krombein  (1951.  I963a),  Yasumatsii  and 
WaUnabe  (1964),  and  other  authors.  P.  fuscipennis  also 
stores  aphids  (Janvier,  1962).  2)  Psyllidae  are  stored  by 
alieinis  according  to  Parker  and  Bohart  (1966),  by  anomo- 
imtrae  (Yasuinatsu  and  Watanahe,  I9f54),  and  hy  con- 
ca/or  (Spooner,  1 948  and  Danks,  1971).  3)  Leaflioppers 
and  delphacids  are  used  as  prey  by  three  yellow*marked 
species  of  tiie  Far  i;asi.  F  iwatac  stores  a  delphacid  (Yas- 
umaisu  and  Waianabe,  19(A),  puicfierrinms  uses  cicadel' 
lids  (van  Lith.  1962),  and  sogatofAagta  stores  two  sugar- 
cane pc'i\'^.  S/>i;tir(i  ftirciffra  Horv.  (Deipliui  Ulae)  and  the 
Icaflioppoi  Vc/vV'/c/z/v /^//J««<7a/a  F.  (Pagdon,  1933).  In 
nearly  all  cases  the  prey  consisted  of  both  nymphs  and 
adults.  Additions  to  the  biologies  of  iwatae,  pailipes,  and 
anomoneurae  were  given  by  Tsuneki  (I97(ta). 

Rather  detailed  obse;v;>iiiins  were  made  by  Krombein 

(195Sa.  19S8a,  l961b)onpallipes  ssp.parenosas  in  eastern 
United  States.  This  species  stores  as  many  as  27  paralyzed 

aphids  (Macrosiphum)  in  a  single  cell.  The  celh  :ire  lined  with 
a  subopaque  membranous  coating,  and  the  partitions  are 
made  of  cemented  bits  of  wood  fiber  up  to  2  mm  in  thick* 
ness.  Single  burrows  (abandoned  beetle  borincs)  contain 
up  to  ten  cells.  The  egg  is  laid  on  one  of  the  last-prcwi- 
sioned  aphids.  The  wasp  larva  spins  a  delicate,  subopaque. 
white  cocoon  with  a  dark  and  tougli  cap.  There  are  at 
least  two  generations  a  year  and  probably  three  or  more 
in  some  localities. 

Mating  in  Psenuhts  takes  place  on  the  ground  with 
the  pair  lying  end  to  end  (van  Lith,  1951 ;  Danks,  1971). 

Bcniio(l957)  has  reared  a  single  chysidid  {Trichnsis 
cyanea  Linnaeus)  from  a  collection  of  nests  at  Psciiiiliis 
concolor  and  P.  sclwiicki.  The  latlcr  s(>ccics  is  also  at- 
tacked     the  iclmeuMKinKl  Pcriihotis  Jivinator  (Ros^) 
in  tiiglaitd  accorduii;  to  Danks  (1971 ), 

Checklist  of  Psenuius 

(^axellus  (Rohv/er),  1923  (DAwfonrus);  Philippines:  Min- 

.!;uun> 

albosvutdiatiis  Arnold,  1945;  Madagascar 

affeituf  (Krombein).  l9S0(D/o</onriu);  U.S.:  California 

anomoficurac  (YasnnKtisu),  1 938  (/Vfpponopsen);  Japan 

mmidtlndam  Isuiieki,  1959 
mnatnemis\an  Lith,  1972:  Vietnam 
mmtcwiusvan  Lith.  1972;  New  Guinea 
avemm  Led  c  rcq .  1 96 1 ;  Zaire 
bakcrH\<^A\\'.i:\  i  I  *21  (D&Mfoit/us); Philippines:  Luzon, 
Mindanao,  Saniar 

ssp.  ftoAofens/f  van  Lith,  1962;Ph0ip|dnes:  Bohol 

ssp.  canlatyeims  van  Lith.  1962;  Philippines:  Negros 
haliazarac  \\xn  Liili,  l'>62:  Phlli|)pines;  Luzon 

ssp.  hiteiis  van  Litli,  1''62;  Philippine*:  Sibuyan 
bengaiensis  van  Lith,  1972;  India 
benoiri  Leclercq,  1961;  Zaire 
berlundi  Beaumont,  1937;  France 

liaemorrhoidalis  Berlaiid,  1925  (Psen),  nec  A.  Costa. 
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bicinctus  Turner,  1912;  India:  Assam 

btdenttttus  (Cameron).  1910  (Am);  Ethiopia,  Zaire 

ntbrocauJatus  Turner,  1912 
hirganjemis  van  Lith,  1973;  Nepal 
bisicatm  van  Lith.  1972;  Pakistan 
bfevitaris  Merisuo.  1937;  n.  Europe:  Finland 
capemii  Brauns,  1899;  2iaire,  Rhodesia,  Ethiopia 

pauxillus  Arnold,  1947 

iaevior  Arnold,  1951 

ssp.  bttbmmlatus  Cameron,  1910;  Nigeria,  Zaire 

ssp.  basHewskvi  Lecleici].  Zaire 
cari/i(^om  (Cameron),  l9lJ2{Psen),nw.  India 
ssp.  aeut^btus  Turner,  1912;  Australia,  New  Guinea, 

E,  Indies:  Piiilippincs:  Mindanao 
exlremus  van  Lith.  1966 
ssp.  AMOftif  Cussakovskij,  1934:  Japan 
»p.  nAwai  van  Lith,  1962;  Java;  Taiwan;  Philippines: 

Luzon 

ssp.  nmlayanus  van  Lith,  1969;  Malaya,  Borneo,  Suma- 
tra, Vietnam 

ssp.  bismarkensis  van  Uth,  1970;  New  Britain,  Lavongai 

CBVifroin  Win  Lilli.  1"62:  Philippines:  Samar 
ceylonicus  van  Lith,  1972;i>ri  Lanka 
dwrlis  van  Lith,  1972;  Solomons 
chillcf'tii  vM  Lith,  1973;  Nepal 
compucius  van  Lith,  1962;  Sumatra 
concolor  (Dahlbom),  1843  (Psen);  n.  and  e.  Europe, 
England 

//t/^rmeJ/us  Schenck,  \SS7  (Psen) 

ambigtius  Schenck.  IS57  iPaen) 
continentis  van  Lith,  1962:  Malaya 
corporal!  van  Lith,  1962:  Sumatra 

cnbri'iiif'nmis  (F  Sni:t!i ).  1858  {Sfellmus):  Borneo 
ssp.  sumairaiuis  ( Kitseina),  1880  (Psen),  Sumatra,  Java 

ri'/'z-ilacittvan  Liih.  1973; Cyprus 

Jcntatus  van  Lith,  1962;  Java 

dilcctus  (Saussure).  1892  (Psen);  Madagascar 

<//Vmi/5van  Lith,  1 9(i2:  Singapore 

ealae  Leclercq,  1961;  Zaire 

degam  van  Lith,  1962;  Java 

emtinisiV.  Sniilli).  1S61  (Atv/).  Celclics 
ssp.  6ast7a/iemu  (Roll wcr),  1921  (£)i<AyL'/<au};  Philip- 
pines: Basilan;  Borneo,  Sinppore 
ssp.  hittiiaiwmh  van  I  ith.  I "62; Philippines:  Mindanao 

t'rusus  Leclercq.  l96l;Zaiic 

esiu  liiis  (Roincer),  1923  (DinJonltisy.  Borneo.  Philippines 
JiliconUs  (Roliwer),  1923  (^loJon/us);  Philippines;  Basi- 
lan 

Junju'siculti  Strand.  I9|  5;  Taiwan 
frontalis  (^N.  Fox),  1898  (Psen),w.  \JJ&. 

occktentalb  Maltoch,  1933  (Dhdoatus),  nec  W.  Fox 
1892 

Hesperus  Pate,  1944  (DicJontus) 
fiUgkita  Arnold,  1945;  Madagascar 
fillvicomh  (Schenck)  1 857  (Pxeii):  Germany 
fuscipennis  i  Dahlbom).  1843  iPseii):  i^urope  tosw.  USSR 

rr/iiimieri  Dahlbom,  IS45  (Psen) 

du/ouri  Dahlbom,  1845  (Psen) 


^■..py lighted  material 
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IrUgntus  **DaIiIboni»  Bricchke,  1862  (ften) 

procerus  A.  Costa,  1871  (Pscn) 

ssp  icipoiiicus  Tsuneki.  1^59;  Japan,  Korea 
fi4s<  i!h-s  Tsiiiiekl.  195*^;  Japan 
garanthae  Leclercq,  1961 ;  Zmw 
ghesquierei  Leclercq.  1961;  Zaire 
godavarietiiis  van  Lith,  1973;  Nepal 
hankycUui  van  Lith,  1962;  Pliilippines:  Palawan 
hoozamavm  Lith,  1972;  Taiwan 
intent  it  talis  Cameron,  1906;  New  Guinea;  Australia: 

Queensland 
bitescens  Turner,  1907  {Fsen) 

S«p./Mrr);;f/m.v  (Rohwer).  1921  (ZJ/oJortn/x);  Philip- 
pines; Luzuii,  Uiliran,  Ncgrus,  Tarawakan 

»p.  davanus  (Rohwer),  1923  {Dtodontus)',  Philippines: 
Mindanao,  Mindoro 

sap. pseudolineatus  van  Lith,  1962:  Plulippincs:  Pala- 
wan, Balabac 

s^.  balieitsis  van  Lith,  1962;  Indonesia:  Bali 

ssp.  sofomonensfr  van  Uth,  1972;  Solomons 
jalapcnsis  R.  Bohart  and  Grissell.  1969; Mexico 
kohli  Arnold,  1923;  Rhodesia 
beviffittts  (Schencic),  1857  (Rwr);  Europe 

(lisfincna  Chevrier.  1S70  (Psen) 
laevis  Giissakovskij.  1928:  sw  USSR;  Tadzhik  S.S.R. 
lampnisMu  Lilh,  1972:  Celebes 
htbricus  ( Pere/ ),  1 902  iPscii).  Japan 
ita  fuosus  Arnold,  1929;  Rhodesia 
Imingae  Leclercq.  1 9()  1 :  Zaire 
A^fep/ricnu  (Rohwer),  1921  (DicM/un/us);  Philippines: 

Luzon.  Negros 

ssp.  i  iilapanenua  van  Lith,  1962; Philippines:  Mindoro 
maai  van  Lith,  1967;  Borneo 
macrodmtatus  van  Uth,  1962;  Sumatra 
macuAlftlt  van  Lith.  1962;  Malaya 

ssp.favanensis  van  Lith.  1962:  Java 
maadlpes  Tsunekl,  19S9;  Japan 
mmffitiivm  Lith,  1969:  Malaya 

JMBIirus  (Rohwer),  1921  (Diodontus):  Plnhppines:  Luzon 
mdanoitotus  van  Lith,  1969;  Indonesia:  Sumbawa 
meridiomlis  Beaumont;  1937;  Europe:  s.  France 
^montanm  fCameron),  1907  {Psen);  n.  India,  nec  A,  Costa, 

1  868 

mu//i^it7us  (Rohwer),  1921  (I>/<A^o/Uuf);  Philippines: 
Luzon 

iiasicimis  van  Lith.  1972:  Celebes 
neptmus  van  Lath,  1972;  Celebes 
nktnaivsn  Uth,  1972;  Sri  Lanka 
tdgertae  Ledercq.  1961 :  Sierra  Leone.  Nigeria 
flftl1t»//>ifftf/«s  (Cameron).  1907  (;Ut'//Hi«3 1.  Sii  Lanka, 
Malaya,  Borneo 

ssp.  4^  (Rohwer),  1921  (Z>j0donn<5);  Philippines: 
Luzon 

ssp. //ii>'/<v'r«y<;  van  Lith,  1962:  Philippiiii-.s:  Sihuyan 
ssp.  dubius  van  Lith,  1962;  Philippines:  Mindanao 
sq>.  sti//>Atim(s  van  Uth,  1962;  Sumatra 

nigromafiilatus  fCameron),  1907  (Mstf/nitf);  Borneo 

mkkoemii  Tsuneki,  1959;  Japan 

nipponensis  Yasumatsu.  1942;  Korea 


iHtonadwtius  van  Uth,  1970;  Philippines:  Balabac, 

Palawan 

Ortnm  van  l  ith,  1973;  Nepal 

<miatm  (Ritsema),  1876  {Pscn),  Japan 
ssp.  kankauensis  Strand,  1915;  Taiwan 
ssp.  tritisvm  Lith.  1962;  Philippines:  Palawan 
ssp.  pempuchiensis  Tsuneki,  1971;  Taiwan 

pagdeni  van  Uth,  1962;  Malaya 

p<aildico^vta  Utlu  1972;  Borneo 

pallipcs  (Panzer),  1798  {Sp^iex);  Europe,  n.  Africa,  Syria, 
Siberia 

atnttta  Pabrichn,  1804  (Tiypoxykm) 

inorjanus  A.  Costa.  1868  (Psen) 
iuiemurrhoidalis  A.  Costa,  1871  (Psen) 
mAtttfiaToumier,  1889  (/ten) 

nigria^rui-^  Tonrnier.  1889(ftm) 
rubicola  llaitiig,  1931 

pmcticeps  Gussakovskij .  I  ')33,  nec  Cameron,  1906 
gussakovska  van  Uth,  1973,  new  name  fot  punetiequ 

Gussakovskij 

ssp.  chevricri  (Tourniet ),  1  ■S89  {Pscn)\  Switzerland 
ssp.  pygmaeus  (Tournier),  1889  {Psen).  Switzerland 
ssp.  parenosas  (Pate),  1944  {Dtodontus);  \JJS. 
^s^1.  yaniatonis  Tsuneki.  1959;  Japan 

pan  Beaumont,  1967;  Turkey 

poTfUentatus  van  Uth,  1972;  Taiwan 

pauUsae  Leclercq,  196 1; Zaire 

penangensis  (Rohwer),  1923  {Diodontus);  Malaya 

pendleburyl  van  Uth,  1962;  Borneo 

peteneni  \-dn  Lith.  1970:  Philippines  Tawi  Tawi 

/^ippinemts  (Rohwer),  1921  {DioJaiiiitsy.  Philippines: 
Luzon 

asp.  dapiianensis  (Rohwer),  1923  (piodontus)i  Philip* 

pines:  Mindanao 
psciulajax  van  Lith,  1962;  Java 
ssp.  holtmanni  van  Uth,  1972;  Philippines:  Culion, 

Busuanp 

pidcherrinnis  (Bingham).  1896  (Psen).  Burma,  Vietnam 
ssp.  projeclus  van  Uth,  1962;  Indonesia:  Java,  Kraka- 

tau.  Kanpan  Is. 
ssp.  ehnrnetis  van  Lith,  1969:  India 

puiicticeps  (Cameron),  1907  (At/f):  Oriental  Region 
antennatus  Rohwci.  1923  {Diodontus) 

quadridentatus  van  Uth,  1962;  Malaya 
ssp.  formosanus  Tsuneki,  1966;  Taiwan 

retirnlosus  Arnold.  1945;  Madagascar 

mfobalteaiusiCameton),  1904  (ften);e.  India 

mgoms  van  Uth,  1962;  Philippines:  Mindanao 

aaltitans  Arnold,  1958:  Rhodesia 

sandakaemis  (Rohwer),  1923  {Diodontus);  iiorneo,  Su- 
matra 

schcncki  (Toumier),  1889  (Aen);  n.  and  centr.  Europe, 
Lngland 
abnpleje  Toumier,  1 889  (Psen ) 
JmngnftisToumier,  1889  (Psen) 
scurartn  (Rohwer),  1921  (DiMonfuf):  Philippines;  Luzon, 
Samar,  Negros 

ssp.  sibuyanensis  van  Lith,  1962;  Philippmes:  Sibuyan 
sq>.  mlndmaoensb  (Rohwer),  1923  ifHodonna)',  Philip- 
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pines:  Mindanao 
ssp.  /)or//mJS/s  ( Roliwer),  1923  {DuxJontm),  Borneo 
scutellatus  Turner,  1912;  Australia:  Queensland 
segrex  van  Lith.  1972;  Celebes 
separatiis  VM)  Lilh.  1962;  Java 
sinclairi  Lai.  1939;  India 
s/'/j^fi/Zam  van  Lith,  1962;  Philippines:  Luzon 
sogatophagiis  Pagden,  1933;  Malaya 
sttickenhergi  Arnold,  1962;  e.  Africa 
suifuemis  van  Lith,  1972;  China 
uiliietisis  van  Lilh,  1 970;  Philippines:  Tawi  Tawi 
taihorimts  Strand.  19 1 5;  Taiwan 
W/wAa/ Tsuneki,  1959;  Japan 
trevinis  Leclercq,  1 961;  Zaire 
irimacutatus  van  Lith,  1962;  Malaya 
irixukus  (W.  Fox).  1 898  {Paen):  e.  and  centr.  U.S. 
conisanigreiis  Rohwer,  \920  {Diodontus) 
sulivftis  Malloch,  1933  (DioiJonnis) 
tiiherailifrons  (Rohwer),  1921  (DioJonttis);  Philippines: 
Luzon 


FIG.  42.  Pemphredon  confertim  W.  Fox.  female. 


ssp.  decuraius  van  Lith,  1962;  Philippines;  Sibuyan 
tumeri  Arnold,  1927;  S.  Africa 
varitisvan  Lith,  1962; . Malaya 
xanthognathm  Rohwer,  1910;  Philippines:  Luzon 

ssp.  centralis  van  Lilh,  1969;  Philippines:  sc.  Luzon 
to  Mindanao.  Palawan 
xaiuhonotiis  van  Lith.  1969;  Taiwan 
yosliimotoi  van  Lith,  1969;  North  Borneo 

s&p.  pontilis  van  Lilh.  1970;  Philippines:  Tawi  Tawi 

Tribe  Pemphredonini 

A  member  of  this  tribe  is  difficult  lo  characterize  in 
simple  terms  since  there  is  so  much  diversity  in  size  and 
structure  among  the  three  subtribcs.  The  basic  difference 
from  Psenini  is  the  presence  of  no  more  than  two  submar- 
ginal  cells.  This  seems  to  make  a  natural  division.  The 
low  placement  of  the  antennal  sockets  is  generally  a 
useful  distinguishing  character,  but  their  location  is  vari- 
able in  the  pemphredonin  !g,enu%  Ammaplaiiops.  Within 
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certain  genera  of  this  tribe  some  species  are  petiolate  and 

oiliers  are  nonpetiolate.  so  the  presence  or  absence  of  a 

petiole  cannot  even  lie  used  as  a  ticticric  chaiaLter, 

The  epistcrnal  sulcus  is  well  dcveiopeil  in  some  mem- 
bers of  the  tribe  and  weakly  soornotatall  in  others.  In 
tlie  subtribc  PcrnphrodDniiia  its  presence  or  i!cvc!np-nont 
is  sometnnes  questionable.  In  i'finplstcdon  and  Dtodoniui 
it  is  difficult  to  decide  whether  the  carina  forming  the  an- 
terior margin  of  a  vertical  broad  pitted  groove  is  the  om- 
aulus  or  simply  the  rather  sharp  margin  of  the  cpisternal 
sulcus.  The  problem  is  further  compounded  by  the  fact 
that  the  pitted  groove  is  brolcen  by  cross  carinules  dorsad 
so  that  it  does  not  clearly  arise  from  the  subalar  fossa. 
We  are  assuming  in  most  cases  (  see  Duhlitntm)  that  this 
pitted  groove  is  the  episternal  sulcus  because  the  lower 
end  continues  to  the  anteroventral  margin  of  the  meso- 
pleuron.  Fuitbermoie.  a  cnmpatison  with  the  related 
f^n\x%  Pasialoecm  strengthens  this  hypothesis,  because  in 
the  latter  genus  the  corresponding  groove  is  connected 
to  the  subalar  fussa.  Based  on  the  material  we  have  seen, 
the  presence  of  an  omaulus  in  these  lluce  genera  cannot 
be  verified  except  for  Passaloecus  gracilis  and  related  spe- 
cies. The  allied  genus /".'/('/'.'/vfiw  lias  the  onuuilus  well 
developed.  In  the  subiribe  Stieminu  there  is  an  omaulus 
but  no  definitive  episternal  sulcus  (except  for  a  remnant 
below  the  omaulus).  whereas  in  Ammoplanina  the  re- 
verse is  true. 

The  Pemphredoiiini  is  more  specialiijed  than  the  I'Sen- 
ini  as  evidenced  by  the  reduced  venation,  trend  towards 
an  enlarged  stigma,  frequent  touching  of  the  pronotal 
lobe  and  tegula.  closed  nundibukir  sockets  of  most  i;en- 
era,  and  development  of  a  lateral  carina  on  tcrgum  1  in 
some  genera.  Ttmberiakena  and  its  relatives  exhibit  some 

of  the  most  reduced  venation  in  the  Spliecidae.  Our 
ideas  of  the  generic  relationships  arc  expressed  in  tig.  37. 
The  tribe  contains  about  half  of  the  species  in  the  sub- 
family. 

There  is  a  dearth  of  comprehensive  treatments  of  the 
tribe.  Most  useful  are  those  of  Pate  ( 19.i"c)  ;iiKi  I.eclercq 
(1959).  Also  of  special  value  are  papers  by  W.  Fox  (1892c) 
and  Beaumont  (1964b). 

Key  to  subtribes  of  Pem|)liredoiiini 

1.  Forewing  with  three  disi.oiii.ii  cl-IIs,  sli.i;ina 

small  to  nioiierate,  in  any  case  smaller 

than  marginal  cell  Pemphredoniha,  p.  1 76 

Forewing  with  one  or  two  discoidal  cells; 
stigma  large,  often  approicliing  or  mi^ 
passing  marginal  cell  in  size   2 

2.  Omaulus  present  or  mesopleuron  with  a 

sulous  whivh  ilesconiis  trnm  beneath 
posterior  apex  of  pronotal  lobe  ...  Stigfflina,  p.  18S 
Omaulus  absent  but  episternal  sulcus 
present  and  descending  from  subalar 
fossa  as  usual   Ammnplanina,  p.  l'^4 

For  convenience  of  the  user  all  of  the  genera  in  tiic 
tribe  are  combined  in  a  single  key  with  an  indication  of 
the  subtribal  afHUations. 


Key  to  genera  of  Pemphredonini 

1.  Forew'irif;  with  two  ri.'i.-mr!.-nt  veins  and  three 
discoidal  cells;  sli^ima  small  or  moilerale  in 


size  (tig.  41  t:}  (subtribe  Pempluedonina)   2 

Forewing  with  one  recurrent  vein  and  two 
discoidal  cells,  rarely  one;  stigma  large 
(figs.  41  F,47  AX   5 


2.  Episternal  sulcus  well  developed,  extending 

from  subalar  fossa  to  hypersternauius  and 
beyond;  hypeisternaulus  horizontal;  labrum 
wiiii  apex  entire,  usually  roundly  produced 
(fig.  44  B.D);  mandible  with  two  or  three 

teeth;  female  without  pv  gidial  plate;  iiindtihia 
without  a  series  of  spines  along  posterior  margin  3 
Episternal  sulcus  incomplete,  not  evident 
between  subalar  fossa  and  liypenitcmaulus; 
hyperstemaiUus  rising  obliquely  posterad 
(fig.  4.^  I)),  labrum  emarginate  or  entire, 
mandible  with  two  to  six  teeth;  female  with 
pygidial  plate;  hindtibia  often  with  a  series 
of  spines  along  posterior  margin   4 

3.  Inner  orbits  nearly  parallel  or  at  least 

not  converging  strongly  below,  interocular 
distance  at  midocellus  not  more  than  one- 
third  greater  than  least  interocular  distance 
(fig.  44  B);gena  without  long,  erect  setae 
ventrally;  omaulus  rarely  present;  nddflagellar 
articles  longer  than  broad  (llolarctic  and 

Oriental  Regions)       Passaloecus  Shuckard,  p.  182 

Inner  orbits  converging  strongly  below , 
interocular  distance  at  inidocellus  more 
than  one-third  greater  than  least  interocu- 
lar distance  (fig.  44  D);  gena  with  scattered 
long,  erect  setae,  ventrally;  omaulus  present; 

mii!n.i:-'L-!!ar  articles  iTroader  than  long 

( widesprcid  )   /'olv/nis iw.  Saussurc,  p.  184 

4.  Abdomen  in  dorsal  view  with  petiole 

longer  than  wide:  labrum  with  apex 
entire  (sometimes  weakly  notched) 
(Hoiarctic  Region) ...  Femphredon  LatreiUe,  p.  179 
Abdomen  in  dorsal  view  with  petiole 
wider  than  long;  labrum  emarginate 
(fig.  43  G)  (widespread  except  Neo- 
tropical and  Australian 

Regions  Diodontus  Curtis,  p.  1 76 

5.  Forewing  with  elongate  marginal  cell 

which  is  larger  than  stigma  and  closed 
apically  (fig.  4  1  H);  pronotal  collar  with 
complete  transverse  carina;  omaulus  present 
or  mesopleuron  with  a  sulcus  behind  a 
shdilike  edge  descending  below  posterior 

apex  of  pronotal  lobe  (subtribe  Stigmina)   6 

Forewing  with  short  marginal  cell,  at 
most  subequal  in  area  to  stigma,  often 
open  (fig.  4?  O);  pronotal  collar  without 
a  complete  transverse  carina;  omaulus  ab- 
sent, epistcrnal  sulcus  descending  from  sub- 


alar fossa  (Subtribe  Ammoplanina)   12 

6.  Caster  in  dorsal  view  with  petiole 

much  longer  than  wide   7 

Caster  in  dorsal  view  with  petiole  indis- 
tinct or  no  longer  than  wide   9 

7.  Acetabular  carina  absent;  omaulus  con- 


tinued ventrally  by  a  sulcus  which  ends 
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near  uiterovential  maigui  of  pleunMi  or 

in  a  large,  anterior,  circular  depression;  each 

eye  margined  with  a  rather  broatl.  pitted 
groove  and  earina.  a  median  longitudmai 
ridge  present  on  lower  frons  (Old  World  ex- 
cept Australia)  CarinosUgmut  Tsuneld,  p.  189 

Acetabular  carina  present  and  continuous 
with  omaulus;  margins  of  eyes  simple 
or  narrowly  sukate,  lower  frons  without 
a  ridgelike  process    ..„...„.  8 

8.  Frons  below  simple,  without  median 

spinelike  process;  subomaulus  present 
(fi(.  45);  female  mandible  with  tliree 
teeth;  male  elyi>eus  densely  coverfid  with 
appressed  sllvet\  puheseence ;  dofsal  face 
of  ilindtibia  without  a  row  of  spines  (wide- 
spread except  Australia)  Stigmus  Panxer, p.  188 

From  below  with  a  median  hookliJce  pro- 
jection (fig.  44  C):  subomaulus  absent;  fe- 
male mandible  witli  five  teeth  (fij?.  44  C); 
male  elypeus  without  silver\  pubescence; 
dorsal  faee  of  hindtibia  with  a  row  of  weak 
spines  (Australia)  Paracrabro  Turner,  p.  186 

9.  With  no  mure  than  one  submaisinal  cell; 

occipital  carina  not  evident  10 

With  two  closed  submarglnal  cells.......  11 

10.  With  one  large,  closed  submarginal  oell 

(fig.  47  B)  (.S.  America) 

 Microsttgmm  Dacke,  p.  191 

With  submarginal  area  of  forewing  com* 
pletely  open  (fig.  47  A):  radius  and 

media  of  hindwing  reduced  to  basal 
stubs  ( eastern  II  S..  South  Africa) 

 Yysma  Pate,  p.  193 

11.  Occipital  carina  absent;  hindwing  media 

not  dherging  before  cu-a,  not  sepanted 
from  Cu  (fig.  41  F) 

(widespread )  Spilamena  Shuckard' ,  p.  192 

Ov^  ipi'  il  l  arina  well  developed  .  hindwini^ 
nieili.i  .li\er;.;mi;  helore  cii-a  las  in  tig.  41  D); 
frons  I'etv^een  scapal  groove'-  often  with  a 
laminate  carina  (Australia  to  l  ast 
Indies)  Arpaciophilus  F.  Smith,  p.  186 

12.  Foiewing  marginal  cell  complete  but 

not  reaching  anterior  margin  (fig.  47  C,H), 


two  closed  submarginal  cells  ,   13 

botewmg  inaiginal  cell  incomplete  or 
complete  and  reaching  anterior  margin 

(fig.  47  E,G)  14 

13.  Second  submarglnal  cell  of  forewing 
pctioUte  in  front  (fig.  47  H) 


(Mediterranean  tna)..Protostlgmut  Turner,  p.  194 

Second  submarginal  cell  of  forewing 
sessile  in  front  (fig.  47  C")  (sw. 
ILSSR)  Anoiniopieryx  CussakOVSkU,  p.  196 

14.  Stigma  broadly  lenticular,  tapering  to 

a  point  distaOy  (fig.  47  E);  maigmal 

cell  of  forewing  complete   15 

Stigma  subglobose  (fig.  49  A)  16 

15.  Submarginal  cell  in  line  distail  with  mar- 

ginal and  first  disctiidal  cells  (fig.  47  F), 
no  backward  projecting  spur  on  sub- 
m.irginal  cell  (w.  (I  S.  and  sw. 

'  lite  t  osil  genus  Lisponema  Evans  also  keys  out  here. 


USSR) — .........  Atnmoplanops  Gussakovsk^,  p.  197 

Submarginal  cell  angled  out  of  line  with 

marginal  and  first  discoidal  cells  (fig. 

47  V  ).  and  with  a  spur  which  projects 

obli(|ueIy  backward  (w.  U.S., 

w.  Canada)  Pulverro  Pate,  p.  196 

16.  Hindwing  without  closed  cells  except  for 

costal  cell;  forewing  with  one  or  two 
complete  or  more  often  incomplete  sub- 
marginal  cells  (fig.  49  A-C ) 

(w.  U.S.)   Timberiakena  Pale,  p.  200 

Hindwing  with  two  closed  celis  in  addition 
to  costal  cell;  forewing  with  one  submar- 
glnal cell  which  is  complete  17 

17.  Foiewing  niarL'ni;il  cell  complete  ifit;,  1 D' 

(Holarclic,  \  liwovi.i-M.Aiitinupijnui,  (.irauil.  p.  197 
l-'orewing  marginal  cell  incomplete.  Ri 
not  extending  beyond  stigma  (fig.  47  G)  18 

18.  Hindtibia  relatively  stral^t  in  profile. 

clypeus  emarginate  at  apex;  terminal 
male  sterna  modined:  female  pygidial 
plate  present  (U..S.) 

..  AmmaplaneUus  siihi.. Paramniopianiis  Pate,  p.  198 
Hindtibia  bowed  in  profile;  dypcus  nearly 
truncate  apicaily;  terminal  male  sterna 
simple;  feimJe  pygidial  plate  absent  (Holarctic, 
Ethiopian).i4inmop/aiie/A»  GussakovskU«.i.,  p.  19S 

Subtribe  Femphredoirini 

The  four  ikMicia  of  the  subtribe  ail  have  two  submarginal 
cells,  three  Uiscuidal  cells,  two  recutrcnt  veins,  and  a  rela- 
tively small  stigma  (fig.  41  D,E).  The  hindering  media  di- 
vert'es  before  cti-a.  The  bypersternaulus  is  nearly  always 
well  developed,  and  (lie  hypocpiiiieral  area  is  pooily  to 
moderately  well  defined.  The  mandible  sockets  are  closed 
and  plantulae  are  present  in  the  few  species  of  each  genus 
that  wc  have  checked.  Pemphrednu  contains  some  of  the 

lar.i'csl  w.isps  in  ih  .-  .u'-r.onny .  ^miie  ^)lecies  .it  (.Linn u:  .i 

modest  12  mm  in  length.  Perhaps  the  smallest  ui  the  sub- 
tribe  are  those  of  Polemistus  which  may  be  as  short  as  3 

mm.  Passal'>ectis  is  notable  for  its  distinctive  mandibles 
(fig.  44  B).  Likewise.  Pnh'itiisiux  has  the  inner  orbits  con- 
verging rather  strongly  below  (fig.  44  D).  contrar>'  to  the 
rule  in  the  subfamily.  DuiJontiis  has  (lie  labrum  distinctly 
notched  and  Pemphredun  has  a  rather  long  petiole. 

Prey  are  almost  exclusively  aphids.  Both  ground-nest- 
ing and  twig-nesting  forms  are  found  in  tlie  subtribe  al- 
though IMtx/onrus  seems  to  nest  only  In  the  ground. 

Genus  Dioduntus  Curti.s 

Generic  diagnosis:  Mandible  bideinate  at  most,  labtuin 
emarginate  apicaily;  face  without  a  marked  scapal  basin, 
eyes  not  much,  if  any,  closer  below  than  above  (ftg. 
43  G):  occipital  carina  forming  a  complete  circle  or 
evanescent  neai  vMal  fossa;  pronot.im  tiansverseh  can- 
iiatc  or  often  rounded;  omaulus  suinethncs  present  and 
then  continuous  with  postspiracular  carina  (absent  be- 
tween latter  and  pleural  margin ).  epistcnial  sulcus  pre- 
sent, represented  as  a  broad,  pitted  groove  separated 
from  subalar  fossa  by  cross  ridges;  hypersternaulus  pre- 
sent, extending  obliquely  upward  posterad  (fig.  43  0); 
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taiwanensis 
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M 


Paracrabro 
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Psen  Ammoplanops  Ammoplanops 

ater  timber  lakei  moenkopi 

PIG.  43.  Stnictural  detaib  in  the  subfunily  Pemphredoninae;  A-D,  mesopleuron,  UtenI;  E,H.L.  mesopleuron,  venbra]; 
F,  forebasitanus,  female;  G,  face  view,  female;  l-K,  pygidium,  female;  M,N,  apex  of  male  sternum  VIII. 
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teinale  toretarsus  with  a  rake  composed  of  short  setae 
(fig.  43  F);  hindtibia  with  scries  of  spines  along  posterioi 
face;  submarginal  cells  each  receiving  a  recurrent  vein 
(fig.  41  D);  gaster  sessile  or  subsessile:  female  pygidial 
plate  well  defined. 

Geographic  range:  Diodonlus  is  known  from  all  major 
continents  except  Australia  and  South  America.  Seventy- 
six  species  arc  recognized.  Insular  representatives  in- 
clude iwu  species  un  the  Canary  Islands  and  one  on  Cor- 
sica. The  Fdearctic  fauna  has  about  half  of  the  species. 
Seven  poorly  known  forms  occur  in  India,  sume  of  which 
have  Paleurclic  iifluiities.  The  litluopian  Region  has 
only  three     \  u  s  ail  from  the  southern  part.  In  the  Ne- 
arctic  Region  27  species  have  been  described. 

Systematks:  Diodontus  is  most  similar  to  Pemphredon 
in  that  females  liave  a  well  defined  pygidial  plate,  and  a 
tarsal  rake  is  usually  present.  In  addition  to  the  Iwy  char- 
acters (couplet  4)  Dlodorthts  and  Pemphredon  differ  as 

foOows:  female  Pcinpltralon  have  .i  ti;iT,i\ved.  spiii>n- 
liice  pygidial  plate,  while  that  of  Dtoduitliis  is  broadly 
triangular;  devefopment  of  the  vertex  is  much  more  pro- 
nounced in  Pemphredon;  the  hindtihia  of  Diotltmtm  is 
usually  spinose:  the  mandibles  v(  PcinphreJoii  usually 
have  three  to  six  teeth,  while  Duidnnius  has  two. 

The  identification  of  the  pleural  sulci  and  carinae  is 
particularly  difficult  in  Diodontus.  For  example,  Diodon- 
tus  ater.  vallicolac.  and  nigritus  iccm  lohave  acariniform 
omaulus  as  well  as  a  broad,  foveate  episternal  sulcus, 
the  two  being  contiguous.  Perhaps  the  rather  sharp  an- 
teriiir  cdi'O  of  the  lallcr  is  niisccHistriied  as  an  omaulus.  In 
these  species  the  "omaulus  '  is  continuous  with  the  post- 
spiracular  carina,  but  there  is  still  a  weakly  formed  om- 
aula!  ridge  oriiiinatin;.:  under  the  pronotal  lobe,  which 
joins  liic  hnvcr  end  n|  the  postspiracular  carina  and  is 
continued  ventiad  as  the  "omaulus".  In  A  leguminifera, 
on  the  other  hand,  the  umaulua  is  indistinct  and  only 
the  episternal  sulcus  seems  defined. 

Tsuneki  (1972a)  |->ropi>.scd  .i  new  subeenns  and  species. 
D.  (Neodiodontus)  kohli,  for  a  male  from  Mongolia  in 
which  there  is  only  a  single  submarginal  cell.  The  validity 
of  this  submenus  sliould  be  .  unfirmed  by  additional  mat- 
erial attesting  to  the  wing  condition. 

Keys  have  been  given  by  Kohl  (1901 )  for  the  Palearc- 
tic  Region;  Tsuneki  f  1972a)  for  central  Asia;  L.eclercq 
(1959)  for  Africa;  Beaumont  (1964b)  for  Switzerland: 
Fox  (18920  111.1  Mickel  (1916b)  for  North  America:  and 
Krombein  (1939)  fur  New  York  State.  The  American  spe- 
cies are  much  in  need  of  revisionary  work,  since  the  keys 
of  Fox  and  Mickel  are  knit-of-Jatc  and  incomplete 

Througit  a  mi.\up  in  generotypes  the  species  o\' Diodon- 
tus have  generally  been  placed  in  Xyhcdia  Rohwer  by 
American  workers.  The  International  CointTiission  has  re- 
cently ruled  in  tavoi  of  Diodoiiiint  with  Irisiis  Vaiider 
Linden  as  the  type.  For  details  i>f  the  Diodunim-Xylo- 
celia  controversy  see  Bohart  and  Menke  (1965)  and  Op- 
inion X44  of  the  International  Commi-ssion  on  Zoologi- 
cal Nomenchilure  (1968). 

Biology:  Powell  (1963)  studied  P,  occidenlalis  (W. 
Fox)  in  detail  and  reviewed  the  North  American  literature. 


Krombein  (1958a,  1963a)  studied  D.  virginianus  Rohwer. 
Evans  (1970)  presented  information  on  A  argciuinae 
and  ater.  Biology  of  Old  World  q>ecies  was  supplied  by 
Janvier  (1962).  Ferton  (1908),  Arnold  (1923b),  and 
Grandi  (1961). 

In  contrast  to  related  pemphrudonine  genera,  which 
employ  twigs  or  beetle  borinp,  Dlodonlus  nests  in  soil. 
Nests  occur  in  flat  eroinnl  or  vertical  banks,  and  both 
sand  and  clay  soils  arc  utili/.cd.  krombein  (1958a)  re- 
ported vi^imgnus  as  nesting  in  clumps  of  soil  between 
rObts  of  uprooted  tree  stumps  in  New  York.  Burrow  con- 
struction 1$  variable.  One  nest  of  virginianus  consisted  of 
a  straight  vertical  shaft  32  mm  in  depth  (Krombein. 
1958a).  Powell  (1963)  reported  that  most  nests  entered 
the  soil  at  an  angje,  and  almost  all  included  a  more  or  less 
vertical  part  in  their  !{iwer  section.  Janvier  (1962)  showed 
die  nest  of  the  European  iristis  Vander  Linden  and  minu- 
tm  Pabricius  as  consisting  of  five  branches  arishig  from 
a  main  burrow.  With  one  exception  aphid  prey  have  been 
reported.  D.  virginianus  in  New  York  captured  the  leaf- 
hopper  Typlilocyha  sp.  In  Maryland  the  same  species  was 
observed  storing  nymphs  of  the  woolly  alder  aphid.  Pro- 
eeiphUus  tesselatus  (Filch)  (Krombein,  1958a).  D.  occi- 
denlalis  in  California  provisioned  w  ith  four  different 
aphids.  According  to  Powell  (1963)  a  prey-selection  se- 
quence developed  as  follows:  Myzus  (probably  persicae) 
was  first  taken,  probably  since  it  occurred  nearest  the  nest 
site.  A  few  days  later  temales  had  expanded  their  area  of 
of  searching  to  include  outlying  zones  where  cream  cups 
(^t}'Siermm)  were  common,  and  Aplii':  became  tlie  (bnn- 
inant  prey.  Later,  as  ilie/lp/»5  supply  dmiinished,.'Ur)'- 
tliosii'iinn  u.is  taker,  from  peripheral  areas.  A  single  imr 
xtaXVLK  Rhopalosiphum  sp.  was  recovered  from  one  of 
the  cells.  The  prey  are  transported  in  the  wasp's  mandi- 
bles (usually  venter  up)  to  a  previously  prepaied  cell, 
and  the  nest  entrance  is  left  open  while  the  wasp  is  uway 
on  a  provisioning  flight.  Upon  returning  to  the  nest  with 
pre\'  the  wasp  closes  the  burrow  with  a  louse  phii:  ol 
soil  iVom  witliin.  Powell  ( 1963)  staled  that  completed 
cells  of  on  htciiialis  contained  23-30  aphids.  Completed 
cells  of  ft^/ziia/ius  contained  five  woolly  alder  aphids.  and 
the  wasp  egg  was  attached  to  the  second  sternum  along 
the  midline  and  extended  forward  between  the  coxae 
to  the  hindmargin  of  the  anterior  coxae  (Krombein, 
1958a). 

Hymenoplerous  parasites  are  connnonly  associated 
with  nssiin^  Diodontus.  Powell  (1963)  listed  the  fol- 
lowing parasites  of  D.  occtdentalis:  Omalus  cressoni 
( Aaron )  ( ("h ry si Jidac  I.  M< irsvuui  as.h'iifaJii  W.  Fox,  and 
SmicromutiUa  pomelli  Mickel  (Mutillidae).  In  addition, 
the  anthomyiid  Leucophora  innupta  Huckett  and  the 
beetly  Lepidamhrax  inauratus  (Coq.)  were  taken  ai  the 
occidenfalis  nest  site,  but  their  relationships  with  the 
wasp  arc  not  clearly  understood.  Krombein  (1963a)  re- 
corded Omabts  intermedius  (Aaron)  as  a  parasite  of 
virginianus,  and  (1958a)the  mutillid  Fphuta  scnipea 
(Say)  was  taken  at  the  nest  site.  Leucoplfra  sonata 
(Meigen)  was  associated  with  virginianus.  but  as  with 
ocaden^s,  the  relationships  are  not  dear.  Grandi 
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site  of  th«  European  D.  ntimitm. 

Checklist  of  Diodontus 

adamsi  Titus,  1909;  U.S.:  Midligan 

afcr  Moricc.  191 1 :  Algeria 

amcricanus  Packard,  1867;  U.S.:  Maine,  Wisconsin 
antenmtus  (Micke]),  1916  {Xyloc^)\  U^.: 

Nebraska 

argemime  Roliwer,  1909,  U.S.:  Colorado,  Wyoming 
amoldi  Leclercq.  1959;  Rliodesia,  Lesolho 
asiaticus  Tsuneki.  1972;  Mongolia 
ater  (Mickel).  1916  (Xylocelid);  U.S.:  Nebraska,  Kansas 
atraiulus  Tasclieiiberg,  ]87S;S.  Africa 

mWus  Arnold,  1923 
badiaiensfs  (Kohwr),  1917  (Xylonlta);  U.S.:  New 
Mexico 

bidentatui  Rohwer,  1911;  Canada:  New  Brunswick,  U.S.: 

New  York,  Michigan 
AnicA>'fcm<;  Kohl.  1  K^'S; Tunisia 

wsp.oaskola  Tsuneki,  1972;  Mongolia 
biwBid>rts  Beaumont,  1967;  Turkey 
hnmneicmis  Viereck,  1906:  U.S.:  Kansas 
changaicnsi^  I  suiieki,  1972:  Mutigolia 
dams  Pulawski,  1964;  Egypt 
codlwivib' RoJlwer.  1909;  U.S.:  Colorado 
£oflSaf£t  Tsuneki.  1972;  Mongolia 
crassicornis  Gribodo.  1894;  Algeria 
crassicamus  Viereck,  1904;  U.S.:  Oregon 
tfeitr/codfo  Tsuneki,  1972;  Mongolia 
dziuroo  Tsuneki.  1972;  Mongolia 
flavUarsis  W.  Fox,  1892;  U.S.;  Colorado 
/fercAerf  Turner.  1917;  India 
flortssanunsis  Rohwer.  1909;  U.S.:  Colorado 
/>awcfefflom/(Kronibein),  1939  {Xyhjcelia);  no.  U.S. 
fmtemus  Rohwer,  1909;  U.S.:  Colorado 
freyi  Bischoff,  1937,  Canary  Is. 
friesei  Kohl,  1901 ;  Israel,  Tunisia,  Algeria,  Spain 
gcgeii  Tsuneki,  l'^)72;  Mongolia 
geniculatus  Cameron,  1S98;  n.  India 
glUHtei  W.  Pox,  1892:  U.S.:  Idalio.  Colorado,  Nebraska 
hanJlirsvhii  Kolii.  IH8S;  Austria  to  Mongolia 
hyalipetum  Kohl,  1892;sw.  USSR 
Mdidaus  Spooner,  1938;  Britidi  It.»  Switzerland 

kaszahi  Tsuneki,  1972;  Mongolia 
/to/j/(  Tsuneki,  1972;  Mongolia 
kuroo  Tsuneki,  1972;  Mongolij 
k'guminifena  CockereU  and  W.  Fox,  1897;  UJS.:  New 
Mexico 

tongKomis  Bejumonl,  1960;  Libya 
h^ma  Shuckard,  1837;  Paiearctic  Region 
mortnif  (Mickel).  1916  {Xylocdta);  U.S.:  Colorado, 

Nebraska 
major  Kohl,  1901 ;  Austria 

ssp.gobiensis  Tsuneki,  1972;  Mongolia 
mediiis  Dahlbom,  1845;  Germany.  Scandinavia,  USSR 
trislis  Dahlbom,  1842.  nec  V;iiidcr  Lmdeu.  1829 
dahlbomi  A.  Morawit/,  1  Nfi4 
metathomckus  (Mickel),  1916  (Xyloceiia);  U.S.: 


m6iurus(Fabridus),  1793  (Ob^);  Paiearctic  Region 

parviiliis  Radoszkowski,  1877  (Passaloecus) 
mongohcus  Tsuneki.  l')72;  Mongolia 
tnontkola  Tsuneki,  l'>72;  .Mongolia 
mootoewsrj  Tsuneki,  1972;  Mongolia 

SSp.  cervinicornis  Tsuneki,  1972;  Mongolia 
morioei  Kdhl  l901;Hgypt 

ncnmcxicaniis  Rohuei,  l')0').  U.S.:  New  Mexico 
nii^htusW.  l-ox.  1892;  U.S.:  Colorado 
obo  Tsuneki,  1972;  Mongoha 
occidentalis  W,  Fox,  1892;  U.S.:  California,  Arizona, 
Nebraska 

oraniensis  (Lepelctier).  1845  (Pen^^mdm);  Algeria 
pt/nkm  Ed.  Andr6, 1888. 

ssp.  gracilipes  E.  Saunders,  1904;  Canary  Is.  (Tenerife) 
puw/Rfps  Gussakovskij,  1935;  sw.  USSR:  U/hek  S.S.R. 
tpunicus  Gribodo,  1894;  Algeria,  Tunisia,  nec  Ed.  Andr^, 
1888 

pvgniai'iis  Tsuneki.  1972;  Mongolia 
reticidalus  Cianeion,  1905;  w.  India 
rufieomis  F.  Morawitz,  1890;  Austria 
ntgoms  W  Fox,  1892;  U.S.:  Colorado,  Montana,  Nebras- 
ka. IlHnoib 
naticm  Nurse,  1903;  India 
UKgeri  Leclercq,  1959;  S.  Africa 
aehmiedeknechti  Kohl,  1 898;  Algeria 
selectus  Nurse,  1903;  India 

suMxensis  (Mickel),  1916  (Xylocelia);  U.S.:  Nebra&ka 
^fn/ro//lr  Gussakovdcij,  1933;  Iran 
spinifenis  (Mickel),  1^)16  iXylocfliaY.  U.S.:  Nebraska 
striatus  (Mickel),  1916  (Xylocelia),  U.S.:  Nebraska 
striohtus  Cameron,  1 897 ;  India 
temporalh  Kohl.  1901 ;  Israel 
tmuis  Nurse,  1903;  India 
tienuidzin  Tsuneki,  1972;  Mongolia 
trtotls  (Vander  Lbiden),  1829  (fen^hmton);  Paiearctic 
Region 

dahlbomi  Thomson,  1 S70.  nec  A.  MorawitZ,  1864 
vaUkoUae  Rohwer,  1909;  U.S.:  Colorado 

uUkis  Rohwer,  1909,  new  synonymy  by  R.  Bohart 

vdsjnj8m»(Rohwer),l917(JO'/(X^«/Ai);  U.S.:  New  York, 
Virginia 

Genus  Pemphredon  Latreille 

Generic  diagnosis:  Mandible  with  three  to  six  stout  teetll 
or  rarely  with  only  two;  labruin  rounded  apically  (fig. 
44  A);  face  without  a  marked  scapal  basin;  eyes  broadly 
separated,  inner  orbits  often  nearly  parallel  but  some- 
times converging  a  tittle  below,  especially  in  males;  head 
usually  proli>ii^;eti  behind  eyes  (fie.  42):  occipital  carina 
joining  hypostotnal  carina  before  nndventral  line  ol  head 
or  evanescent  toward  ventral  terminus;  pronotuni  trans- 
versely rounded,  occasionally  somewhat  ridged;  omaulus 
absent;  episternal  sulcus  a  broad,  foveate  groove  which 
does  not  clearly  arise  from  subalar  fossa,  sometimes 
weakly  defined  or  absent  above  hyperstemauius,  latter 
extending  obliquely  upward  posterad  (fig.  42);  female 
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foretarsus  occasionally  with  a  short  rake;  hindtibia  with 
or  without  a  series  of  spines  along  posterior  face;  submar- 

giniil  cells  each  receiving  u  recurrent  vein  nr  I  receiving 
both,  gaster  with  a  lung  petiole,  lunger  tlian  iiindcoxa 
(fig.  42);  female  pygidlal  plate  generally  narrow  and  some- 
what spoonlike  (fig.  43  J),  rarely  reduced  to  a  carina. 

Geographic  range:  PemplireJon  is  almost  exclusively 
a  Holarctic  genus.  Of  the  S3  listed  species  9  are  Nearctic 
(in  addition  to  thf  >  Hoi:ir. 'ic  forim.  lethifer,  inornatus, 
and  momanus),  )0  aic  Haiearciic;  and  1  is  presumably 
Oriental  (Taiwan).  Insular  representatives  include  sev- 
eral species  Trom  Saklialin  (USSR),  three  from  the 
Kuriles  (USSR),  one  from  Taiwan  and  two  from  Japan. 

Systematics.The  similarities  and  differences  between 
fienythndon  and  Diodontus  were  discussed  under  the 
latter.  This  is  the  second  largest  genus  in  the  Pemphre- 
donina.  Tlie  American  forms  have  received  liille  attention 
and  are  poorly  known.  The  studies  of  Rohwer  (1917) 
and  W.  Fox  (1892c)  are  badly  outdated.  A.  Wagner 
(19.11 ),  Reauinonl  (I<)64b).  McrisiK.  and  Valkeila  (I'^l), 

and  Valkeila  and  Leclercq  (1972)  have  studied  the  Euro- 
pean qsedes.  and  Tnmeki  (1951)  revised  the  species  of 

Japan  and  adjacenf  regions. 

The  mesupleural  details  are  somewhat  inore  clear 
than  in  Diodontus.  We  have  seen  no  omaulus  in  the  spe- 
cies studied,  but  there  is  a  foveaie  sulcus  that  seems  to 
be  interprctable  as  the  epislemal  sulcus  even  though  it 
docs  not  clearly  arise  t'nim  the  suhalar  fossa  (niorin, 
lugens,  for  example).  In  species  such  ngriniielli  there 
may  be  only  a  vague  suggestion  of  an  epistemal  sulcus 
above  the  hypersternaulus. 

There  appear  to  be  three  principal  species  groups 
(sometimes  considered  subgenera)  based  on  facial  struc- 
ture and  wing  venation.  In  the  lugnhris.  gn>",ip  (-  Pern- 
pliredon  s.s.)  the  outer  vein  of  Mil'mar>^:iiKil  cell  II  meets 
the  marginal  cell  well  beyond  its  miiidlc.  the  second  re- 
current ends  well  onto  submarginal  ceil  11  which  is  gen- 
erally longer  than  high,  and  the  interantennal  area  is 
simple  I  he  ituirin  grmip  (=  Ci'rati>plit>ru<.)  differs  hy  hav- 
ing tlie  outer  vein  of  subniarginal  cell  II  meeting  the  inar- 
ginal  cell  near  its  middle,  by  having  a  blunt  interantennal 
projection,  and  submarginal  cell  II  iisualh'  higher  than 
long.  The  Ictliijer  group  (=  Cenumus,  =  Dineunti)  has  the 
outer  vein  of  submarginal  cell  II  meeting  the  marginal 
cell  near  its  middle,  the  second  recurrent  ending  before 
or  slightly  on  submarginal  cell  II,  no  interantennal  tu- 
heicle,  and  Mihii!.ii;j,)iial  cell  II  usually  as  long  or  longer 
tlian  higli.  In  tiie  checklist  the  apparent  species  group 
designation  is  indicated  by  a  final  symbol  in  paientheses: 
luxiibria  group  (P),  morio  group  (Cer),  and  leth(fer  group 
(C). 

Considerable  new  synonymy  has  been  suggested,  but 
it  is  likely  that  much  more  will  be  discovered  in  the 
future. 

Bioloffi':  Tsuneki  (l'>52a)  studied  the  habits  of  the 
Japanese  species  oiPemphredon  and  gave  a  general  ac- 
count of  the  biology  of  the  genus.  Janvier  (1960, 1961a) 

studied  in  detail  the  life  histories  nf  several  European 
species.  Additional  studies  of  Old  World  species  are  those 


of:  Grandi  (1961, 1962),  Yasumatsuand  Watanabe(1964X 
Leclercq  (1953).  MOller (1911), and  Dank$(1971).  The 

Nortl'.  American  species  have  been  studied  bv  Krombein 
(196Ua,  1963a,  1964b>,  Rau  (1928b,  1946,  1948),  Rau 
and  Rau  (1918),  Reinhard  (1929a),  and  Parker  and  Bo- 

hart  (1^66) 

PemplireJon  commonly  nest  in  ready-made  tubes  such 
as  beetle  borings,  dried  reeds,  canes,  grass  culms,  and 
Stems  of  several  plants  {Samhncus,  Rnhn'!.  Hibiscus,  Ail- 
antfius,  Artemisia,  and  others).  Nests  are  also  excavated 
in  decayed  wood  of  fallen  trees,  logs,  or  telegraph  poles. 
In  addition,  galls  of  Cyn^s  and  Upara  are  utilized  as 
nesting  sites.  Nests  that  are  not  placed  in  twigs  or  stems 
are  often  many  brarubcil  .-.dc  cvimpletc  (see  Tsuneki. 
19S2a  and  Janvier,  196U,  1961a  for  Ulustrations  of 
nests.)  Partitions  and  plugs  are  made  of  pith  scraped 
from  the  sides  of  the  burrow.  When  old  nests  are  reutilizcd 
the  partitions  often  contain  dried  aphids  from  cells  in 
which  the  wasp  larvae  died.  The  wasps  unially  construct 
iuic  or  more  spare  liimiels  in  their  burrows.  According  to 
Tsuneki  (1952a)  these  short,  blind  lumicls  are  filled  with 
pith  or  sawdust  until  they  are  later  used  as  brood  cham- 
bers. Grandi  (1961 )  stated,  however,  that  the  spare  tun- 
nels are  never  filled  with  pith. 

Pemphrcdim  preys  only  on  aphids.  Prey  records  sug- 
gest the  wasps  are  not  particularly  specific  in  host  selec- 
tion, and  they  probably  take  what  is  most  readily  available. 
The  aphids  nia\'  be  stung  to  paraK  sis  or  pressed  to  death 
between  the  wasp's  mandibles.  Adults  often  puncture  and 
feed  on  aphids  without  transporting  them  to  a  nest.  The 
aphids  arc  carried  in  the  wasp's  matidibles  to  n  cell  that 
has  been  previously  prepared.  During  provisioiiary  lliglUS 
the  nest  entrance  remains  open.  The  wasp  lays  its  egg  af- 
ter the  cell  has  been  completely  provisioned  ( 1 0  to  60  or 
more  aphids).  but  the  ege  is  put  on  an  aphid  near  (he 
bottom  or  mikldle  ot  tlie  cell,  This  requires  llu'  wasp  to 

move  through  the  mass  of  prey  until  slie  can  reach  an 
aphid  that  lies  behind  the  middle  of  the  cell.  The  position 
of  (he  egu  on  an  individual  aphid  is  variable. 

Oligushi  (1954)  suggested  the  rudiments  of  social  be- 
havior in  his  study  otlethifwfdmdL  He  pointed  out 
that  pithy  partitions  are  sometimes  omitted,  so  that  more 
than  one  larva  may  occupy  and  mature  in  a  cell.  Also, 
the  female  may  live  in  the  open  end  of  a  twig  or  even  in 
the  open  last  cell  after  licr  larvae  itave  matured. 

Several  species  of  Hymenoptera  and  a  few  Dipteia  are 
known  to  parasiti/e  Pi  DjphrcJnii.  The  host-paraslte  asso- 
ciations are  given  below  in  tabular  form. 

Giecklist  of  Pempkredon 

aitstrim  m  {Kohh.  1888  (Diplilchiis):  Austria,  Algeria (C) 
ballicus  Merisuo.  l'J72,  Finland  to  Germany  (?) 
heaimumti  Hell^n,  I'JSS.  Finland  (P) 
bipartiorW.  Fox,  1892; s.  and  e.  U..S.  ((  ) 

harbecki  Rohwer,  1910,  new  synonymy  by  Bohart 
hucbaricus  GussakovskQ,  19S2;  sw.  USSR:  Tadzhik 

S.S.R.(C) 
dypeOt  Thomson,  1870;  Europe  (Cer) 


^■..py lighted  material 
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TABLE  10 

Parasites  Associated  with  Pemphredon 

Host 
Femphredon 


Chrysididae: 
conftrtim  Omtttuianus 
(Haldeman) 

Omaulus  purpuratut 
(Provancher) 
Ichneumonidac: 
Perithous  mediator 
neomexicanus 
Vierack 
Bombyliidae: 
AnAnx  irroratus  Say 
Sarcophagidae: 
Scnorainia  trWiuata 
Vandcrwump 

P.  concolor  Chrysididae: 
Omalus  ianus 
(Haldeman) 

P.  flavistigma  Chrysididae: 
OmcAu  sp. 

P.grinnelU  Chrysididae: 

Omalus  trilobatus 

Bohait  and  Campos 
Omalus  enaotti 
(Aaron) 
Pteromalidae: 

Httbrocytus  anaUi 
{ Ashmcjd ) 
Eurytomidae: 
Eury  toma  stigmt 

AshmMd 
Bombyliidae: 
Anthrax  irroratus  Say 

P.  lethifer  Chrysididae: 

Omalui  auraou  (L.) 


R^tmtee 

Parker  and 
Bohait,  1966 


Reinhaid,  1929a 


Tsuneki.  1952a 

Parker  and 
Bobart,  1966 


Grandi,  1961;  Le' 
clercq,  19S3; 
Benno,  19S7; 
Taiineki.  1952a 


coitculor  Say,  1824;  U.S.:  transcontinental  in  Transition 
Zone (P) 

jnotio  Ciesson,  1865,  nec  Vander  Linden.  1829 

concolor  Say  of  Provancher,  1882 
provancheri  Dalla  Torre,  1897 
enssonU  Dalla  Torre,  1897 

%hawii  Rdlnvcr,  1917,  new  synonymy  by  Bohart 
conjertim  W.  Fox,  1892;  U.S.:  Washington,  Orcjton, 
California  (P) 

erram  Roliwer.  1917,  new  synonymy  by  Bohart 
coracinus  Valkcila,  1972;  n.  Mediterranean  area(C) 
diervillac  Iwala.  1933;  Japan  (C) 

duporValkeila,  1972;  Morocco  (C) 
CTfrfwi  Wagner.  193! ;  Europe  (C) 

ffiinirus  Merisuo.  1972;  Finland  (P) 
Jhvistignta  Thotnson,  1874;  n.  Europe,  s.  Russia,  Korea, 
Japan  (P) 

J?«cff  Rohwcr,  1917; U.S.:  Pennsylvania,  New  Jersey  (P) 
fiadpennis  (Cameron),  1897  (Cemonus),  India  (C) 


P.  bigubiit 


P.  rugifer. 


Oinalui  st'iuoius 

Auctt. 
Omalus  pusiilus  F. 
Ichneumonidae: 
Perithous  divinator 

Rossi 

Gasieruptionidae: 
Gasteruption  vario- 
iotum  Abeiile 
Eurytomidae: 
Eurytoma  nodtdaris 

Boheman 
Torymidac: 
Diomorus  calcaratus 
Nees 

Chrysididae: 
Omalus  violaceus 

Scopoli 
Omaliu  eottttrietut 

(POrster) 

Omalus  auratus  ( L. ) 
Omalus  punctatus 
(Uchida) 
Ichneumonidae: 
Peiithous  divtiwtor 

Rossi 
Chrysididae: 
Omalus  auratus  (  L. ) 
Omalus  aeneus  (F.t 

Omalus  auratus  (L.) 
Omaha  eoerulmts 

(Dahlbom) 
Omalus  constrictus 

(Forster) 
Ichneumonidae: 
Perithous  $p. 
Hoplocryptus  sp. 
Caenoeryptus  sp. 


Krombein,  I  960a 

Benno.  1957 

Grand!,  1 96 1 ;  Le- 
clercq,  1953; 
Thomas,  1964 

Gcandi,  1961 


M6cz6r,  1967 


Tsuneki,  1952a 


Grandi,  1961 


Tsuneki,  1952a 
Janvier,  1960; 

Moczar,  1967 
Janvier,  1960 
Janvier,  I960 

Moc/ar,  1967 


Janvier,  1960 


geminus  Valkeila,  1972;  sw.  USSR  (C) 

grtmeili  (Rohwcr),  1  'M  0  (Ccratophorus);  w.  U.S.  (C) 
SetmeUi  Robwer,  1910  {Cemiopiiorus) 
uttthensis  Rohwer,  191 1  (Ceraiophurus) 
gfffardi  Rohwer,  1917  (GemcMna).  new  syttoayiay  by 
Bohart 

inomatus  Say.  1 824;  Holarctic  (C) 

tenax  W.  Fox.  1892.  new  synonymy  by  Bohart 

shuckiirdi  A.  Morawitz  (Centottus),  1864,  new  syn- 
onymy by  Bohart 

deniatus  Puton,  1871,  new  synonymy  by  Bohart 
faponieus  Matsumura,  1912;  Japan:  Kurile  Is.  (P) 
kureaniis  Tsuneki,  195 1 ;  Kmea  (Pi 
fcromfee/H/  Tsuneki.  19()0;  Japan:  Hokkaido  (P) 

ffiBfK//Z>M/am  Tsuneki,  1951,  nec  Cresson.  1865 
ieihifer  fS'iii!  k;)rd),  1 837  (Cemonus);  Holarctic (C) 

sirigaius  Clievrier,  \S70  (Cemonus) 

liltoralis  Wagner,  1918  (DipMebus) 

fitscatm  Wagner,  1918  {DipMebus) 

ngglatiu  Wagner,  1918  (^phlebus) 
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wwiumv  Wagner,  1 1 8  (Djjp/itfetos) 

confusus  Wagner,  1931 

brevipetiolatus  Wagner,  1931 

fabricii  WuWer.  1911  (Ceniomis) 
levmutus  Merisuo,  1972;  USSR;  Tadzliik  S.S.R.  (C) 
lugera  Dahlbom,  1842;  ii.  and  ccntr.  Europe,  USSR^ 
bigubris  (Fabricius).  1 793  iCrabro)',  lu  £ur«sia  (P) 

fticr/uo,o/,v  Shuckard,  1837 

paciflcus  Gussako%skii,  1933 
mmrusius  Valkeila.  1972;  Morocco  (C) 
minor  Gussakovskij,  1952;  sw.  USSR:  Tadzhik  S.S.R.  (C) 
montamis  Dahlbom,  1845;  Holarv  -ii  (P) 

angularn  W.  Fox,  1892,  new  synonymy  by  Uohart 
morio  Vander  Linden.  1829;  Eunuia  (Cer) 

aufhracinus  F.  Smith,  1851 

cannalua  Thomson,  1870 

intetmedius  Tsuneki,  1951 ,  new  synonymy  by  Bohart 
mortifer  Valkeila.  1<^7::  Europe, Turkey,  w.  USSR, 

Saklialiii,  Korea.  Japan  (C) 
iiannophvcs  Merisuo,  1972;  USSR  Kazaidl  S^R. (Q 
nearcticus  Kohl,  1890;  w.  U.S.  (P) 

cockerdli  Rohwer,  1909,  new  synonymy  by  Bohart 

iics(  iii\  Merisuo,  l'>72;  Ualy  (C) 
ucdkris  Gmimerlhal,  1836;  USSR?  (Uclland) 
onades  Valkeila,  1972;  Pakistan  (P) 
OTientalis  Valkeila,  1 972;  China  (C) 
pOosus  (Gimmei  thai ),  1 836  (Cenamus),  USSR?  (Lief- 
land) 

lOatyurus  Gussakovskij,  1952;  sw.  USSR:  Tadzhik 
S.S.R.(C) 

poJagricus  Chevrier,  1870;  Austria,  e.  USSR:  Unuri; 

Japan  (P) 

llaevkt^  Gussakovskij,  1933 

punctifer  Merisuo.  1972;  USSR:  Sakhalin  Penlii.  (C) 
rSeyi  W.  Fo.\,  1892;  U.S.:  California  (P) 
rug(fer  Dahlbom,  1 844;  Eurasia  (C) 

unicolor  Panzer,  1798  {fiphex,  text  only),  nec  Fabri- 
cius, 1787 

unicolor  Panzer,  1798  (Cnibru,  in  error,  plale  only  ) 
Huritm  Stephens,  1829,  new  luune  for  unkohr  of 
lurine,  1807,  plate  11 

lethifcr  Thomson,  1870,  nec  Shuckard,  1837 
solivagus  Bondroit,  1932  (Cemonus) 
sedubts  Merisuo,  1972;  USSR:  Tadzhik  S.S.R.  (C) 

scythkus  Valkeila,  l'>7:;USSR:  Russian  S.F.S.R. (C) 
shirozui  Tsuneki,  1966;  e.  Asia:  Taiwan  (P) 
stidbf  Tsuneki,  1972;  Japan  (Cer) 

n-ner  Valkeila.  1972:  Algeria  (C) 
///it7//>cmj/.v  Cameron,  1908;  U.S.:  Arizona  (P) 
niehogCtttor  Valkeila.  1972;  sw.  USSR  (C) 
trhlcntattis  (Gussakovskij,  1952;sw.  USSR:  Tadzhik 
S.S.R.;  Uzbek  S.S.R.  (C) 

vbgittkmus  Rohwer,  1917;  U.S.:  New  York,  Pennvlvania, 
VirgmiaOO 

wesmaeIi(A.  Morawitz).  1864  iCemoms);  Europe  (C) 
worfeus  BBrkins,  1929 


Genu.s  Pa.s.saloecus  Shuckard 

Generic  diagnosis:  Mandible  with  two  or  three  week  leelh 
at  most,  female  mandible  characteristically  shaped 

44  R);  lahium  nearly  triangular,  rounded  at  apex  (Tig.  44 
B);  iacc  wiih  weak  scapal  basin;  male  antenna  usually  with 
^li;  eyes  broadly  separated,  sometimes  convergliig  a  little 
below;  head  moderately  developed  behind  eyes:  occipital 
carina  complete  to  midventrai  line  ot  head,  sometimes 
contiguous  with  hypostomal  carina  at  this  point;  prono- 
turn  with  a  transverse  carina;  omaulus  rarely  present;  epi&- 
ternal  sulcus  well  defined,  extending  from  subalar  fossa 
to  anteroventral  area  of  pleuron;  hypersternaiilus  essen- 
tially horizontal;  scrobal  sulcus  present  or  absent;  hypo- 
epimeral  area  sometimes  well  defined:  female  foretarsus 
without  3  well  developed  rake;  hindtibia  without  a  series 
of  posterior  spines;  each  suhmarginal  cell  receiving  a  recur- 
rent vein;  gastcr  with  a  short  petiole  which  is  not  longer 
titan  broad,  female  pygidial  plate  absent. 

Geographic  range:  Passaloecus  is  primarily  a  Holarctic 
gpnus,  but  one  of  its  21  species  reaches  Taiwan  in  the 
Oriental  Region.  Ten  species  are  Falearctic.  seven  Ne  arc- 
tic, and  four  are  Holarctic.  Some  of  flte  latter  are  probably 
adventive  in  the  New  World. 

Systematics:  Passaloecus  is  most  closely  related  to 
Memistut  Although  clearly  referable  to  the  Pemphre- 
doninn  these  genera  differ  markedly  from  Diodontus  and 
Pemphredon.  The  following  characters  are  shared  by  Pas- 
saloecus and  Polemistus  but  distinguish  the  two  from 
Dufdontus  md  Pemphredon:  episternal  sulcus  strongly  de- 
veloped and  clearly  arising  from  subalar  lt)ssa,  pygidial 
plate  absent,  mandibles  with  weak  teeth  and  obliquely  sub- 
truncate,  hypoepimeral  area  usually  more  pronounced, 
pronotum  with  a  distinct  transverse  carina.  In  addition  to 
the  characters  given  in  couplet  3  (see  page  1 75)  of  the  key 
to  genera,  Passaloecus  differs  from  Polcniisius  as  follows: 
the  omaulus  is  absent  (except  in  Passaloecus  gracilis,  fan- 
deli,  borealis),  the  petiole  is  broader  than  long  in  Passa- 
loecus, and  the  scapal  basin  is  deeper  in  Polemistus.  The 
presence  or  absence  of  the  scrobal  sulcus  and  omaulus 
may  prove  to  offer  good  group  characters  in  Passaloecus. 

A  list  of  species  including  those  of  Folemistus  was 
given  by  Yasumatsu  ( I U ),  Fn.x  f  1 892c)  and  Krombein 
(1938)  kqrad  some  of  the  American  species,  and  a  re- 
view of  the  Neaietic  species  is  now  in  progress.  Beaumont 

(1964b)  keyed  the  species  of  Switzerland.  Ribaut  ( 1«)52) 
keyed  the  species  of  f  iance.  .Meiibuo  ( l'^>73b)  keyed  the 
Finnish  lorms,  Lcclcrcq  ( l'>5"))  keyed  the  African  spe- 
cies, and  Tsuneki  (19S5, 1971c)  revised  the  species  of 
Japan.  Taxonomic  notes  were  given  by  Valkeila  (1961) 
and  Merisuo  (1972).  Yarrow  ( !''70)  luis  given  an  impor- 
tant clarification  of  synonymy  among  European  species 
and  establtdied  some  species  groups. 

Biology:  Tlic  most  comprehensive  studies  of  PassaloC' 
cus  biology  are  those  of  Janvier  (1961b)  and  Tsuneki 
( I95S).  Other  works  include  Grandi  (1954, 1961),  Le- 
clercq(1939,  1940.  1941).  Krombein  ( 1955a,  1956a, 
1958a,  1958b,  l')60a.  l')61a,  l<)6lb,  l"63a,  I967b), 
'niomas(1962),  Fye  (  r>65),  Yasumatsu  and  Watanabe 
(1964),  Iwata  ( 1938b),  Bonelli  (1969),  Danks(1971),  and 
Merisuo  (1973a). 


PEMPHREDONINI 


Paracrabro  froggatti  Polemistus  pusillus 


FIG.  44.  Facial  portraits  of  females  in  the  tribe  Pemphredonini. 


laterial 
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With  one  exception  the  species  o\  Passaheciis  nest  in 
wuud.  Nest  sites  include  abanduncd  beetle  borings;  stems 
o(  Rhus.  Rosa.  Sambucus.  Cornus,  Symphoricarpus, 
Eunonymus.  ArunUo;  bamboo  and  others;  bark  of  pine, 
cedar,  and  oak;  decayed  wood;  and  Cynips  galls.  In 
VvMKQ  piclHs  iicsts  in  sandy  soil  (Janvier,  1961b).  Nest 
architecture  is  usually  a  simple,  Uneai  arrangement,  but 
Tsuneki  (1955)  Ulustnted  a  complex  nest  of  tnsignH 
{i%  monilicornis)  in  which  the  entrnnce  burrow  branched 
into  22  brood  cells.  The  nests  are  partitioned  and  plug- 
ged with  coniferous  resin  or  tmaN  grains  of  earth  or 
pebbles.  .Ml  species  pmvis'  in  their  cells  witli  uphids; 
host  data  are  too  insutticietit  to  generalize  abotil  speci- 
ficity, but  related  genera  are  not  very  specific  and  pro- 
vision with  the  nearest  aphid  source.  The  aphids  are 
either  stung  to  paralysis  or  pressed  to  death  in  the  wasp's 
mandibles  and  are  carried  in  the  mandibles  to  a  previ- 
ously prepared  cell.  The  number  of  aphids  stored  per 
ceil  varies  from  about  six  to  over  60.  The  position  in 
the  cell  of  the  egg-bcaring  aphid  is  not  constant,  and  the 
egg  is  placed  on  the  venter  or  the  side  oi  one  ol  the 
aphids. 

A  number  of  species  of  Chrysididac  {Onmlm)  and 
Ichneumunidae  (Poemenia  and  Locheiica)  have  been  re- 
ported as  parasites  of  Bassaloeeua. 

Checklist  of  Flataaloeeus 

annulatm  (S  in  ).  1  ^<:^7  [Pen^^uedton);  U.S.:  transconti- 
nental;  Canada:  Unlario 
rivertonensis  Viereck,  1904 

equaHa  Viereck,  1906,  new  synonytr.y  by  D.  Vincent 
angusrus  Gussakovskij,  1952;  sw.  USSR;  Tadzhik  S.S.R. 
Uzbek  S.S.R. 

mttmiacae  Cockerell  and  W.  Fox,  1897;  w.  N.  America 
*boretriis  Dahlbom,  1844' ,  n.  Sweden,  s,  Norway,  Alps, 

Pyrenees;  Alaska,  w.  Canada: U.S.:  Rocky  Mtns. s.  to 

Utah,  Colorado 

bnvUabris  Wolf,  1958,  n.  A  oentr.  Europe 

cfypealis  Faester,  1 947;  Eun^  Japu 

yamaio  Tsuneki,  1955 
COrniger  Shuckard,  1837;  liurope 
ssp.  hakusankus  Tsuneki,  1955;  Japan 
ssp.  fl«//jr/$c/ Wolf,  1958;  Germany 
cuspidalus  F.  Smith,  1856;  N.  America:  transcontinental 
mandibularis  Cresson,  1865  {Pemphredon} 
dktnietus  W.  Fox,  1892 
dhpar  \V.  Fox,  1 892;  new  syn.  by  D.  Vincent 
d!u6tu£  Tsuneki,  1955;  Japan 
wemita  Kohl,  1893;  Austria 

gnsctfis  (Curtis),  X^M  {Di(>Jo!}tus)\v/.  Europe;  U.S.:  In- 
diana, i'ciuisylvania.  New  Jersey  to  Texas  along  coast 
imignis  Vander  Linden,  1 829  (ftmpAm/o/iXd  only) 
*turiomm  Dahlbom.  1844,  new  ^noi^my  by  D. 
Vbtcent 

brevieomis  A.  Morawitz,  1864 
Mfi^tof  authois 

'W«  are  following  Yarrow,  1970  in  the  uw  of  tids  nanw,  w  vmH 
nclyp0dU,  comiger,  gracilis,  aixt  insipiitL 


*insignis  (Vander  Linden),  1829  {Pcniphredon)(9  only); 
Palearclic  Region;  Taiwan;  C  anada:  ^Mberta;  ne.  U.S.  to 
Virginia 

*monilicomis  Dahlbom,  1842,  new  ^nonyroy  by  D. 
Vincent 

roeagcni  C.  Veflmcff.  ]  890 

dalilbonii  Sparre-Schneider,  1905,  in  Kohl 

dbftfAomr  Sparre-Schneider,  1909 

shiickarJi  Yasumatsu,  19.^4 

iihacae  Krombein,  1938,  new  synonymy  by  D. 
Vbicent 

Wm'ffmr^  Tsuneki,  1967 
lungipes  Merisuo,  1973,  USSR 
nuegltutus  (Say),  1837  {Fen^thredon);  U.S.:  Pennqrl. 
vania 

melanocms  Rohwer,  191 1 ;  w.  U.S. 

rndanogikithtis  Rohwer.  I9I0;  I  S  :  Oieiznn  C'.ilifornia 
nipponicola  Tsuneki,  1955;  Japan,  new  status  by  R. 
Bohart 

pictus  Ribaut,  1952;  s.  Europe,  Cyprus 
relativus  W.  Fox,  1892;  U.S.:  Utah,  Colorado,  Nevada 
Arizona 

*5ingiilans  Dahlbom,  1844;  Europe,  ne.  VS.,  and  Utah, 
Colorado 
tenuis  A.  Morawitz,  1 864 
gertrudis  Krombein,  1938,  new  ^nonymy  by  D. 

Vincent 

gracilis  of  authors,  insignis  of  authors 
ssp.  mongoUcm  Tsuneki,  1972;  MfMigoiia 
vandOi  Ribaut,  1952;  France 

Fossil  Pastaloectu 

fttsciatus  Rohwer,  1909;  U.S.:  Colorado  (Tertiary) 
sauldm  Cockerell,  1906;  U.S.:  Colorado  (Florissant) 

Gcniu  Polemistiu  Saussure 

Generic  diagnosis:  Mandible  with  two  weak  teeth  at  most, 
female  mandible  obliquely  subtruncatc;  labrum  nearly  tri- 
angular, rounded  at  apex;  face  with  a  definite  scapal  basin; 
eyes  strongly  converging  below  (fig.  44  D),  inner  margins 
pitted  a  little  and  bowed  out  toward  middle  of  fnms;  fla- 
gcllar  articles  mostly  short  and  broader  than  long;  head 
moderately  developed  behind  eyes;  occipital  carina  com- 
plete to  midventral  line  of  head;  scutum  curving  rather 
sharply  down  to  pronotum;omaulus  present;  episternal 
sulcus  extending  from  subalar  fossa  to  anteroventral  re- 
gion of  picuron, hypersternaulus  usually  present,  essen- 
tially horizontal,  scrobal  sulcus  usually  present;  hypoep- 
uneral  area  weakly  or  strongly  defined;  female  foretar- 
sus  without  a  rake;  hindtihia  without  a  series  of  posterior 
spines;  each  submarginal  cell  receiving  a  recurrent  vein; 
^ster  with  a  short  petiole  which  is  a  little  longer  than 
broad;  female  pygidial  plate  absent. 

Geographic  range:  Occurring  in  all  /.oogeographical  re- 
gions but  often  represented  by  only  one  or  a  few  species. 
Present  on  several  islands,  such  as  Madagascar,  Reunion, 
Rodriquez,  Taiwan,  Luzon,  and  Tokuno  (Ryukyus).  Not 
previously  reported  from  the  United  States  but  now  known 
to  be  present  in  Arizona  and  Utah. 
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Systematics:  We  have  seen  specimens  oipusilius,  braun- 
sU,  d>nomh.  luzonmsls,  and  wveral  unidentifted  species, 

most  of  winch  have  been  lent  to  us  from  the  U.S.  Nation^ 
al  Museum.  In  all  ot  iliCbC  ihc  omuulus  is  distinct  and  the 
inner  orbits  converge  noticeably  below.  In  all  species 
there  is  a  tendency  lor  the  thorax  to  be  lengthwise  rec- 
tangular with  a  sharp  slope  acru!>s  ihc  front  one-fifth  or 
one-sixth  ot  the  scutum.  In  one  undetermined  species 
from  the  Philippine  island  of  Mindanao  this  slope  is  ac- 
centuated by  a  strong  cross-carina  at  the  summit.  Several 
Old  World  species,  such  as  hraiinsii,  have  the  notauli  pro- 
longed lo  the  posterior  margin  of  the  scutum  to  form  a 
dender  U.  In  htzonenm  and  other  Oriental  species  the  U 
may  alsn  be  pieseni  but  ini>re  iquarc'y  cirrKTcJ  p^istcri- 
orly.  In  these  species  liie  adinedian  lines  and  parapsidal 
lines  are  rather  well  developed  so  that  the  scutum  may 
bear  six  longitudinal  grooves  or  even  eiglit  fin  barahbas) 
in  varying  degrees  of  completeness.  Since  the  grooves  are 
generally  pitted,  the  resulting  scutum  may  be  intensively 

sculptured.  \npusiUus  and  other  unnamed  .^mcrican  spe- 
cies the  scutum  is  plain  over  most  of  its  surface.  In  all 
species  there  is  a  tendency  for  the  inner  orbital  grooves 
to  be  pitted.  However,  this  condition,  which  occurs  in  a 
number  of  other  pemphrcdonines,  is  weak  in  some  spe- 
cies and  prominent  in  others.  Several  African  species 
ibraumH,  bequaerti,  schoutedeni)  and  Asian  qiecies  (for- 
moms,  sumatrensls,  siamensts,  abnormbt)  have  a  promi- 
nent  median  loolli  or  spine  just  above  the  antennal  soc- 
kets on  the  lower  irons.  A  discernible  and  sometimes 
deeply  pitted  hyperstemaulus  is  almost  a  universal  fea- 
ture of  the  genus.  P.  ahnormis  has  no  trace  of  it,  how- 
ever. Most  species  have  a  stiarp  sublateral  corner  or 
tooth  on  the  free  edge  of  the  clypeus.  In  ahnormis  this 
StmCtUie  seems  to  be  represented  by  a  large  lateial  lobe. 
Hie  propodeum  may  be  finely  to  coarsely  reticulate.  The 
area  between  the  upper  edge  of  the  scapal  basin  and  the 
midocellus  is  frequently  simple,  but  in  luzonensis  and 
other  Oriental  species  it  is  set  off  with  a  strong  transverse 
carina  with  associated  tiansvetse  wrinkles.  In  addition 
there  are  median  and  submedian  carinae  which  nearly 
outline  krge  oblong  areolae. 

A  close  relationship  with  Pasaaloccus  is  indicated.  Both 
genera  have  a  well  developed  cpisternal  sulcus,  a  similar 
and  peculiar  mandible,  entire  labrum,  and  no  female 

pygidial  plate.  Separati(>n  points  are  the  narrow  face, 
the  convergence  below  oi  the  inner  eye  margins,  and  the 
short  midflagcUar  articles  oi  Polemisius.  Also  useful  is 
the  presence  of  an  omaulus  in/'o/em^Otf  and  its  usual 
absence  in  Passaloecus. 

The  African  species  luive  been  keyed  by  Leclercq 
and  some  of  the  Oriental  species  were  keyed  by 
TauneM  (1971c). 

Biology:  Tliere  have  been  only  a  few  accounts  of  the 
biology  oi  Polanistus.  Rau  (1943)  observed  pusillm  in 
Mexico  where  it  utilized  old  Trypoxyton  nests  and  pro- 
visioned them  with  aphids.  The  nests  were  sealed  with  a 
transparent,  glasslike  substance  (perhaps  a  resin  ?)  and 
Some  of  the  cell  partitions  were  made  of  the  same 
material.  Parasites  associated  with  pusillus  were  a  spe- 


cies oiOmalm  (Lhiysididae)  and  one  oiMonodotuo- 
ments  (Toiymiiiae). 

Williams  (1928a)  studied  luzoncmis  in  the  Philippines, 
lire  nests  were  made  in  beetle  borings  in  wood  posts 
and  stored  with  aphids  taken  from  the  fig,  Ficus  nota. 
As  in  piisithis.  the  nests  were  scaled  with  a  transliu  enf, 
resinlike  substance.  The  chalcid  parasite.  ^cJa/nua  sp., 
was  associated  with  haonensis. 

Pagden  (I repor-od  on  (he  habits  of  harabbas  in 
Malaya.  Nests  wete  made  in  holes  in  wood  over  the  heads 
of  sunken  nails  and  in  old  scolytid  burrows  in  the  walls 
of  a  house  and  in  a  garden  gate.  Partitions  between  cells 
and  the  closing  plug  were  made  with  a  waxy  material 
pilfered  from  nests  of  bees  of  the  genus  Trigona.  Prey 
were  wingless  adults  and  mature  nymphs  of  the  aphid 
Aphis  laburni,  Kalt.,  the  carrier  of  bunchy  top  in 
ground-nuts." 

Checklist  PtOemUtus 

abnnrnm  (Kohl),  1888  {Passaloccits):  Kuropc,  Japan 
flfo/wMMS  (Tsuneki),  1971  (/lussa/ot'tMj);  Taiwan 
a/i»u/(cofn&  (Tsuneki),  ]966(Amd'oec«s);e.  Asia, 

Ryiikyus 

bandraeiiiis  ((jiiier  Man),  l'M5  (Pusaaluecus);  w.  centr. 
India 

banbbas  (Pagden),  1933  {JPassdoecus);  Malaya 
bequaerti  (Arnold),  1929  (Pemphredon);  Zaire 
brauitsii  (KoM),  1905  (PautUoecus)',  Zaire  and  Ethiopia 
to  S.  Africa 
arittt^fwa  Guneron,  1910  (Bmaheeia) 
dorsalis  Kohl,  1912  (Passalncai';) 
ghesquieri  Leclercq,  1955  (Passahecus) 
ssp.ferrugineipes  (Arnold),  1929  {Femf^edon),  Zaire 
ssp.  a/J/fr/m/s  (Leclercq),  1959  (ftsM/oPCMs);  Zaire 
dudgeoni  (Nurse),  1903  {Passaloecusy,  India,  new  com- 
bination by  1,  Yarrow 
exul  (Turner),  1907  {Fassidoecusy,  Australia 
famtoois  (Tsuneki),  1 967  (Pamboecus);  e.  Asia:  Taiwan 
levipes  (Bingham ),  I S'^''  {Passaloecus)i  birma,  new 
combination  by  1.  Yarrow 

baonensls  (Rohwer),  1919  (Fuaaheeiay,  Fhil^ines: 

Luzon;  Hawaii 
maciknlis  Saussure,  1892;  Madagascar 
*pusillus  Saussure,  1892;  U.S.:  Utah,  Arizona; Mexico 
(type  is  a  male) 

rerfeulrms  (Cameron),  I898(Ars38fo«ctff);India 

scliinilcJeni  (Lecleicq).  1^59  tPassalneciis):  Zaire 
surine/ijru;  (Cockerell),  1931  (Passaioecus);  Ihailand 
stk^mfyriOXjM),  190S  (fkas^oecus);  Brazil 
siimairensis  (MaitU),  1925  (fluaB/oecw);  Sumatra, 
1  aiwan 

asp.  ^osMUDOwnf  (Tsuneki),  1961  (AnaatoecKs);  Laos 
SnbtribeStiffiiin 

The  Stigrniiia  are  well  represented  in  all  faunal  regions 
of  the  world.  Seven  genera,  plus  one  fossil,  are  included, 
the  bidividuals  ranging  hi  length  from  7  mm  (Arpacto- 

philus)  to  2  mm  {Spilnmena).  In  this  subtribe  the  fore- 
wing  stigma  IS  enlarged  but  still  covers  less  area  than  the 
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more  elonfate  tmrpnal  cell.  Also,  the  pionotal  collar 
has  a  complete  transverse  carina,  and  ttie  omaulus  is 

present,  at  least  in  Arpactophihis.  Carinastigmiis.  Para- 
crabro,  and  Stigmus.  The  groove  alonf  the  posterior 
edge  or  the  omaulus  may  represent  the  epistemal  sulcus, 
but,  if  s<i,  it  Ikis  lost  its  connection  with  the  subalar 
fossa  above  and  has  retained  its  identity  only  below 
where  it  curves  forward  {Qainost^rnia  for  example). 
In  Spilnmena.  Xy^nui.  md  Micrmrig'niis  the  situation  is 
somewhat  ditlcrcnt.  Here,  the  groove  does  not  so  ob- 
viously lie  along  a  carina,  and  it  originates  dorsally  under 
the  posterior  apex  of  the  pronotal  lobe.  Thus  it  might 
be  an  episternal  sulcus  that  has  been  displaced  forward. 
Tlie  siiu:it:on  here  is  similat  u<  tluit  in  DiiKloiitits  and 
Pemphreduii.  In  most  of  ttie  genera  there  arc  two  sub- 
marginal  and  two  discoidal  oriis  in  the  forewing  (flg.  41 
G),  hut  Microstigmus  has  only  one  suhmarginal  (  fig.  47 
B),  and  Xystm  is  without  closed  submarginal  cells  and 
has  only  one  discoidal  cell  (fig.  47  A).  The  single  re- 
current vein  is  received  by  the  first  submarginal  ceil  in 
all  genera  of  the  subtribc,  except  it  occasionally  is  inter- 
stilial  or  received  by  II  in  ArpactophUus.  Carinoztignua 
is  the  only  genus  in  which  the  hindwing  media  diverges 
after  cu-a  (fig.  41  H),  althou^  it  diverges  at  cu-a  in 
Mi(  n>\tigmus  and  Spilamena.  Most  veins  of  the  hindwing 
of  Xysnui  are  evanescent  beyond  basal  stubs.  The  petiole 
is  moderately  long  in  Stigmus,  Carmost^mus,  and  Amr- 
crahro  hut  short  or  absent  in  the  other  genera.  The  man- 
dible sockets  are  closed  m  Stigmus,  Cxinnostignius.  Ar- 
pactophiha,  and  Paracrabro,  but  we  have  not  checked 
(he  other  genera  for  tliis  character.  Plantulae  are  present 
in  Stigmus,  but  they  appear  to  be  absent  in  the  remain- 
ing genera.  Further  investig»tioD  of  these  last  two  fea- 
tures is  needed. 

Habits  of  (his  group  are  unusually  interesting  since 
subsociality  has  been  claimed  I'oi  Carinosltgmus  and 
advanced  social  behavior  tot  Aiicrostigmus.  Prey  pro- 
visions for  Ctainostigmus  are  aphids,  for  Mterostigmus 
axe  rolleinbola  and  thrips,  for  Stigtyvit  are  aphids.  for 
Spilumena  are  llinps  and  small  liomoptera,  and  for 
Xysma  are  thrips. 

Genus  Arpactopbilus  F.  Smith 

Generic  dmi^'uisi^:  Mandible  with  (wo  apical  teeth; 
sometimes  with  malar  space;  labrum  apically  truncate; 
scapal  basin  well  developed  on  either  side  of  middle 
ridge  which  may  be  raised  in(o  a  higli  laminate  carina, 
sometimes  nearly  reaching  midocellus;  clypeus  not 
densely  silvery;  eyes  broadly  separated,  inner  margins 
converging  somewhat  above;  pitted  grooves  sometimes 
present  along  orbits;  occipital  carina  complete  to  mid- 
ventiai  line  of  head  wlilcli  it  joins  far  behind  oral  fossa; 
pronotlun  with  a  transverse  carina;  notauli  faint; 
omaulus  sometimes  conthiued  by  an  acetabular  carina, 
hypcrsternaulus  present,  essentially  horizontal,  scrobal 
sulcus  present;  lemale  forctarsus  without  a  rake;  hind- 
tibia  with  many  short  bristles;  stigma  large,  two  to 
three  times  as  long  as  high,  covering  about  half  as  much 
area  as  marginal  cell;  R|  extending  to  apex  of  marginal 


cell  (fig.  41  F);  two  submarginal  cells;  hindwing  media 
diverging  before  cu-a;  abdomen  sessfle  or  nearly  so;  fe- 
male pygidial  plate  absent,  last  tergum  sometimes  trans- 
versely indented  (as  in  steindachneri). 

Geographic  range:  The  genus  is  restricted  to  the  Aus- 
tralasian Region,  I  I  species  Iroin  Australia  and  one 
{pKolor  F.  Smith)  from  Misool  Island  in  the  Moluccas. 

Systematks:  Characteristic  but  not  unhrersal  in  the 
genus  is  the  ioiic.li  iiitoi-'uirent  of  the  head  and  thorax 
often  expressed  in  tlie  lorm  of  numerous  parallel  ridges 
(fig.  46  D).  Key  diaracters  are  the  complete  occipital 
CLir  ii  !  '"(ire'.wng  with  two  submareinal  colls  isnd  a  large 
niartuuai  ceil,  transverse  pronotal  carina,  picscnce  some- 
times of  a  distmci  acetabular  carina,  and  essentially 
sessile  abdomen.  We  have  synonymized  Amtrostignms 
Ttimer  for  the  following  reasons:  ArpactophUus  had 
supposedly  differed  by  the  nearly  triangular  second  sub- 
marginal  cell.  This  is  subject  to  great  variation  between 
species;  and  in  any  case  queenskndensis,  the  type  of 
Atisrri>\n'gn!us.  has  this  cell  nearly  triangular.  Turner 
(1916a)  associated  a  transverse  pitted  groove  at  the  base 
of  the  sculellum  with  all  species  of  Austrostigmut  How- 
ever, this  groove,  the  piesctitellar  sulcus,  is  found  also  in 
some  typical  Arpaciophthn.  Both  sorts  have  a  carina 
along  the  inner  orbits.  Finally,  the  high  interantennal 
carina  of  typical  Arpacti)phiht\  is  not  generically  diag- 
nostic, since  inlergrades  occur  in  species  originally 
assigned  to  both  names. 

The  genus  does  not  seem  to  have  any  close  relatives 
but  may  be  closest  to  AnK/nAra.  However,  the  latter  has 
the  gasier  petiolate,  and  it  has  more  complex  dentition 
on  (he  mandibles. 

Kohgy:  Unknown. 

Checklist  of  ArpactophUus 

apprt>ximatus  (Tutner),  \9\SiA*atrostignma)\kaif 

tralia:  Queensland 
dniA>r  Turner.  1908;  Australia:  Queendand 

hifolor  F.  Smith.  1H64.  F.  Indies:  Misool 
dubius  ( furncr),  191b  (Austrosiigmusy,  Australia: 
Queensland 

glabrellus  {Tumtt),  1916  (4usimsf6inus);  Australia: 
W.  Australia 

A:oM/Turnei,  1'>0S,  Australia:  Queensland 
queemkuulemis  (Turner),  1908  (Siiginus);  Australia: 
Queensland 

rcticulatus  (Turner),  1912  (i4«sm>f/<sn«a);  Australia: 

Queensland 

ruficollis  (  Turner),  1916  (ylusmnr^smtis);  Australia: 

Queensland 
sieindachneri  Kohl.  1883;  Australia 

ssp.  destriicohis  Turner,  1936;  Australia:  W.  Australia 
sulcatus  Turner,  1908;  Australia:  Queensland 
lirico&jr  Turner,  1908;  Australia:  Queensland 

Gemii  Paracfalwo  Tomer 

Generic  diagnosis:  Mandible  with  five  apical  teeth,  at 

least  in  female;  labrum  trapezoidal,  broadly  and  shallow- 
ly  cmarginatc  at  apex  (lig.  44  C);  face  with  a  shallow 
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scapal  hasii).  lower  frons  with  a  hooked  process;  eyes 
broadly  separated,  converging  a  little  above  in  female; 
crenatc  grooves  along  orbits  narnnv;  head  well  developed 
and  bf  oad  behind  eyes;  occipital  cariiw  preaent,  com- 
plete to  midventral  line  of  head;  pronotum  with  a  trans- 
verse L'uiriiia;  notauli  present  but  slioit,  ntnaiili:-.  Loiinci. 

ting  with  an  acetabular  carina;  no  definitive  epistetnai 
sulcus,  except  below  omaulus,  hypersternaulns  prtSMt, 

extending  obliquely  upward;  sernbal  sulcus abiOnt; fe- 
male foretarsus  without  a  rake;  hindtibia  with  a  series  of 
posterior  spines;  stigma  large,  alxMit  twice  as  long  as  hi|^, 
covering  slightly  less  area  than  m  ii  ein  il  cell;  two  sub- 
marginal  cdls;  hindwing  media  diverging  before  cu-a; 
petiole  more  thar^  twice  its  diameter,  a  little  longer  than 
hindcoxa;  pygidial  plate  forming  a  narrow  angle. 

Gio^rupiiic  range:  This  monolypic  genus  is  restricted 
to  Austialia.  where  it  occurs  in  the  states  of  Victoria  and 
New  South  Wales. 

Systeaatics:  Related  to  St«mus  and  Qirbiostigtmis 
but  differing  from  the  former  by  the  frontal  process,  the 
emarginate  labrum,  and  the  spinose  hindtibia.  From 
Girfno5r(gmus  it  dih'ers  mostly  by  the  narrower  orbital 
grooves,  presence  of  an  acetabular  carina,  spinose  hind- 
iibia,  stouter  forewing  stigma,  and  the  media  diverging 
before  cu-a.  We  have  seen  only  a  female  of  BmKnbm, 
furnished  us  by  E.  F.  Riek. 

Biohgy:  Unknown. 

Checklist  o(fignKnbro 

fMggt$ttiTunm,  1907;  Australia:  Victoria 

Genus  St^ns  Panzer 

Generic  Jiai;i!'>st\-  MiiriiJiiiK'  '.v  itli  nu',  or  more  often, 
three  apical  teeth;  labrum  subtrianguiar,  rather  broadly 
rounded  at  apex:  face  with  a  shallow  scapal  basin,  lower 
frons  without  a  tooth  or  longitudinal  median  caruia; 
cly  pcus  with  dense,  silvery  hair,  at  least  in  male;  eyes 
broadly  separated,  sometimes  converging  below,  especi- 
ally in  males;  pitted  grooves  along  orbits  narrow  or  ab- 
sent; head  moderately  developed  behind  eyes;  occipital 
carina  present,  complete  to  midventral  line  of  head; 
pronotum  with  a  transverse  carina;  notauli  indicated  or 
developed;  omaulus  and  subomaulus  well  developed  and 

connecting  with  acetabular  carina;  no  definitive  epister- 
nal  sulcus  but  oblique  liypeisteinaulus  present  and  often 
Joining  above  with  pitted  scrobal  sulcus  to  describe  a 
triangle  or  quadrangle  (fig.  45);  female  foretarsus  with- 
out a  rake;  hindtibia  without  a  series  of  posterior  spines; 
stigma  large,  about  twice  as  long  as  high,  coveitng  nearly 
as  much  area  as  marginal  cell;  two  submarginal  cells  (fig. 
41  G);  hindwing  media  dhrerging  before  cu-a  (about  as  in 
fig,  41  Ci):  petiole  at  least  twice  its  diameter,  longer  than 
and  sometimes  twice  as  long  as  hindcoxa;  female  pygidial 
plate  present  but  sometimes  reduced  to  a  groove. 

Geographic  range:  llie  30  species  of  Srignui^  are  divi- 
ded as  tollows:  Nearctic     8,  Neotropical     10.  F'ale- 
arctic  -  8  and  Oriental  -  4.  Among  the  Neotropical 
forms  are  eight  qiecies  from  Mexko,  the  Lesser  Antilles, 


and  Central  America.  The  three  Oriental  species  are  from 
the  islands  of  Amami  (northern  Kyuky us),  Taiwan,  and 
Borneo. 

Sysn-maiics:  Generally  small  but  not  minute,  mostly 
black  pcmphredonines  with  a  large  stout  stigma  and  two 

discoidal  cells  in  the  forewing.  The  genus  is  lelaled  to 
Carinostigmus  and  Paracrabro,  but  it  has  a  subomaulus 
as  well  as  an  omaulus  (fig.  45).  Stigmua  also  differs  from 
the  former  by  the  reduced  orbital  grooves,  siniple  lower 
frons.  presence  of  an  acetabular  carina,  stouter  tbrewing 
stigma,  and  the  hindwing  media  diverging  before  cu-a. 
The  differences  from  Paracrabro  are  given  under  ihul 
genus.  Isuneki  l  l'>54a)  gave  keys,  descriptions,  and  many 
figures  of  the  Hurasian  species.  Valkeila(I956)  and  Beau- 
mont (1964b)  have  discussed  the  European  species.  The 
American  forms  have  been  keyed  by  Krombein  (1973)  who 
placed  fuh'ipes  in  a  new  subgenus,  Atopusiigmus. 

BhlOigy:  American  species  have  been  studied  by 
Krombein  (19S6a.  1958a,  b,  t961a,  1963a),  Wasbauer 
and  .Simonds(l%4),  Hickwort  (I')67),  Rau  (l'':xb),  M. 
Smith  (1923b),  and  Richardson  (1915).  Old  World  spe- 
cies have  been  studied  by  Janvier  (1962)  and  Tsuneki 
(1970la).5r^''i«r  nests  ill  '^^H"^  '■■n-'rvrhrimi.  Paeiwia. 
Sambucus,  Chionanthus,  Syriiiiiu.  I'runm,  Polyphorus, 
Sassafras,  and  other  plants,  structural  timber,  or  galls. 
They  frequently  use  preexisting  cavities  but  may  ex- 
cavate their  own  nests.  The  cells  are  placed  in  linear 
series  and  are  separated  by  ina>.ticaied  wood  taken  from 
scrapings  of  tlie  bore.  Cell  length  and  partition  length 
are  highly  variable  (Eickwort,  1967  and  Wasbauer  and 
SiiTionds,  l')64).  In  one  case  (Krombein  I''fil  a  I  no  par- 
titions divided  the  prey  into  separate  cells.  Siigmus  pro- 
visions its  cells  with  aphids,  and  the  prey  is  carried  to  the 
nest  in  the  wasp's  mandibles.  Krombein  (1961a)  found 
fhitameriivntis  piovisioned  paralyzed  aphids  (related 
genera  nfien  squoe/e  liie  prov  between  tholi  niaiuiihlcs). 

Janvier  (1962)  removed  23  aphids  from  one  cell  of  the 
European  penduba  and  27  from  another  cell.  Wasbauer 

and  Simonds  ( 1 964)  found  eells  of  iiiorJinalus  with  a 
range  of  12  to  30  aphids.  S.  aniericanus  places  its  egg  on 
the  thoracic  venter  and  abdomen  of  its  aphid  prey. 

Omalti^  (Chiysididae)  has  frequently  been  recorded  as 
a  parasite  ol  Sligtmis.  S.  inurdimiui  b  paiasiti/ed  by 
Omalus  variaius  { Adn\n),0.  ^meratus  (Buysson),  O. 
a^essoni  (Aaron)  (Parker  and  Bohart,  1966)  and  O.  irides- 
cent (Norton)  (Davidson,  1 895).  S.  amertcanus  is  parasi- 
tized by  O.  iridcscciis  (Krombein,  I')5Sd)  and  O.  piir- 
punuus  (Provanchcr)  (Bohart  and  Campos,  1960).  Invrea 
(1941)  and  Moczar  (1967)  reported  O.  aeneus  (F.)  as  a 
parasite  of  an  undetermined  Old  World  species  o\'  Sus- 
mus.  Benoist  (1942)  recorded  O.  iiueranJiitus  Benoist  as 
a  parasite  of  5.  rumipmnlteHsis  in  Ecuador. 

C  hecklist  o{  Stixmus 

amerivanus  Packard,  1867;e.  Nortlr  America; Canada: 
Brit.  Columbia,  Northwest  Territory;  U.S.:  Washington 

lucidus  Rohwer.  1*)09 
coloradeiisis  Rohwer,  1911 
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apkk^terda  Rohwer,  191 1 ;  U.S.:  Pennqrlvania  to  North 

Carolina 
«M»'tTjrf/)5  Tsuncki,  1 954;  Japan 
ssp.  ami  Tsuncki,  1971 ;  Taiwan 
cucuius  Dudg«un  in  Nurse,  1 903;  n.  India 
fbvkomU  Tsuneki.  1954;  Japan 
fra  urn  us  Say,  1824;  c.  U.S.  to  Missouri 

conestogonitn  Ruhwer,  1911 

nnrf  Rohwer,  1923 
fuh  iornis  Rohwer,  1923;  U.S.:  Mississippi 
julvipei'^.  Fox,  1892; U.S.:  transcontinental; Mexico 
jfaAnitttf  Kohl,  190S;  Chile 

hexagomlis  W.  Fo.x,  1897;  Brazil,  lectotype  ?,C]uipada, 
Brazil  (Carnegie  Mus.).  present  designation  by  Bohart 

hubbarJi  Roiwver,  191  l;w.  U.S. 

inordimita  W.  Fox,  1892;  w.  U^.;  Canada;  Brit.  Colum- 
bia 

coquillcia  Rolrwer,  1911 
reticulaius  Micicel,  1918 

ssp.  universitatis  Rohwer,  1909;  Colorado  to  Connec- 
ticut 

Japonicus  Jsweki,  1954;  Japan 
AaRSflaAiMftus  Tninekl,  1971;  Taiwan 
tmrginknlHs  (Cameron  ),  1908  (/'.vera);  Bomeo 
ntontivagin  Cameron,  1 891 ;  Mexico 
tmtnttkatai  Tsuncki,  1 954;  Japan 
neotropicus  Koiil,  1890;  Brazil 
nlgricoxfs  Strand,  191 1 ;  Hcuador 
parallehis  Say,  1837;  Mexico 
patagonicus  Mantero,  1901 ;  s.  Argentina 
peiKbilus  Panzer,  1804:  Europe 

O/erJurine,  1807 
podagncus  Koiil,  1890;  U.S.:  Texas,  Arizona;  Mexico 
ssp.  /omrffs  Krombein,  1973;  U.S.:  centr.  and  s.  Texas 
ii>  Morida 
quadriceps  Tsuneki,  1954;  Japan 
rumipambensis  Benoist,  1942;  Ecuador 
5/i/n>zf// Tsimeki,  1964;e.  Asia:  n.  Ryukyua 

ssp.  jto/itf/mj  Tsuneki,  1971;  Taiwan 
smithii  Ashmead,  1900;  Lesser  Antilles  (St.  Vincent) 
soUgri  A.  Morawit?.,  1 864;  n.  and  w.  Europe 

aaopaeus  Tsuneku  1954 

veritocftn-^imcki.  1954 
tmpomUs  K.ohl,  1892;  s.  Mexico  to  Panama 

typkus  Rohwer,  191 1  (Gonostignm) 
thomeicus  Ashmead,  1900;  Lesser  Antilles  (St.  Vincent) 

Genus  Caniinsti^nuLs  I  suneki 

Generic  diu^nuiis:  Mandibk-  wuli  ivvu  (male)  or  three 
(female)  apical  teeth;  labruni  subiriangular,  rounded  at 
apex;  face  with  a  shallow  scapal  basin,  lower  frons  with 
a  median  carina  or  ridge  which  may  be  produced  bito  a 
spitie  or  T-sluiped  liook;  clypeus  without  dense  silvery 
haii;  eyes  broadly  separated,  sumeiimes  converging  a 
little  below,  especially  hi  males;  pitted  and  rather  broad 
grooves  along  orbits  ( fig.  46  C);  head  well  developed  be- 
hind eyes;  occipital  carina  present,  complete  to  midven- 
tnl  line  of  head  and  separated  from  hypostomal  carina; 


notauli  developed  but  sometimes  short;  omaulus  present; 

no  definitive  episternal  sulcus  o.xccpt  bolow  omaulus; 
acetabular  carina  and  suhomaulus  absent;  pitted  hyper* 
Sterriaulus  present,  exieruliiig  dhliquely  posterad, some- 
times joining  pitted  scrobal  sulcus,  latter  usually  present 
(fig.  45);  female  foretarsus  without  a  rake;  lundtibia 
without  a  scries  ot"  posterior  spines;  stigma  large,  about 
three  times  as  long  as  Itigh,  covering  considerably  less 
area  than  marginal  cdl;  two  submarginal  cells;  hindwing 
media  diverging  well  beyond  cii-a  (fie.  41  H),  petiole 
much  longer  than  twice  its  diameter,  m  any  case  longer 
than  hindcoxa;  female  pygidial  plate  present,  oval  to 
teardrop-shaped  in  outline  (fig.  4?  1). 

Geographic  range:  The  21  species  of  Carinusiigmus 
are  restricted  to  the  Old  World.  A  majority  of  the  spe- 
cies (1  I)  occur  in  the  Ethiopian  Region  including  two 
{nubitipennii  Arnold  and  lenellus  Arnold)  from  Madagas- 
car. Tlie  Oriental  fauna  has  most  of  the  remaining  species 
(8)  ranging  from  Taiwan  to  India.  Island  rapieientatim 
are  found  on  Taiwan,  Hainan,  and  Sri  Lanka.  Only  two 
species  occupy  the  fringes  of  the  Palearciic  Region: 
marocemis  Tsuneki  from  Morocco  mijUippuvi  Gussa- 
kovskij  from  Japan. 

Systematica:  The  most  obvious  recognition  character 
is  the  presence  of  broad  and  areolate  grooves  along  the 
eye  maighis  (fig.  46  C).  Since  the  width  and  areolation 
of  these  grooves  is  a  matter  of  degree,  other  features 
discussed  undei  Stigmus  and  Paracrabm  yie  more  diag- 
nostic. The  Asian  species  have  been  keyed,  described, 
and  several  of  them  figured  by  Tsuneki  (1954a,  1963d, 
1966b,  1971c).  In  prciposing  his  new  subgenus.  Tsuneki 
empliasi/cd  tlu-  .iinu'd  irons.  cier.;ite  eruuviiig  on  the 
head,  long  petiole,  long  forewing  stigma  and  nonsilvery 
clypeus.  However,  he  ne^ected  to  describe  the  distal 
origin  of  the  hindwing  media  (althougli  he  figured  it). 
This  characteristic  diiferentiales  the  genus  from  both 
Stignua  and  Paracrabro  (fig.  41  G,  H )  us  well  as  other 
members  of  the  subtribe.  We  have  seen  no  Ethiopian 
material,  but  descriptions  and  figures  of  Arnold  (1945) 
covering  the  species  of  Madagascar  and  those  of  Le- 
dercq  (1959)  treating  the  species  of  central  Africa  seem 
fairly  typical  of  Carimstigmus.  as  we  know  it. 

Biology:  .'Xrnold  (1''24).  Yasuniatsu  and  Watanabe 
(1964),  Iwata  (1964a),  and  Tsuncki  (1970a)  have  repor- 
ted on  Carinostigmus  biology,  the  most  detailed  account 
being  that  of  Iwata. 

The  African  C  gueinzius  Turner  nests  in  the  straws  of 
thatch  (Arnold,  1924,  under  the  name  rugosifions  Ar- 
nold). Two  .Asian  species,  nvfl/a/ Tsurv:ki  (  from  Hainan 
I.)  and  monsirosus  Isuneki  (tToni  I  luiljud)  nest  in 
stems  of  the  compCtite  £upan>rium  elephantus.  The 

nests  of  tnonttrosus  are  about  1 .65  mm  in  diameter  and 
8  to  14  cm  in  length:  cells  are  approximately  10  mm 
long  and  separated  by  plugs  of  pith  3  to  6  mm  hing  (Iwa- 
ta, 1964a).  Aphids  are  the  only  known  prey  of  Carina- 
sterna  and  are  probably  transported  in  the  wasp's  man- 
dibles, as  in  Sligmiis.  Yasumalsu  and  Watanabe  (1^64) 
provided  the  only  record  of  determined  prey ,  C  Jilip- 
ftopf  Gussakovskij  tKomAgrio^Mskuncola  Matsu- 
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FIG.  46.  Facial  portraits  of  females  in  the  tribe  Pemphredonini. 


mura  in  Japan.  According  lu  Iwala  the  egg  ul  iH<aiai  is 
placed  at  the  bottom  of  the  burrow,  and  aphids  are  pro- 

visi(Mieii  progressively,  creating  a  suhsdcial  situation.  He 
alsi)  considered  momtrosus  to  be  subsocial,  since  in  one 
nest  he  found  three  female  and  four  male  adults.  One 

jdult  female  luid  wnm  v.  ii!t:i  iirul  was  assumed  lo  be  the 
moilicr  of  llio  loinaining  si\  aduils.  In  addiiioii,  anaiy.sis 
of  another  nest  in  which  cell  1  contained  a  pupa,  cell  2 
a  prcpupa,  and  cell  3  a  medium  sized  larva  with  14 
aphids,  prompted  Iwata  lo  claim  the  cells  of  momtrosus 
are  progressively  provisioned.  However,  the  evidence  for 
subsociality  in  species  o(CartHosiigmus  still  needs 
confirmation. 

hwasities  of  Carinostigmm  are  as  yet  unknown. 

Checklist  of  CMnostlgmus 

a!ernniiis  Turner.  |1I7;  s.  India 

barbaius  (Arnold),  1960  {Stigmus);  Mozambique 

congruus  (Walker),  1860  (Stigmus);  s.  India;  Sri  Lanka 

riiger  Motschulsky.  ISfi3  \Sni'>!nfi) 
fni/>MS  (Leclercq),  I'^Sy  (,SV;.4;w,7.\ ):  Rliodesia,  S.  Africa 
/31(pipow(Gussakovskij),  1934  {Siigmus),  idpM 
formosanus  (Tsuneki),  1 954  {Siif;nim)i  Taiwan 

taiwanus  Tsuneki,  1966  (Stigmus) 
gueimius  (Turner),  1912  (Sltpnut);  Zaire,  Rhodesia,  S. 
Africa 

ngostfrons  Arnold,  1923  (Stigmus) 

guillarmoJi  (Aitu)ld).  1955  (Srigmiis):  Lesotho 

/larMt/m  (Leclercq),  1961  (Sttgnuis);  Z^he 

iwatai  (Tsuneki),  19S4  (Srtgrma);  Hong  Kong,  Taiwan; 

China:  Hainan 
julwnim  (Arnold),  1927  (.V//>,'mi/i);  Zaire,  Rhodesia, 
S.  Africa 

ssp.  hybridus  (Ledercq),  1 959  (Stipnus);  centr.  and 
s.  Africa 

!cr!frr'!\  (  Atiinld)  1947  (Sdpniis);  Rliodesia 
ffUHor  (MaidJ ),  1925  {Siigmus);  Sumatra 
mawmsis  (Tsuneki),  1956  (Sligmus):  Morocco 
monstrosus  (Tsuneki),  1963  (SUgmus);  Thailand 
nubilipennis  (Arnold),  1944  (Stigmus);  Madagascar 
pseudoscutus  (Lcclercq),  1959  (Sti^'mus):  Zaire 
saigusei  (Tsuneki),  1966  (Stiffmts);  Taiwan 
teneBus  (Arnold),  1944  (Stigmus);  Madagascar 

fliiu'hithlinti'^  (Tsuiu'ki),  iSiignnis);  Ttiailand 

u^a/iJ/CMi' (Leclcrcq),  l')5\)  iSiif-inus):  Uganda 

Genus  Microstigmus  Ducke 

Generic  diagnosis:  Mandible  with  two  apical  teethi  malar 
space  often  very  long;  scapal  basin  shallow,  lower  irons 

with  a  svcak  longitudinal  ridge:  clypons  sparsely  haired; 
eyes  bmadly  separated,  inner  margins  essentially  parallel, 

no  broad  orbitd  grooves;  occipital  carina  absent;  pro- 
notum  with  a  transverse  carina;  notauli  at  most  weakly 
developed;  mesopleuron  with  sulcus  originating  below 
posterior  apex  of  pronotal  lobe  and  extending  ventrad 
to  anterior  margin  of  pleuron  (?  =  episternal  sulcus);  ob- 
lique hyperstemaulus  usually  present:  acetabular  carina 
and  scrobal  sulcus  absent:  female  furctarsus  without  a 
rake;  hindtibia  without  posterior  spines;  stigma  large. 


about  twice  as  long  as  higli  and  covering  nearly  half  as 
much  area  as  marginal  cdl;  Ri  complete  to  end  of  mar- 
ginal  cell  (  fig.  47  B);  one  long  closed  submarginal  cell; 
liindwing  media  diverging  at  cu-a;  petiole  short,  hardly 
longer  than  wide,  composed  of  both  tergum  and  ster- 
num; female  pygidial  plate  absent. 

Geograp/iic  range:  The  species  arc  all  Neotropical  and 
luwe  been  reported  from  F^guay  to  Costa  Rica.  Seven- 
teen species  are  known. 

Systematics:  Tlie  three  genen, Microstigmus,  SpUo- 
mena,  mdXymia  share  the  following  characters:  no 
occipital  carina,  a  shallow  scapal  basin,  bidentate  man- 
dibles, a  weak  ridge  on  the  lower  frons,  no  apparent 
innaiilus,  no  scrobal  sulcus,  similar  hind  wing  venation, 
abdomen  sessile  or  nearly  so,  notauli  weak  or  absent, 
hindtibia  not  bristly  or  spinose,  and  no  pygidial  plate. 

The  two  most  diagnostic  features  of  the  group  arc  (he 
absence  of  the  occipital  carina  and  the  indistinguisliable 
point  of  divergence  of  the  media  from  Cu  in  the  hind- 
wing.  In  most  pemphredonincs  the  media  diverges  before 
the  cubito-anal  crossvein  (fig.  47  l^.)  or  beyond  it  (flg. 
41  H).  In  these  cases  the  cubitus  proper  is  represented 

by  a  short  posteriorly  directed  hKin.  !i  In  ilie  present 
group,  however,  the  combined  media  and  cubitus  con- 
tinue to  the  radiomcdial  crossvein  without  a  posterior 
branch  (flg.  47  B),  and  for  practical  purposes  the  media 
diverges  at  cu-a. 

Tiie  three  genei:i  aie  nicely  separated  hy  the  forewing 
venation;  Spilomem  lias  two  closed  subniaiginal  cells, 
Mhrostfgmus  has  one,  and  Jl^wna  lias  none.  In  addition, 
the  forewing  radius  is  c(>mplete  to  the  end  of  the  mar- 
ginal cell  in  Microstigmus. 

Sevwal  tnteresting  but  variable  features  are  found  in 

JI0crostignniK.  M.  myersf  and  waviwri  have  the  malar 
space  short  as  usual  in  pempliiedi>nines  but  comes,  eber- 
hardi.  bicolor,  nigripes,  lobifex.  ihripoctenus.  theridii, 
and  guianensis  have  it  relatively  long.  Most  species  have 
the  ocellar  triangle  higher  than  wide.  There  appears  to 
he  a  strong  tendency  in  the  genus  toward  pale  (straw- 
colored)  integument.  M.  theridii,  thrqtoctenus,  nigripes, 
lobifex,  guianen^,  and  comes  are  extensivdy  pale,  and 
bnaudventris  and  eberhardi  are  mostly  pale  except  for 
the  abdomen.  Areolalion  of  tlte  thota.\  is  often  canied 
to  an  extreme  \n  Microstiptaa.  All  species  examined 
have  the  prop<Hieum  apd  metanotum  br<iadly  areolatc. 
In  addition,  such  species  as  nigripes,  ihripoiiemis,  and 
lobifex  have  the  scutellum  and  nu  soplouron  divided  into 
a  netvrark  by  secondary  carinae.  A  few  of  ttiese  ridges 
can  be  discerned  on  bleohr.  In  hbffiat  the  scutum  ia 

similarly  covered  with  subdivisions.  The  acape  iS  also 
unusually  lonp  in  Microstigmus. 

Other  variable  characteristics  that  are  useful  at  the 
qtecies  level  are  the  stoutness  of  the  flagellomeres  which 
are  nearly  quadrate  in  wagneri,  guianensis,  myersi.  tiiri- 
poctenus,  and  bnmniventris  but  mostly  more  slender  in 
theridii,  comes,  ebetiiardi,  bicolor,  nigripes,  and  lobifex. 

The  close  relatlondiip  of  Microstigmus  and  SpBomena 

is  supported  by  larval  studies  of  I'vans  and  Matthews 
(1968a)  onM  comes.  These  authors  pointed  out  critical 
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similarities  in  the  absence  of  setae,  presence  ofantennal 
papillae,  a  semicircular  labrum,  and  a  tridentate  nuuidi* 

bk«. 

Richards  (1972b)  revised  the  genus. 

Biology:  Microstigmus  nests  in  dense  tropical  forMt$ 

of  Atnericaii  juiiijes.  The  iicsts  are  suspended  beneath 
leaves  ol  Coccoloba  pubescens  (Myers,  1934)  or  Cryso- 
phtlaguagara  Allen  (Matthews,  1968a)  and  are  made  of 
fiheis  ill  waxy  bloom  of  the  supporting  pl;inl.  Nests  may 
be  iiicoipotated  with  bits  of  loiten  wood  (Richards, 
1932)  or  earth  pellets  (Turner.  1929).  The  plant  fibere, 
formed  into  a  conical,  baglikc  structure  about  12  mm 
long,  are  not  woven  but  lield  loosely  by  fine  threads  of 
a  silklike  material.  Ilie  silk  becomes  more  prominent  near 
the  apex  of  the  bag  and  wholly  predominates  in  a  coiled 
thin  pedicel  of  about  1 2  mm  (longer  if  straightened). 
Cdlsare  poekeilikc  cavities  (from  one  to  18)  in  the  low- 
er half  of  the  nest.  Adults  reside  in  the  upper,  hollow 
part  just  below  the  entrance  (near  the  base  of  the  pedi- 
cel). The  inside  of  this  part  of  the  nest  is  covered  with  a 
smooth,  rigid,  translucent  coalnig  (Matthews,  1968b). 
Prey  consists  of  Collembola  (Iwaia.  h'42:  Myers,  1934; 
Matthews.  1968b)  or  of  ihrips  (Matthews,  1970).  Ducke 
(1907a)  originally  suggested  Microstigmus  as  a  parasite 
of  Ihcndiid  spiders,  smcc  the  wasp's  nests  superficially 
resemble  those  of  Theridiidae.  Myers'  (1934)  study  of  a 
Trinidad  Micmstigmus  (probably  myeni  Turner)  showed 
tliat  llie  fooj  muss,  cuiisistiiip  aitnust  eiitiieK'  ot  ento- 
mobryids  (one  sminthurid)  with  the  legs  and  antennae 
removed,  was  secured  to  the  cell  wall  with  silk.  Mat- 
thews ( 1 968h)  recorded  about  1 .200  unmutilated  Collem- 
bola as  prey  oiM.  comei.  About  85  percent  were  ento- 
mobiyids,  and  15  percent  were  sminthurids.  The  number 
of  prey  provisioned  varies  f-foni  ahiuii  !  3  to  more  than  50. 

Myers  ( 1934)  fnuiid  one  nest  contained  ait  unidenti- 
fied picromalid.  anJ  w  ilil'ruMit  imulentitieil  Lhalcuinid 
emerged  Uom  »  Microstigmus  pupa.  Richards  (1935b) 
reared  a  braconid  parasite,  Heteroqfttus  mamtigmi  Rich- 
ards from  M.  thcriilii.  The  same  parasite  was  found  by 
Matthews  (196Hb)  on  M.  comes. 

Matthews  (1968a,  b)  gave  the  first  detailed  description 
of  sociality  among  sphecid  wasps,  when  he  described  the 
habits  of  Micrtntiffinus  comes.  However,  Iwata  (1964a) 
had  previously  tlaiined  subsiivi.ilit>  for  the  pemphredo- 
nine  genus  Carinostigttms.  Mattliews'  studies  were  made 
in  Cbsta  Rica  and  his  evidence  can  be  outlined  as  follows: 
Most  nests  contained  Isvo  or  more  females  and  ovarian 
dissection  indicated  reproductive  donunance  (one  always 
had  a  larger  oocyte  than  its  nest  mates)  without  apparent 
external  morphological  differences.  No  two  cells  in  a  nest 
arc  ever  at  the  same  stage  of  development,  furtlier  sub- 
stantiatmg  that  only  one  egg  is  available  per  colony  at 
any  time  regardless  of  the  number  of  females  present.  In 
a  nest  containing  two  females  both  were  observed  to  car- 
ry  prey  to  tlse  same  cell;  thus  females  cooperate  in  pro- 
visioning one  cell  at  a  time.  Cooperation  among  females 
in  nest  defense  was  observed.  All  nests  with  more  than 

one  adult  always  had  at  least  one  adult  present     a  pos- 
sible division  of  labor  between  foragers  and  those  left  to 


protect  the  nest.  Larval  and  pupal  ceils  in  active  nests 
have  no  fecal  pellets  or  meconial  remams,  while  those 
kept  without  adults  (in  covered  petri  dishes!  accumulate 
fecal  matter,  thus  indicating  parental  care.  Although 
many  new  adults  emerged  during  the  study,  no  new  nests 

were  found;  apparentK  the  offspring  associate  with  pre- 
viously establi&tied  nesii».  Larvae  spin  no  cocoons  and  ap- 
pear to  have  no  qiinnerets  (Evans  and  Matthews,  1963a). 

Checklist  of  Microstigmus 

adelpfim  Richards,  1972;  Panama 
«r/e/ Richards.  1972;  Brazil 
hicolor  Richards,  1971;  Hcuador.  Guyana 
bmnniventris  Rohwer,  1923;  Paraguay 
comes  Krombein,  1967;  Costa  Rica 
e^rr/tanb*  Richards,  1971;  Colombia 
guiaiiensis  Rohwer,  1923; Guyana 

hings!'Hii  Richards.  1932 
&>6(^ex  Richards.  l'»72;  Guyana 
tuederwaldti  Richards,  1972;  Brazil 
myersi  Turner.  1929;  Trmidad 
miconiae  Richards,  1972;  Panama,  Venezuela 
rtigrifex  Richards,  1972;  Guyana 
patlidus  Richards.  1 ''72;  Colombia 
sorur  Richards,  1972;  Colombia 
themtn  Ducke,  1907;  Brazil,  Guyana 
rfiripocicnits  Richards.  1970;  Costa  RJca 
wagneri  du  Buysson,  1907;  Brazil 

Genus  Spilomena  Shuckard 

Generic  diagnosis:  Mandible  with  two  apical  teeth;  malar 
space  short  to  moderate;  labrum  apically  truncate;  scapal 

basin  barely  indicated;  lower  frons  with  a  sh<iit  longitudi- 
nal ridge;  clypeus  iioi  densely  silvcied;  eyes  bruadly  sep- 
arated, inner  margins  •stentially  parallel  or  a  little  con- 
verging above;  simple  grooves  sometimes  developed  along 
orbits;  occipital  carina  absent;  pronotum  with  a  transverse 
carina;  notauli  weakly  indicated;  apparent  epislernal  sul- 
cus displaced  forward  and  arising  beneath  posterior  apex 
of  pronotal  lobe;  no  definite  omaulus;  no  acetabular 
carina  i>r  scrobal  sulcus,  a  weak  horizontal  hyperstern- 
aulus  sometimes  indicated;  female  foretatsus  without  a 
rake;  hindtibia  without  posterior  spines;  stigma  large, 
covering  about  half  as  n  i;.!-  area  as  marginal  cell;  R, 
extending  to  end  oi  uLugiiul  cell  (fig.  41  !•  );  two  sub- 
marginal  cells;  hindwing  media  diverging  at  cu  a  (not  sep- 
arated from  Cu  -  see  Microstigmus)  (fig.  47  B);  petiole 
absent  or  short  and  no  longer  than  broad  as  seen  frtnn 
above;  female  pygidial  plate  absent  or  narrow. 

Geog^iophic  range:  Spilomena  is  recorded  from  all 
zoogeographical  realms.  There  is  only  a  single  South 
American  reprcsentalivc.  r  '!f'<7M/\  Herhst  frnm  Chile. 
However,  we  have  exauiuicd  nialcrial  ol  .several  unde- 
scribed  species  from  Ecuador,  Brazil,  and  Argentina.  The 
number  of  described  species  from  each  region  is  as  fol- 
lows: Nearctic  -  5;  Palearctic  -  22;  Ethiopian  -  9;  Ori- 
ental    4:  Australian  —  9;  Neotropical  -  1 .  Insular  forms 
include  canariensis  Bischoff  from  the  Canary  Islands, 
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mm  Af  nulil  im  Mm^,  ^nd  ^it^M  TumfiJ 

from  Tasmania. 

Systemalics:  Rehilcd  to  Xy^ma  ind  Micros! ignius,  us 
disciused  under  the  latter  genus  but  differing  from  both 
in  having  two  complete  submarginal  etHh  and  from 
Xy^nw  in  having  Ri  extending  t<i  the  m;irginal  cell  apex. 
SpUomena  are  small  wasps,  the  males  of  which  have  yel- 
low facial  marlcings.  Generally,  the  sculpture  of  the 
hend  is  very  fine,  but  the  AustraJian  longiceps  has  the 
face  longitudinally  striate.  Most  of  the  species  are  black, 
but  a  few  have  extenshre  reddish  or  straw^olored  areas. 

We  have  synonymizcd  Taiulia  Tsuneki  (1971c)  under 
Spilomena  because  it  seems  to  agree  with  all  of  the  im- 
portant generic  characters.  Tsuncki's  type  speciei,/{i^ 
mosana.  is  kni>wn  only  from  the  female,  and  it  appears 
to  diflei  troni  other  Spilomem  mainly  in  its  longer  ma- 
lar space  (a  variable  character  in  this  subtribe  —  see 
Microstigtnus). 

The  Palearctic  species  were  treated  in  some  detail 
by  Bluthgen  (1953).  Yarrow  (1969)  lias  given  a  key  to 
the  five  British  species.  Tsuneki  (1971b)  revised  the 
Japanese  species.  HeU<n  (1954),  Van  Udi  (1955)  Bean- 
nmnt  ( 1956b),  and  Valkeila  ( 1957)  treated  various  Furo- 
pean  forms.  Leclercq  (1959J  keyed  the  Ethiopian  species. 

Bhbfgy:  American  species  of  SpUomena  have  been 
studied  by  Krombcin  (1956b.  195Sb.  196.^a).  Bliithgen 
(1953,  1960),  Valkeila(1957,  1961),  Beaumont  ( 1964b), 
Arnold  (1923b).  Tsuneki  (19S6b.  1970a),  and  Danks 
(1971)  recorded  bidagical  information  on  Old  World 
species. 

The  species  nest  in  twigs,  structural  timber,  and  de- 
cayed wood.  Ihe  primary  prey  tppeais  to  be  immature 

thrips,  but  Krombein  (1956b)  recovered  adult  thrips  from 

nests  orpi/sfZ/j  in  West  Virginia.  .'Msn.  HKitlit'.en  i  1''53) 
Stated  tliat  iimnature  I^yllidae  are  provisioned  by  troglo- 
dytes. Arnold  (1923b)  recorded  hnmature  Coccidae  as 
prey,  and  Beaumont  (1964b)  said  that  aphids  and  coccids 
are  stored  by  Spihinem.  The  species  carry  the  prey  in 
their  mandibles  (Tsuneki,  1956b,  1970a). 

Paf;i«;ites  nf.Spr/ome/w  (several  British  species)  were  re- 
corded by  Danks  ( 1971 )  as  the  ichneunumid  Neorhochodes 
eatiim  I  R-.ishka),  the  chalcidoids  Diumerus  armatus  Bohe- 
man  and  Lonchetron  fennicum  Graham,  andthe  cUoropid 
Oadnetla  rdsenrima  (Macquart). 

Checklist  of  SpOomma 

oOoc^ypeiirff  Bradley,  1906;  U.S.:  transcontinental;  Can- 
ada: Brit.  Columbia 
ampliceps  Krombein,  1952;  U.S.;  W.  Virginia 
omnia  leclercq,  1961;  Zaire 
mukma  Ledercq,  19S9;  sw.  Africa 
ousmr/ft  Turner,  1910;  Austrdia:  Queensland 
barheri  Krombein,  1962;  U.S.:  transctmtinental;  Canada: 
Ontario 

beattt  BiQthgen,  19S3;  Ea^tand,  France,  Switzerland 
bimaculata  (Rayment)  193O(Afu!n]!S&)sa0);  Australia: 

Victoria 

canarienm  Bischoff,  1937;  Canary  Is. 
CBpitttta  Gussakovskij,  1931  ;sw.  USSR:  Kazakh  S.S.R. 


curmca  (Dahlbom),  1843;  (Ce/to);  n.  Europe 

dedzvU  I  suiieki.  1 97 1 ;  Japan 

diiJerem  Bluthgen,  1953;  England,  centr.  and  n.  Europe 
degmtuU  TUmer,  1916;  Australia 

ensHrii  Bluthgen,  1953;  England,  centr.  and O.  Europe 
expectata  Valkeila,  1957;  Finland 
/onnoaayuid^neki),  1971  (rofttUi):  Taiwan 

foxii  Cookerell .  1 897;  U.S.:  California,  Arizona,  New 

Mexico,  Colorado 
,^/v(Corn{5  Gussakovskij,  1931 ;  sw.  IJ.SSR:  Uzbek  S.S.R. 

hohartia  Turner.  1914;  Australia:  Tasmania 
indostaiia  Turner,  1918;  w.  centr.  India 
iridescem  Turner.  1916;  Australia 

facohsi-iii!  M:iidl.  1 ''25 ;  Sumatra 
laponica  I  su  iic  k  i ,  1 9  5  6 ;  J  a  p<i  n 
fazszaW  Tsuneki,  1972;  .Mongolia 
koikensis  Tsuneki,  1971 ;  Japan 
lafvkeps  Tsuneki,  1956;  Japan 
lungkcps  Turner.  I'll 6;  Australia 

longifroiis  {Rxymctu),  1930(M»cfo^l!osia);AustraUa:  Vic- 
toria 

linen  emris  Turner,  1936;  .Australia:  Queensland 

merceii  Arnold,  1923;  S.  Africa 

moesayt  KoM,  1898;  Hungary,  Czechoslovakia 

raiWf7/Sn<inak.  1942 
mongolica  I  suncki,  1972;  Mongolia 
nikkoensis  Tsuneki,  1 97 1 ;  Japan 

oblitcrata  Turner,  1914:  Malaya 

o6stM/-/tjr  Ciussakovskij,  l'>52;.sw.  USSR:  Tad/hik  S.S.R. 
pondola  Leclercq,  1959;  Zaire,  S.  Africa 
punctatissima  Bliithgen,  19S3;  centr.  and  s.  Europe 
pusilla  (Say),  1837  (Siigmus);  centr.  and  e.  U.S. 

rohusia  Arnold,  1''27;  S.  Africa 

rushanica  Gussakovskij,  1952;  sw.  USSR:  Tadzhik  S.S.R. 
mdesculpta  Gussakovskij,  1952;  sw.  USSR:  Taddiik 

S.S.R. 

mfitarsus  (Rayment).  1930 (A/ww^'toMia); Australia: 
Victoria 

siyrisl  Arnold,  1945;  Madagascar 
stevenmni  Arnold,  1924;  Rhodesia 

troglodytes  (V.ini\t\  I  inden).  1 829  (Sr/gmi/s);  England, 
widespread  in  Europe,  centr.  Russia,  Azores 
nanutis^naa  Radosdcowski,  1877  (Stignau) 
turrieri  Arnold,  1927;  S.  Africa 
vagaiis  Bliithgen,  1953;  England,  n.  and  centr.  Europe 
wittei  Leclercq,  1959;  Zaire 

Genus  Xystna  Pate 
Generic  diagnosis:  Mandible  with  two  apical  teeth;  sea- 

pal  liasin  sluilliiu  ,  Idvvoi  (Kuis  with  .i  woiik  luii^jiliulinal 
ridge;  clypcus  sparsely  liaired;  eyes  broadly  separated, 
inner  margins  undulate  but  essentially  parallel;  no  grooves 
along  orbits;  occipital  carina  absent;  pronotum  with  a 
transverse  carina,  notauli  absent;  apparent  episternal  sul- 
cus displaced  forward  and  arising  beneath  posterior  apex 
of  pronotal  lobe;  no  definite  omaulus;  no  acetabular  car- 
ina, scrobal  sidois  or  faypefstoiutdtis;  female  foretarsus 
with  a  rake;  hbidtibia  without  posterior  spines;  stigma 
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large,  les$  (han  twice  as  long  a&  high,  smaller  than  margi- 
nal ceH;  R|  absent  beyond  stigma,  marginal  cell  thus 
"open"  anteriorly  (fig.  47  A);  no  closed  submarginal 
cells;  first  discoidal  cell  cumplctc,  secund  absent  and  sub- 
discoidal  cell  weakly  sclerotized  posteriorly,  often  ap> 
po:itin:^  iineti  behind  (fig.  47  A):  radial  sector,  M  +  Cu, 
and  anal  vein  ut  hindwing  not  well  sclerutized  beyond 
basal  stubs,  costal  cell  only  closed  cell  of  wing;  gaster 
sessile;  female  pygidial  plate  absent. 

Geographic  range:  This  genus  is  known  fioin  eastern 
United  States  (Penn^lvanla  to  Geoigia)  and  South 
Africa. 

Systematics:  Xysma  are  small  black  wasps  about  2 

mm  in  length.  The  genus  is  known  from  a  few  specimens 
of  two  species.  We  have  studied  two  females  collected 
by  Kiombein.  Xyma  seems  to  be  a  highly  specialized 
derivative  from  Spih^memAiks  stock.  The  absence  of  an 
occipital  carina  and  pygidial  plate  and  the  essentially 
sessile  gaster,  as  well  as  pleural  features,  relate  Xysma  to 
Microstigmus  and  Spilornena.  However,  it  is  easily  sep- 
arated by  the  absence  uf  R,  along  the  marginal  cell, 
the  absence  of  submargmal  cells  in  the  forewnig  (  fig. 

47  A),  and  the  reduced  hindwing  venation,  in  Xysma  the 
tendency  of  the  group  toward  weak  notauU  is  carried 

to  completion,  since  they  are  no  longer  visible. 

Telexysma  Leclercq  was  described  from  a  single  fe- 
male from  the  Cape  region  of  South  Africa.  The  single 
ilis^ niJal  cell  was  made  the  principal  basis  <if  separation. 
Lecleicq  was  misled  by  the  Xysma  ceanoihi  wing  draw- 
ing of  Pate  (1937c)  which  depicted  two  discoidal  cells. 
Specimens  of  ccannthi  that  we  have  studied  show  the 
second  discoidal  cell  only  partly  scleioti/ed.  In  a  slide- 
mounted  wing  the  second  discoidal  appears  broadly  open 
posteriorly.  This  agrees  closely  with  the  figure  of  Telexys- 
ma a/Hcana  given  by  Ijeclercq  (1959).  The  principal 
difference  between  the  wing  of  ctw/o^/f/  and  a/WeonfliSthe 
somewhat  smaller  marginul  cell  uf  the  latter. 

A  complete  generic  description,  a  detailed  description 
of  the  only  known  American  species,  and  a  discussion  of 
affinities  was  given  by  Pate  (1937c). 

Biology:  Krombein  ( 1958a)  studied  X.  veanothae 
(Viereck)  in  Arlington,  Virginia  and  on  Plummers  Island, 
Maryland.  At  Arlington,  female  wasps  entered  anobiid 
borings  in  a  cowshed  wall.  Krombein  presumed  that  ,Vys- 
ma  excavated  galleries  in  the  anobiid  frass  as  do  some 
species  of  Spihmena,  On  Plummers  Island,  the  WMps 
nested  in  riit"lers  of  a  cabin  porch.  Both  colonies  provi- 
sioned their  nests  with  Ihrips.  Tlie  prey  are  transported 
in  the  wasp's  mandibles  and  are  held  venter  up. 

Giecklisl  of  Xysma 

ttfricana  (Ijeclercq),  1959  (Tefexyama):  S.  Africa  (Cape 

Province) 

ceanu/Aae  (Viereck),  1904  (Ammuplanus);e.  U.S. 

Subtribe  Ammoplanina 
The  Ammoplanina  are  tiny  or  very  small  wasps  2  to  3  mm 
long.  The  head  is  prognathus  (directed  forward)  rather 
than  orthognathus  (directed  downward).  The  seven  genera 


appear  to  be  restricted  to  the  Holaictic  and  Ethiopian  re- 
gions. The  wings  display  a  great  amount  of  venational  re- 

duction  in  ihis  group.  Most  genera  have  one  suhmarginal 
cell  and  two  discoidal  cells  (including  the  subdiscoidal 
cell).  AnonUopteryx  and  Pnttostlgmus  have  two  submar- 
ginals,  but  their  marginal  cell  is  so  reduced  that  its  apex 
is  far  removed  fr«)m  the  wing  margin  (fig.  47  (\H).  Tlie 
marginal  cell  is  open  in  Ammoplamdba  and  Timberlakena, 
and  sometimes  R|  is  absent  or  envanescent  beyond  the 
stigma  (tigs.  47  G,  49  A).  Some  Timberlakena  have  two 
submarginals  w  hile  others  have  one  oi  no  closed  cells. 
The  stigma  is  broadly  lenticular  in  Protostignna.  Anotni- 
opteryx,  Ainmoplanops,  and  Pulverro  (fig.  47  A,E,F,H) 
but  subglobose  in  Ammoplanus,  Ammoplanellus.and  some 
Timberlakena  (ligs.  47  D,G,  49  A).  Pidv&ro  and  Ammo- 
planops  have  the  normal  complement  of  hindwing  cells, 
and  the  divergence  of  the  media  before  ju-  i  ui  these  u\o 
genera  is  the  most  generalized  of  the  subtribe  (tig.  47  E), 
Antmk^teryx  and  Pmtostigmm  also  have  all  cells  intact, 

but  the  media  appears  to  diverge  :i!  ^w-.i  (Tig.  47  H).  In 
Ammopianeilui  and  Ammoplauux  lundwings  the  cells  are 
still  recognizable,  but  the  veins  are  weakly  sclerotized, 
and  the  media  diverges  well  beyond  cu-a  (fig.  47  D,G).  In 
Timberlakena  the  veins  of  the  hindwing  are  at  most  rep- 
resented only  by  basal  stubs  except  that  the  costal  cell 
is  usuaUy  formed  (fig.  49  A-C).  The  pronotal  collar  is  not 
transversely  carinate,  and  the  mesopleuron  lacks  an  omau- 
lus  and  acetabular  carina  but  the  episternal  sulcus  is  well 
developed  and  normally  placed.  The  petiole  when  pre> 
sent  is  very  diort  We  have  only  checked  a  few  examples 
of  some  ijenern,  but  the  mandible  sockets  appear  to  be 
closed  and  plantulae  absent.  Tliese  need  to  be  further 
studied.  The  most  useful  publications  on  the  group  are 
those  of  Gussiikovskij  (1931b),  Pate  (1937c),  and  1^ 
clercq  (1959). 

Too  little  is  known  about  the  habits  of  the  Ammo- 
planina to  permit  generalization.  Thrips  are  the  only  re- 
ported prey. 

Cenw,  i'rulustigmus  Turner 

Generk  diagnosis  (based  on  male):  Mandible  with  two 
apical  teeth;  scapal  basin  >lialliiw ,  eyes  broadly  sepaiated, 
inner  margins  sUghtly  converging  above;  occipital  carina 
absent,  scrobd  sulcus  very  weak;  hindtibia  posteriorly 
spinulose;  stigma  large,  broadly  lenticular,  acute  at  apex, 
more  than  twice  as  large  as  marginal  cell  which  is  short, 
truncate  and  removed  from  wing  margin  (fig.  47  H);  two 
submarginal  cells  of  which  second  is  pctiolatc  in  front; 
liindwing  media  diverging  at  cu-a;  propodeum  from  above 
shorter  than  breadth  at  middle;  petiole  very  short. 

Gajff!V>^nmge:  Protostignm  contains  two  species, 
both  from  the  Ifeditemnean  area:  ^ampioni  TUmer 
from  Tunisia  and  sbuitlaa  Mochi  from  die  Siiuii  Penin- 
sula. 

Syttematks:  As  discussed  undtr  Anomiopreryx,  these 

two  genera  are  very  close  and  possibly  slumliJ  he  merged. 
Since  only  a  tew  male  specimens  are  known  in  the  two 
genera,  it  is  difficult  to  form  proper  generic  concepts.  For- 


Uupy  (lyhieo  inaieiial 


FIG.  47.  Winp  of  the  tribe  PemphredoninL 
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luii.iiL'Sy,  llie  species  invtilvetl  li.ivc  been  well  des- 
cribed ind  illusiratcd, /4.  parado.xa  by  (iiissakovskij 
( 1 935 1.  /'.  championi  by  Turner  ( I  '>  j  8 ),  and  P.  sin- 
ailicus  by  Moclii  (1940).  We  have  studied  the  holi> 
type  niale  ii\  sinaiticus  lent  by  Ihe  United  States 
National  Museum.  In  this  specimen  R|  ends  just  be- 
yond the  stigma.  Also,  sterna  III  and  fV  each  have 
a  patch  of  median,  posteriorly  directed  fimbriae. The 
clypcus,  iow«r  frons  laterally  and  mandibles  are 
ivory-yellow. 
Biology:  Unknown. 

Oiecklist  of  Protottigmut 

championi  Turner.  1918;  Ttmisia 
siiwilicui  (MotliiJ,  1940  (Ammoplanopterus);c.  Medi- 
terranean Region:  Sinai 

Gemu  Anomiupieryx  GvankovakiJ 

Generic  diagnosis  (hiksed  on  male):  Mandible  with  two 

apic;:!  teotd;  scapal  basin  shallow,  eyes  broadly  soparated. 
inner  inargin!i  sligluly  converging  above,  occipital  carina 
absent  (presumubly);  pronotum  elongate;  scrobal  sulcus 
very  weak;  hindtibia  posteriorly  spinulose;  stigma  large, 
broadly  lenticular  but  distally  blunt,  covering  more  area 
than  inareiii.il  .  c\\  which  is  shoii,  Iuiik  .i  a\  .md  removed 
from  wint;  niurgiii  (fig.  47  C);  twu  submarguial  cells; 
hindwing  media  diveri^ng  at  cu-a:  propodeum  from 
above longier  than  brcadlb  at  middle;  petiole  shiul.  about 
as  long  as  broad  seen  tri>m  above;  male  pygidial  plate 
preivent. 

Geographic  range:  This  nionolypic  genus  is  known 
only  Irum  soutliwestern  USSR  (U/bek  S.S.R.) 
*   Systenulics:  We  have  seen  no  specimens  ot  this 
genus,  and  the  above  generic  diagnosis  is  based  on  the 
single  known  male  described  and  figured  by  Gussakov- 
skij  (1935)  Within  the  subtribe  AiTtmoplanina  its  only 
close  relative  vatromiigmus,  which  seeniat  lo  Uitier 
chiefly  in  having  the  second  submarginal  cell  petiolate 
(fig.  47  H)  and  the  piopodeiim  shorter.  These  seem  to 
be  rather  weak  generic  characters,  and  collection  of  more 
material  as  well  as  additional  speciesmay  result  in  reduc- 
tion o(  Anortthpteryx  to  a  junior  synonym.  Both  genera 
have  the  marginal  cell  entirely  removed  from  the  an- 
terior wing  margin. 

Biology:  Unknown. 

(  iu'.  klist  of  Ani>mi(>iUcryx 
paradoxa  Ciussaktivskij,  l'>35;  sw.  USSR:  Uzbek  S.S.R. 

Genus  Pulverro  Pale 

Generic  diagnoais:  Mandible  with  two  distal  teeth,  some- 
times with  an  inferior  median  tooth;  labrum  entire;  fe- 
male scape  about  one-fourlh  as  long  as  entire  antenna, 
scapai  basin  baiely  indicated;  lower  Irons  with  at  must 
an  indicalion  of  a  median  longitudinal  ridge,  except  in 
some  males;  eyes  broadly  separated,  inner  margins  e^ 
sentially  parallel,  vertex  not  unusually  raised  above  com- 
pound «yet;  occipital  carina  absent  dorsally  but  present 


vciurally,  noiauii  evident  anteriorly,  scutum  raised 
above  pronotum  and  sometimes  overhanging  it;  scrobal 
sulcus  distinct,  female  foretarsus  with  a  shoil  rake;  hind- 
tibia  with  some  short  posterior  bristles,  sligma  broadly 
lenticular,  pointed  apically,  at  least  as  large  as  marginal 
cell;  Ri  extending  to  end  of  marginal  cell;  one  sub- 
marginal  and  two  discoidal  cells:  submarginal  cell  out  of 
liiK-  Willi  marginal  and  first  discoidal  cells,  and  with  a 
spur  wiiich  projects  obliquely  backward  (Hg.  47  tj;  hind- 
wing  vrith  two  closed  cells  in  addition  to  the  costal  cell, 
media  diverging  before  cu-a;  petiole  absent;  female  pygi- 
dial plate  present,  subtriangular,  and  somewhat  shiny; 
male  sternum  VIII  fan  shaped  to  subtriangular,  apical 
margin  serrulate. 

Geopaphic  range:  The  seven  described  species  ol 
verm  are  essentially  Nearctic,  althougji  one  species 
ranges  well  south  into  .Mexico. 

Sysitinaliis:  I  he  distinctive  lorewing  venation  (tig. 
47  E)  readily  separates  Af/i^erro  Uom  Ammoplamps  zi 
well  as  from  all  other  genera  of  Pemphredoninae  The 
submarginal  cell  has  an  obliquely  backward  poiming  dis- 
tal spur  which  seems  to  he  a  icmnant  of  a  second  submar- 
ginal cell.  Judging  from  wing  I'olds,  the  spur  represents 
the  distal  vein  of  a  petiolate  cell  which  is  in  the  process 
of  disappearing.  Kxcepi  fo:  venation.  A/Zrcw  i  agrees 
closely  yNi\i\  Ammoplanup^i  in  important  structural  de- 
tails. The  species  of  Putvam  have  been  discussed  and 

keyed  by  Pate  (1937c).  Useful  specific  characters  are  the 
convexity  of  the  scutum,  lormaiion  and  spinulation  of 
the  clypeus,  and  in  males  the  dentition  of  the  mandibles 
and  the  shape  of  sterniun  VIII. 

Biology:  Bohart  and  Grisscll  (1972)  have  published 
the  only  iiifoniution.  They  studied  a  lixisely  knit  colony 
oihtlverru  muniicola  nesting  in  the  side  banks  of  a  dirt 
road  in  the  California  Sierra.  Burrows,  which  had  a  dia- 
meter of  about  ."'  nifi.  ciitcreil  ihc  sloping  hanks  almoit 
huri^ontalty  tlicii  aiiglcU  Uownwaid  io  a  Ucpili  ofabout 
85  mm.  Short  side  burrows  near  the  bottom  Icii  m  cells 
provisioned  with  up  to  21  thrips,  mostly  Frankliiiielfa 
moultoni  Hood  but  partly  Aeoloihrips  fasciatus  (Linnaeus). 
The  thrips  were  adults  lor  the  most  part  and  were  carried 
in  the  mandibles  of  the  wasps.  Burrow  entrances  were 
marked  by  a  mound  of  tumulus  on  the  downhill  side,  and 
they  were  not  closed  during  provisioning  or  after  comple- 
tion of  the  iicst. 

(  hecklist  ol  I'ulverro 

caUfomicus  liighme.  1973;  U.S.:  California 
chumusliann  I'aie,  l')37;l:.S.  w.  California 

cvstanu  Fate,  1937,  new  synonymy  by  Bohart 
columblamts(K6M),  1890  (Ammt^tlnnis);  w.  U.S.  and 

sw.  Canada 
eriogoni  Rohwei,  19Q9  (Ammopknus) 
cotonuh  Pate,  1937 
constricius  (Provancher),  1895  (Anacnbroy,  UJS.:  s. 
California 
Serrano  Pate.  I ''37 
kevis  (Provancher),  1895  {Anacnbro);  U.S.:  s.  California 
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inescal^o       I9]]i  sW.  U.S..  H.  iiH^  Mi.  MM 
monticola  Eigbme,  1969;  d.  CaUfomia 

Geims  Annnoplinaps  GuaaakovaldJ 

Generic  (Jtagnusis:  .Mandible  w  iih  (wo  distal  teeth,  some- 
tiincs  with  DtliC!  dentiules;  luhruin  entire;  female  scape 
abi)iii  onc-Iourtli  us  lung  as  eiitue  antenna,  scapal  basin 
barely  indicated;  antennal  sockets  sometimes  placed  well 
above  clypeal  margin;  lower  frons  without  a  longitudinal 
median  ridge;  clypeus  well  silvered  in  males,  less  so  in  fe- 
males;  eyes  broadly  separated,  inner  margins  essentially 
paiallel,  vertex  not  unusually  raised  above  compound 
eyes;  occipital  carina  absent  or  faintly  indicated  ventrally; 
nolauli  very  faint;  scutum  in  profile  humped  above  pro- 
noium;  scrobal  sulcus  present;  female  iuretarsus  with  a 
short  rake;  hindtibia  with  many  posterior  bristles;  stigma 
broadly  lenticular,  pointed  apically,  at  least  as  large  as 
niai£inai  cell;  Rj  extending  to  end  of  marginal  cell;  one 
submarginal  and  two  discoida)  cells;  submarginal  cell  in 
line  distad  with  marginal  and  first  discoidal  cells  (fig. 
47  F);  hindwing  with  two  closed  ceils  in  addition  to  cos- 
tal cell,  media  divergnig  before  cu-a;  petiole  absent;  fe- 
male pygidial  plale  present,  subtrianpular  and  somewhat 
shiny;  male  sternum  Vlll  straplike  or  fan  shaped,  and 
apical  maigin  minutdy  serrulate  (fig.  43  M^. 

Gcogrtipliic  range:  Animophni ips  u.  i  urs  >iiily  \n  the 
Nearclit  and  Palearctic  Regions  and  I  he  11  desei  ibed  spe- 
cies are  confined  to  Asia  and  western  United  States. 

Syuematlct:  Anrnopkmopa  aadOUverro  are  doae 
and  are  best  separated  by  the  distinctive  wing  venation 

(fig.  47  F,F),  Ammupbiiops  is  ilie  unly  genus  of  ihe  sub- 
tribe  in  wiuch  tlie  marginal,  submarginal,  and  discoidal 
cells  have  their  distal  veins  nearly  in  a  line. 

Discussion  of  systematic  pt>sitii)n  and  differentiation 
of  species  are  (u  be  found  principally  in  Gussakovskij 
(1931b)  and  Pate  (1939). 

The  position  of  the  :mlenn;il  sockets  varies  consider- 
ably, and  ihey  may  he  placed  well  above  the  clypeal 
margin  (< ' kcrclii  jiid  moenkopi),  close  to  the  margin 
as  usual  m  Femphredonini  {viereciU),  or  intermediate 
(pressoni).  This  variation  contravenes  an  ofberwiaa  use- 
ful way  of  separating  the  two  tribes  of  the  labfomOy. 
Most  of  the  11  described  Nearctic  species  can  be  sep- 
arated in  the  male  on  the  basis  of  the  clypeus,  which 
is  fieciuenily  snuutlike  and  with  spines  or  other  projec- 
tions. Male  sternum  Viil  is  also  of  considerable  value 
(fig.  43  M,N)  and  its  narrow  or  spatuhite  form  divides 
two  groups  of  Nearctic  species.  Palcarctic  species  seem  to 
be  more  generalized.  Females  have  relatively  few  specific 
characters. 

Biology:  No  published  acooiinta  of  nesting  are  avail- 
able. The  presence  of  a  female  tarsal  rake  and  pygidial 

plate  suggests  that  the  species  nest  in  soil.  Adults  arc 
attracted  to  nowersor£rw£o/iu/n,  Croton,  Cuterrezia, 
BaUeya,  IMea,  Lepktium,  Lama,  fitw^,  iMvastrum, 
Tgnmix,  HcHmuhus.  Chrvimlujiiwiis,  H^ttopbmt 
Anethum,  UeumcUa,  and  liaccluiris. 


a^aneaa?ite,  1939;  U.S.:  s.  California 

carimtm  Gussakovskij,  1931;  sw.  USSR:  Kazakh  S.&R., 

Transcaspia 

cm'A-trc///(  Aslimcad),  1 903  (^mfflo/ilanus);  U.S.:  Texas 

to  Utah  and  California 
eressoni  Pate,  1939;  U.S.:  s.  California,  Arizona,  Nevada 
foxi  Pate,  1939;  U.S.:  s.  California 
hticeps  Gussakovskij,  1931 ;  sw.  USSR 
moenkopi  Pate,  1939;  U.S.:  Arizona,  New  Mexico,  Utah 
mntigolicus  Tsuneki,  1972;  Mongolia 
timberlakei  Pate,  1939;  U.S.:  s.  California 
tttbenutifer  Gussakovskij,  1931 ;  sw.  USSR:  Kazakh 

S.S.R. 

vierecki  Pate,  1939;  U.S.:  New  Mexico 

Genus  Ammopianus  Gussakovskij 

Geiteric  diagnosis:  Mandible  with  two  distal  teeth;  lab- 
rum  bilobed;  scapal  basin  shallow,  somewhat  grooved 

medially ;  lower  frons  wiihoiii  ;i  loimliiidinal  ttu'ilinn 
ridge;  clypeus  not  well  silvered,  usually  cmarginale  medi- 
ally, particularly  in  females,  labrum  fllling  cut  out  area; 
eyes  broadly  separated,  inner  margins  usiially  conver- 
ging below,  sometimes  nearly  parallel;  vertex  broadly 
rounded,  usually  raised  well  above  compound  eyes; 
occipital  carina  present  dorsally,  disappearing  ventrally; 
notauli  present  anteriorly  but  faint;  scutum  convex  but 

not  much  raised  above  pronotuni;  scrobc  usually  small, 
scrobal  sulcus  hardly  indicated;  female  foretarsus  with- 
out a  rake;  hindtibia  gently  curved  in  profiic,  without 
obvious  bristles,  stigma  subglobose.  considerably  larger 
than  marginal  cell;  R|  extending  to  end  of  complete 
marginal  cell;  one  submarginal  and  two  discoidal  cells, 
submarginal  cell  far  out  of  line  with  marginal  and  iirst 
discoidal  cells  (fig.  47  D):  hindwing  with  two  closed 
cells  in  addiliou     custal  cell,  media  diverging  far  beyond 
cu-a  (fig.  47  D),  peliule  practically  absent;  female  py- 
gidial plate  present;  male  sternum  VIlI  broadly  straplike. 

Gengraphic  range:  Tlie4]  known  species  occur  in  the 
Nearctic  (7),  Palearctic  (28),  and  tithiopian  (6)  Regions. 
Tlie  Nearctic  forms  are  mainly  western  and  $outhwe.stem 
with  only  one  species  («/iaw/)  fiom  eastern  United  States 
(Pennsylvania).  The  Palearctic  species  aie  rougltly  from 
four  subrcgions:  southwestern  USSR,  Mongolia,  central 
and  eastern  Europe,  and  the  Mediterranean. 

Insular  representathres  include  marathwicus  from 
Sicily  and  insubtris  from  the  Balearics.  The  Kthiopian 
species  are  divided  between  the  southern  part  of  the 
continent  and  Madagascar. 

Systematics:  In  the  subtribe  Ammoplaniina  only  Am- 
moplanm  and  Ammuplanellus  have  in  combination  the 
globose  stigma,  one  closed  submarginal  cell,  and  in  the 
hindwing  t  wi  >  dosed  discal  cells.  The  two  genera  are 
separated  tnnnarily  by  the  forewing  marginal  cell,  which 
is  cuii.plcic  in  Ammopianus  and  open  anteriorly  and  dis- 
laliy  in  Ammopkmelbis  (compare  fig.  47  D,  G).  Informa- 
tion on  Amertean  species  has  been  furaiifaed  hirgely  by 
Pate  (1937c,  1939, 1943a,  1945):  on  Palearctk:  ^ies 
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by  Gussakovskij  (1931b),  Mar^chal  ( 1 938 ),  Giner  Man' 
(1943a),  and  Bluthgen  (1954,  which  includes  a  key  to 
central  European  species);  and  on  African  species  by 
Arnold  (1945,  1959)  and  Lcclercq  ( 1959). 

Species  of  Ammoplamis  generally  have  the  clypeal 
apex  moderately  to  stron^y  incised.  Sometimes  the  cut 
out  area  has  a  median  projection,  which  may  vary  from 
a  tooth  (as  in  w  esnuieli)  to  a  spatulate  process  (as  in 
f/abovi,  cebaiiosi  and  an  undescribed  species  from  Cali- 
fornia). Giner  Marf  (1943a)  attached  subgeneric  value 
to  this  cliariiLieristic  as  well  as  to  the  color  of  the 
stigma  and  nioditications  of  the  hindtarsus  of  tfie  male. 
We  agree  with  Pate  (1 945)  that  Ceballoua  Guier  Marf  Is 
better  considered  as  a  species  group. 

Biology:  Adutt  was{»  are  attiacted  to  sodi  flowers 
as  Kriogtmum,  Rhamrm,  Erio^Ctyotl,  Lqtidbm,  Hokh 
discus,  and  Prunus. 

Checklist  of  Ammoplamis 

annularis  Ciussakovskij,  1952;  sw.  USSR;  Tadzhik  S.S.R. 
imchnffi  Marechal.  1938;  Italy 
brcviconm  Arnold.  1945;  Madagascar 
cehallosi  Giner  Man';  1943;  Spain 
chctnehuevi  Pale.  1943;  U.S.;  s.  California 
cradockensis  Arnold,  1959;  S.  Africa 
eurvidem  Tsuneki,  1972:  Mongolia 
t/nrrv //)i'.s  Gussaknvskij.        ;  sw.  USSR 
dusmeii  {jinn  Man,  1943;  Spain 
^re^  Arnold,  1945;  Madagascar 
gegeti  Tsuneki,  1''72;  Mmijiolia 
iiatidlirschi  (iussakovskii,  1  ')3 1 ;  centr.  and  c.  Lurope; 
sw.  and  s.  USSR 

sihiricw!  (iiissakovskij,  1931 

ini'taiarsulis,  Gussakitvskij.  1931 
/»s.saWc«5  Gussakovskij.  1952;  sw.  USSR:  Tadzhik  S.S.R. 
hofferi  Snoflak,  1943;  Czechoslovakia 
Inmtaris  Giner  Marf,  I94S;  s.  Europe:  Balearic  la. 
iucundus  Arnolil.  1945;  Madagascar 
kaszabi  I  suneki,  1972;  Mongolia 
ktMa  Schmiedeknecht.  1898;  Algeria 
hUiscapus  Leclerci],  I'>59;  S  Africa 
tor/ Pate,  1943;  U.S.:  s.  Calili.riiia 
maidb'Gussakov&kiJ,  1931 ;  I  unisia.  Algeria 
ffMficA&ci&im  Cameron,  1903;  S.  Africa 

capemis  Arnold,  1923 
mararlirnkus  (Do  Stcfani).  18S7  (l!<>plt)aabron);SidHy 
mongolensis  Tsuneki.  1972;  Mongolia 
montkola  Gussakovskij,  1952;  sw.  USSR:  Tadzhik 
S.S  R 

nasuius  1  •.uncki.  I ''72,  Mongolia 

jwnsi  Giraud,  1869;  Spain  (?  =  wesmavli) 

platy  tarsus  Gussakovskij,  193 1 ;  sw.  USSR 

pmgensis  Snoflak,  1946:  Czechoslovakia 

<|Uffte/a/ Pale,  1943;  U.S.;  California 

f/fftoW Gussakovslcij,  l9JI;sw.  USSR:  Caucasus  Mts. 

secM  Pate,  1943;  U.S.:  s.  California 

aerralua  Tsuneki.  1972;  Mongolia 

sAes/a/bok'/ Gussakovskij,  1931;sw.  USSR 

simplex  Gussakovskij.  1952;  sw.  USSR:  Tadzhik  S.S.R. 


tetliPale,  1943;  U.S.:  s.  California 
tnmscaspicus  Gussakovskij,  193 1 ;  sw.  USSR 
unami  Pate,  1937;  U.S.:  Pennsylvania 
vanyumi  Pate,  1943;  U.S.:  California,  Idaho 

wexmaeli  CV\TMi(i,  1869;  Europe 
pulchrior  Mardchal,  1938 
m»Kir  Marechal,  1938 

denliitus  Snoflak,  l'M6 
zarcoi  Giner  Mari,  1943;  Spain 

Genns  AmaioplaneDus  GuankonkU 

Generic  diagnosis:  Mandible  with  two  distal  teeth;  fe- 
male labrum  deeply  bilobed,  at  least  in  female;  scapal 
basin  shallow,  somewKat  grooved  medially:  lower  frons 
without  a  longitudinal  median  ridiie:  clypeus  not  well 
silvered,  apex  not  deeply  but  sometimes  distinctly  emar- 
ginate;  eyes  broadly  separated,  inner  margins  usually 
converging  below,  sometimes  nearly  parallel;  verfev  n:u- 
rowly  to  broadly  lounded,  raised  well  above  coiiipouiid 
eyes;  occipital  carina  present  dorsally  but  usually  evanes- 
cent ventrally;  notauli  present  anteriorly  but  faint;  scu- 
tum convex  but  not  much  raised  above  pronotum:  scrobe 
moderate,  '-ulcu^  a'lveni:  female  foreiarsus  without  .i 
rake,  hindtibia  gently  curved  in  protilc  or  somewhat  dis- 
torted (Ammopbnettus  s.s.):  stigma  subglobose,  con- 
siderably  larger  !hat>  marcinal  cell;  R,  not  extending  be- 
yond stigma,  marginal  cell  thus  npen  anteriorly  as  well 
as  a(  apex;  submarginal  cell  fat  out  of  line  with  marginal 
and  first  discoidal  cells  (Hg.  47  G);  hindwing  with  two 
dosed  cells  in  addition  to  costal  cell,  media  diverging 
well  beyond  cu-a;  petiole  piactically  absent;  female 
(lygidial  plate  present  (subgenus /VrrammopJunus)  or 
absent  (typical  subgenus);  male  sternum  VIII  broadly 
straplike. 

Geograplik  range:  01  the  14  described  species  ol 
Ammi>planclliis  seven  ;iic  fiom  rlic  Miuihcin  pari  of  Af- 
rica including  three  from  Madagascar,  four  from  United 
Stales,  and  three  from  Asia.  Two  of  the  four  Ncarctic 
species  are  assigned  to  the  subgenus /'aramwop/a/ii/ji. 

Systematics:  The  close  relationship  between  Ammo- 
f^ndbts  and  Ammopkmus  has  been  discussed  under  the 
latter  genus.  Pie\  ii>us  .luMiors  have  treated  Aimn'iphnel- 
lus  as  a  subgenus,  bul  the  open  lorewing  marginal  cell 
seems  sufficient  to  split  off  the  14  species  involved  from 

the  40  species  ^^f  Ammoplamis.  A  discussion  of  affinities 
wiiiun  the  genus  and  with  t elated  genera  was  given  by 
Gussakovskij (1931b).  Pate  (1939,  \'>4S\.  and  Leclercq 
(1959).  We  have  followed  Pale  and  Leclercq  in  recog- 
nizing Parammoplanus  as  a  subgenus  of  Ammoptanelttis 
based  on  two  Nearctic  species.  I  hesc  have  the  lullowing 
characteristics  differentiating  Ihem  from  the  typical 
subgenus:  a  pygidial  plate  present  in  the  female,  terminal 
sterna  modilicd  in  the  male,  hindtihiae  gently  curved  in 
profile,  mesopleural  scrube  relatively  small,  prunutal 
lobes  dark  or  at  least  conoolorous  with  die  rest  of  the 

pronolum,  and  propiuleum  not  dorsally  areolaie.  Con- 
vciicly ,  Ammaplaneiiua  s.x.  has  no  pygidial  plate  in  the 
female,  tennirul  male  sterna  are  simple,  the  hindtibia 
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is  bowed  in  profile,  the  scrobe  is  relatively  large,  Ihe 
pronutal  lobes  arc  conlraslingly  light,  and  the  propode- 
urn  is  dorsally  areolatc.  We  have  been  able  to  study 

relatively  few  of  the  species,  so  the  above  subgoneric 
differerjces  may  not  be  absolute. 

Biology:  Arnold  (1924)  observed  rhotlesianus  Ar- 
nold nesting  in  sandy  banks  and  cracks  of  an  old  mud 
wall  in  southern  Africa.  Pate  (1945)  reported  many  spe- 
cimens of  jf/to  Pate  "flying  rapidly  about  holes  in  a  chair 
from  which  had  previously  emerged  small  powder-post 
flat-headed  borers."  Pate  assumed  that  xila  was  nesting 
in  the  abandoned  buprestid  borings. 

Adults  frequent  flowers  of  Eriogtmum.  Ceanothus. 
Dalea,  Apocynum,  Baccham,  Acacia,  SapinJus,  Adem- 
sloma,  Heierumeies.  Rhamnus,  Chrysoihamnus.  Prosopis 


and  Tetradymia. 

Checklist  of  Ammoplancllus 
(P  =  subgenus  Parammop/flrtUi  Pate) 

apache  (Pate),  1937  (Ammoplamis):  U.S.:  California, 

Arizona,  New  Mexico  (P) 
fltm(  ( Leclercq),  i^S^  (Ammnplanus);  S.  Africa 
hezicus  (Leclercq),  1959  {Ammoplamis);  S.  Africa 
chorasmius  (GussakovskiJ),  1931  {Ammoplanus); 

sw.  USSR 

claripemm  (Arnold).  1945  {Ammoplanus);  Madagascar 
f/v'peB/;j  (Tsuneki),  1972  {Ammoplanus):  Mongolia 
consolmnus  (Arnold),  1927  {Ammoplanus);  Rliodesia, 
S.  Africa 

lenape  {?aic),  1937  {Ammoplanus);  U.S.;  Pennsylvania 


FIG.  48.  Timberlakena  yucaipa  Pate,  female. 
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(P) 

ssp.  olamentke  (Pkte),  1943  (Aifonaf^anusy,  s. 
California 

madecamts  (Kohl).  1909  (Ammnplanm);  Madagascar 

orhiLiilaUii  (Tsuncki),  \')72  i Anirni 'pLinus)',  Mongolia 
orientalis  (Arnold),  1944  iAmmuplaims)\  Madagascar, 
new  status  by  Bohart 

Hutdesianus  (Arnold).  \  '''2  I  Lininh>plaiius);  Rhodesia 
umatiUa  {PaXe),  1945  (Ammopknusy,  U.S.;  Washmgloii 
xUa  (Pate),  I94S  iAmmoplmttisy,  U.S.:  Arizona 

Gemis  Timberiakem  Pale 

i/wt'/iov/v.  Mamlible  folatively  simple,  with  a 
small  subapical  tooth;  labrum  bilob«d  in  female,  broadly 
emarginate  in  male,  female  scape  about  a  third  as  long 

ascntiiL-  antenna,  ^apal  basin  hardy  indicated;  lower 
irons  without  a  longitudinal  median  ridge;  clypeus  ap- 
pearing bare  in  most  vievn,  not  densely  silvered;  eyes 

broadly  separuiti.-i!,  inner  inargin-i  essentially  parallel, 
vertex  not  unusually  laised  above  compound  eyes;  occi- 
pital carina  present  dorsally,  hut  faint;  notaull  present 
anteriorly  but  often  weakly  impressed;  scutum  convex, 
raised  above  level  of  pronotum  and  sometimes  over- 
hanging it  slightly;  no  strobal  sulcus  but  scrobe  unusu- 
ally prominent;  female  foretarsus  without  an  obvious 
rake;  hindtibia  minutely  bristled:  stigma  subglobose, 
equal  to  ..i  laigci  tli;in  ni;iigin;d  cell;  R,  e.\rendiiig  ;i 
short  disiance  above  marginal  cell  or  not  present  beyond 
stigma,  marginal  cell  thus  uicomplete  in  front  as  well  as 
at  apex  (fig.  4S);  two  discoidal  cells  and  one  or  two  sub- 
marginal  cells  which  arc  often  partly  open  (fig.  49B); 
hindwing  without  closed  cells  except  for  costal  cell,  ves- 
tigial media  diverging  after  cu-a;  petiole  absent;  female 
pygidial  plate  absent;  male  sternum  VIII  siraplike  and 
minutely  serrate  apicully. 

Geoff-aphk  range:  Timberlakeiia  is  endemic  in  west- 
em  United  States,  occurring  in  Idaho,  Arizona,  and 
Calitornia, 

SysiL'niafii  s:  The  live  desciibed  species  of  Tiinber- 
lakena  ate  among  the  smallest  spliecids,  averaging  about 
2  mm  in  length.  Within  the  subtribe  Ammoplanina  the 
sub^obose  stigma  and  absence  of  discal  cells  in  the  hind* 
wing  set  tlie  genus  apart.  Its  neatest  relatives  seem  to  be 
Ammoplanus  and  Ammoplanellus,  both  of  which  have 
two  discal  cells  in  the  hindwing. 

The  species  of  Timberlakena  differ  among  them- 
selves in  minor  details  of  wing  venation.  On  this  basis 
Pite  (1939)  described  three  subgenera;  Mohavena  for 
ytu  aipa,  Riparem  for  cahuilla,  and  Timberiakem  for  the 
other  three  forms.  We  have  studied  all  of  these  as  well 
as  two  undescribed  species,  and  it  seems  to  us  thai  the 
degree  of  sclerotization  of  R|  beyond  the  stigma,  of 
the  veins  bounding  the  submarginal  cells,  and  of  the 
hindwing  mediocuhitus  is  not  sufficient  lu  separate  sub- 
genera. The  gradual  disappearance  of  veins  and  cells 
seems  to  have  occurred  in  an  almost  linear  series:  e»- 
hiiilla-yiu-aipa-<>cha-hualf;a  ni>lcha.  In  this  scries  cahuil/a 
has  two  essentially  complete  submarginal  cells  (fig.  49  A) 
and  a  fairly  complete  hindwing  M  +  Cu,  whereas  nokha 


C 


Tlmbcflakem  nalcha 


PIG.  49.  Wings  in  tlie  pemphiedonin  genus  Ttmbertakena, 
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lias  uiily  uiie  &ul}iiiaigiii>il  ceU  wliici)  Is  iiicoinpl^le  (ili  faulB  Pale.  lyJ!);  U.L:  Calilbiiiia.  new  slaliis  l)y 
49  C),  and  the  hhtdwing  M  -f  Cu  is  merely  a  basa]  stub.  Bohart 

Bi<ili)gy   Ailiilt'^  fiequent  flowers  such  as  Erioiidnum,  nolcba  Pate.  1^39;  U.S.:  California,  Arizona,  Idaho 

Acacia,  Proaupis,  Clfomclla,  Salsola,  Larrea,  Olncya,  ocha  Fate,  1939;  U.S.:  s.  California,  Arizona 

Lepido^tartum,  Eriot&tyon,  and  Phacelia.  yucaipa  Pate,  1939;  U.S.:  s.  California 

Checklist  of  TUnbeHakena 
aihuUla  Pate,  1939;  U.S.:  s.  California 
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Members  of  the  subfamily  range  in  size  from  about  4 
to  16  mm,  with  Diploplectron  tlie  smallest  and  Astata 
the  largest;  they  occur  in  most  life  zones.  The  Astatinae 
is  a  small  group  which  retains  many  diaracters  of  tiie 

archaic  spliecid  sK'ck  Tliis  does  not  mean  thai  the 
group  should  be  considered  primitive,  in  fact  the  con- 
trary  is  evident  in  many  of  their  specialized  features.  In 
the  two  largest  genera,  Asta/a  rind  Dryudclla,  the  males 
have  developed  holopiic  eyes  and  ate  often  observed 
perched  on  some  object,  like  a  clod,  pebble,  or  twig. 
From  this  vantage  point  they  malce  swift,  darting  flights 
and  generally  return  to  the  same  perch;  their  flights  are 
faster  than  the  eye  can  follow.  As  far  as  is  known,  all 
species  make  nests  in  the  soil  and  provision  them  ex- 
chiaivdy  with  Hemiptera^ 

IXgpioaie  duncters: 

1 .  (a )  Inner  orbits  entiie,  convei]ging  above  (fig.  53); 

(b)  ocelli  normal. 

2.  (a)  Antennae  low  on  face,  sockets  coatlfaout  with 

fruntoclypeal  suture;  (h)  female  with  12  and  male 
with  1 3  antennal  articles. 

3.  Ciypeus  transverse,  often  very  short. 

4.  (a)  mandible  without  notch  or  angle  on  externo- 
ventral  margin  except  in  Dinetini,  inner  margin 
with  subapical  tooth;  (b)  palpal  formula  6-4;  (c) 
mouthparts  short;  (d)  mandible  socket  open. 

5.  (a)  Pronotum  with  diort  collar;  (b)  pronotal  lobe 
and  tepiila  separated  but  often  very  narrowly. 

6.  (a)  Scutum  with  or  without  notauli;  (b)  no  ob- 
lique scutal  carina;  (c)  admedian  lines  well  separa- 
ted, area  between  flat  or  rarely  grooved. 

7.  (a )  Mesopleuron  with  episternal  sulcus;  (bj  omaulus 
absent ;  (c)  acrobal  sulcui  present  except  in  some 
DineUni. 

8.  Definitive  metapleuron  consisting  of  upper  meta- 
picuiiil  .nci  only. 

9.  (a)  Midtibia  with  two  apical  spurs  (none  in  Dineius 
mdes);  (b)  midcoxae  narrowly  separated  or  con- 
tiguous, with  di>rso]aieral  carina  or  crest;  (c)  hind- 
coxae  subcontiguous  and  nietasternum  on  same 
plane  as  meaostemtmi;  (d)  precoxal  lobes  present 


btit  very  short:  (e)  hindfemur  simple  apically;  (0 
claw  simple,  (  g)  plaiitulac  present. 

10.  (a)  Propodeum  moderately  long;  (b)  dorsal  en- 
closure U-shaped  when  present;  (c)  no  propodeal 

sternite. 

1 1.  (a)  Forewing  with  two  ot  three  subniarginal  cells, 
II  usually  receiving  both  recurrent  veins  but  first 
sometimes  received  by  I  (  Tic.  5 1  B,  I:);  (b)  marginal 
cell  truncate  apically;  (c)  outer  veinlct  of  sub- 
marginal  I  sometimes  with  R|  stub  (fig.  51  F). 

12.  (a)  Hindwing  jugal  lobe  subequai  to  length  of  anal 
area  except  about  half  its  length  in  Dinetini  (fig. 
51  B,  C);  (b)  media  diverging  before  cu-a:  (c)  anal 
lobe  with  remnant  of  second  anal  vein  except  in 
Dinetini  (fig.  5 1  B);  (d)  subcosta  usually  present. 

13.  (a)  Ciaster  sessile;  (b)  tergum  I  with  lateral  carina 
(weak  in  Diploplectron,  (c)  male  with  seven  visible 
terga;  (d)  pygidial  plate  present 

14.  (a)  Male  genitalia  with  volsella  differentiated  into 
digitus  and  cuspis;  (b)  cerci  present 

Systanatics:  This  group  has  been  treated  variously  as 
a  subfamily  or  as  a  tribe,  usually  in  the  Ljrrinae.  We  be- 
lieve that  the  Astatinae  are  distinct  from  (he  Larrinae 
because  of  the  following  characters  ttial  do  not  appear 
in  that  subfamily:  two  midtibial  spurs  (or  none),  cerci 
present,  volsella  with  digitus  and  cuspis.  The  divergence 
of  the  hindwing  media  helore  cu-a  dislinguislies  the  Asta- 
tinae from  all  Larrinae  except  the  tribe  Scapheuliiii. 

There  appears  to  be  some  relationriiip  with  the  Laph- 
yragngiii.ie,  The  wings  <if  both  groups  aie  very  snnilar 
(see  iig.  51  A,  C).  Utlicr  sliared  characteristics  are  the 
bulging  from,  small  ocelli,  tendency  toward  holoptic 
eyes, differentiated  volsella,  and  similar  makeup  of 
thoracic  sulci,  propudcum,  and  gastei.  However,  the 
Laphyragoginac  differ  in  having  one  midtibial  spur,  an- 
tennal sockets  higher  on  the  face,  no  eeiGi,  and  the  hind- 
wing jugal  lobe  equally  broad  in  the  two  sexes.  It  is  like- 
ly that  the  Astatinae  and  the  Ljphyragoginae  diveiged 
from  the  ancestral  larrine  slock  at  an  early  period.  Both 
have  retabied  more  primithw  characteristics  than  pment- 
day  Larrinae. 
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Inclusion  ot  ilie  Diuetini  in  tlie  subfamily  Astatinac 
is  based  on  the  «p«eiiieiit  of  midtibial  spurs  in  the  fe- 
male, hindwing  venation,  cerci  and  genitalic  structures. 
Yet,  there  are  several  features  that  could  be  used  to  jus- 
tify subfamily  status  for  the  seven  known  species  of 
IXnetus.  These  are  moderate  hindwing  jugal  iobe,  no 
trace  of  A3  in  the  hindwing,  notauM  absent,  antennae 
usually  rolled  or  twisted,  antenna!  siK-kets  distinclive, 
and  only  two  submaiginal  ceils  in  the  forewing.  in  spite 
of  these  differences,  it  seems  best  to  treat  the  group  as 
a  trihc  in  the  Astatinac,  especially  in  view  of  the  similar 
habits  uf  using  Hcmipiera  as  prey  and  the  "perching" 
characteristic  of  the  males. 

Tlie  wings  of  astaiines  exhibit  three  iinusu:!!  and  pri* 
mitivc  features:  ( 1 )  a  stub  uf  ri  in  subtnarginal  cell  I  of 
the  forewing  (fig.  51  B),  (2)  an  Aj  remnant  in  the  hind- 
wing of  Astatini  (fig.  51  C),  and  (3)  a  differentiated  sub- 
costal vein  in  the  hindwing  of  Astaia  (  fig.  51  C),Dryu- 
della  and  Diphplcctron.  The  Ai  remnant  is  absent  in 
Dinetini  as  well  as  the  subcostal  vein,  and  the  latter  is 
only  weakly  indicated  in  Umpkctron.  Another  generali- 
zed IcMlure  is  llic  divergence  of  the  nickli.i  before  cii-a  in 
the  liindwing.  The  divergence  uf  the  forewing  media  af- 
ter eiMi  as  a  rule  in  Astatini  and  usually  before  in  Dine- 
lini  is  the  expected  evolulinnary  progression.  This  can  he 
said  also  for  the  reduction  Iroin  three  submargmal  cells 
in  the  forewing  (Astatini)  to  two  such  cells  (Dinetini). 
Another  interesting  wing  feature  is  the  expanded  jugal 
lobe  in  Astata  and  DryudeUa  males  associated  with 
holnpiic  eyes  and  piesiimably  correlated  with  their 
"perching"  activities.  Finally,  the  large  area  uf  the  fore- 
wing beyond  the  cellular  portion  is  a  characteristic  of 
the  Astatinae.  In  all  cases  the  length  of  the  membranous 
part  beyond  the  cells  is  greater  than  any  dimension  of 
the  distal  submarginal  cell. 

Kvoliitionary  trends  in  the  Astatiniic  :ire  enuneraicil 
on  table  1 1  and  the  relaliunsliips  ol  liic  geiicia  aie  siiuwn 
on  flg.  SO. 

TABLE  II. 

Evohitionary  Trends  Within  the  Astalinae 

GetKntized  SpeebNied 

1.  Wiiliiiul  vvlulf  pitiiiiciit      White  pigment  present 

2.  Compound  eyes  dichup-     Compound  eyes  holop- 
tic 


3.  Frona  descending 
smoothly  from  vertex 

4.  Flagellomeres  without 

tyli 

5.  Sx jpe  >i)n[iei  than 

tlagellonierc  1 

6.  Flagellomere  I  longer 
than  II 

7.  Malar  space  very  short, 

mandible  nearly  touch- 
ing compound  eye 

8.  ( lypeus  with  truncate 
median  lobe 

9.  Setae  on  labrum  simple 
10.    Mandible  entire  extemo- 

ventrally 


tic 

Frons  with  shelflike 
ridge  or  swellinp 
Ragellomeres  with  tyli* 
articles  twisted 
Scape  longer  than  flag- 
eliomere  1 

Flagellomere  1  as  long 
asli 

Malar  space  long,  man- 
dible well  separated 
from  compound  eye 
(  lypeus  with  toothed 
median  lobe 
Setae  on  labrum  ioriced 
Mandible  notched  ex- 
temoventrally 


11.  Labial  palpal  segment 
II  symmetrical 

12.  Fisammophore  weak,  on 
foretarsus  only 

1 3.  Thorax  not  bulbous 

14.  Scutum  \^;tli  not.iuli 

1 5.  Episternal  sulcus  com- 
plete, scrobal  sulcus 
present 

16.  Forewing  media  diver> 
ging  after  cu-a 

17.  Marginal  cell  elongate 

18.  Forewing  with  three 
submarginal  cells 

19.  Forewing  with  n  stub 

20.  Second  submarginal  cell 
longer  than  first 

21.  Jugal  lobe  of  hindwing 
as  long  as  anal  lobe, 
jugal  excision  shallow 

22.  A3  remnant  and  sub- 
cotta  present  in  liindwing 

23.  Two  midtibial  spurs 

24.  ivi  iium  III  narrower 

II 

25.  Sterna  with  simple  apical 
margins 

26.  Sterna  flat,  without 
median  hump 

27.  Sterna  without  hairbrush 

28.  Pygidial  plate  well 
developed 


Dinstus 


Labial  palpal  segment 
II  ;isymnu''  1  ical 
Psamniophore  strong, 
and  present  on  coxa 
and  gena 
Thorax  bulbous 
Scutum  withcmr  nolauli 
hpisternal  sulcus  partly 
evanescent,  scrobal  sul- 
cus absent  or  very  weak 
Forewing  media  diver- 
ging before  cu-a 
Marginal  cell  shortened 
I  i  trevMng  with  two  sub- 
marginal  cells 
Forewing  without  ri 
stub 

Second  submarginal  cell 

shorter  than  first 
Jugal  lobe  of  hindwing 
short,  Jugal  excision 

deep 

A 2  remnant  and  sub- 
costa  absent 
No  midtibial  spurs 
Tergum  III  as  wide  as  II 

Sternal  margins  modi- 
fied 

Sterna  with  median 
bump 

Sterna  with  hairbrush 
{'yudi.il  pUte  weak  or 

absent 


Astata 


FIG.  SO.  Dendrogram  suggesting  relationships  in  the 
Astatinae. 
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Regional  works  on  (tie  Astatinae  arc  ihose  of  W.  FoX 
(1892b)  and  F.  D.  Parker  (1962c,  1964,  1968a,  1969, 
1972)  for  North  America;  F.  D.  Parker  {1968b)  for  St)uth 
Aniericu;  GusMkovskij  (1927),  P.  M.  F.  Verho«ff  (1951), 
and  Pulawski  (1955,  1959)  for  Eurasia;  and  Arnold 
(1924)  for  Africa. 

KEY  TO  TRIUS  AND  GENERA  OF  ASTATINAE 

I.  Forewing  with  two  submaiyinal  celb (fig.  51 
B),  vein  \i  of  hindwing  absent;  jugal  lobe 
of  hinilwint  moderate,  length  not  more  than 
three-fourths  of  anal  area  (fig.  51  B)  (Dine- 

tini)   «« IMnetus  Panzer,  p.  216 

Forewing  with  three  submarginal  cells'  (fig. 
51  D).  vein  A3  of  hind  wing  present;  jugal 
lohe  of  hind  wing  large,  nearly  as  long  as 


anal  area  (fig.  51  C)  (Astatini)   2 

2.  Antenna  with  1 3  artieies.  ahdomen  with 

seven  visible  terga,  males   3 

Antenna  with  1 2  articles,  abdomen  with 

six  visible  terga,  females  ..................................  6 

3.  Compound  eyes  dichoptic  (fig.  S3  D)  .................  4 

(  isnir'Hind  eyes  holoptic  (fig.  53  C)   ««.  5 


4,  Sui  iiid.-eiiul  cell  II  receiving  both  recurrent 

vein^  tiiu.ird  middle  ol  eell  {fit:.  51  \  i.  flag- 
ellomere  V  as  long  as  VI,  labial  segment  11 
asymmetrical,  hindwing  without  a  distinct 

jugal  excision  (fig.  51  F)  

  Unipketron  F.  Parker,  p.  208 

Submargin,)!  lcI!  II  receiving  sci<ind  recur- 
rent vein  only  (Iiisl  recurrent  vein  may  be 
interstitial  or  nearly  sol  (tig.  .^1  t).  nagel- 
iomere  V  shorter  than  VI,  labial  segment  II 
symmetrical,  hindwing  with  deep  jugal  e.x- 
cision  (fig.  51  K)   Diploplectron  W.  Fox,  p.  208 

5,  Malar  space  longer  than  midocellus  diameter 

(fig.  5.*  (I.  Mihmarginal  cell  II  shorter  than 
I  on  media,  Icrgum  I  narrower 

than  II   Dryudella  Spinola,  p.  213 

Malar  space  short,  base  of  mandible  nearly 
touching  lower  eye  margin  (about  as  in  fig. 
.S3  R).  submarginal  cell  II  longer  than  1 

on  media,  icrgum  I  as  wide  as  II   

 \iluta  LatreiUe,  p.  21 1 

6,  Pygidial  plate  bordered  with  stout,  recur- 

ved marginal  spines,  submarginal  cell  II  as 
long  as  or  often  longer  tlian  1  as  measured 

on  media  (fig.  SI  C)  Aitata  LatreiBe,  p.  21 1 

Pygidial  plate  not  bordere.l  by  s!!Uit  spines 


(fig.  5  1  I  );  submarginal  cell  11  short,  not 

more  th  in  0  7.S  length  of  1  (fig.  51  E)    7 

7.  Old  World  species  ................................................  8 

New  World  species  (including  Hawaiian  Is- 
lands»   9 


8.  Willi  eunilim.ition  of  (1>  Tirsl  recurrent  vein 
inlersiitiji  or  received  by  siibmarginal  cell 
1,  median  lobe  of  clypcus  truncate,  and  pro- 
podeal  enclosure  coarsely  sculptured,  or  (2) 
first  recurrent  vein  interstitial  or  received 
by  submarginal  cell  I,  clypeus  tridentate, 

and  propodeal  enclosure  granulate  

 niploplectron  W.  Fox.  p.  208 

Occasional  mutant  furms  may  luvc  tewcr  than  three  cells,  in 
whidi  case  the  pnaenoe  of  Aa  in  the  hindwing  is  diagnostic. 


Without  cither  of  above  combinations  

 DryudeOa  Spinola,  p.  213 

9.  With  combinati<jn  or(I)first  recurrent  vein 

interstitial  or  received  by  submarginal  cell 
I,  and  median  lobe  of  clypeus  tridentate;  or 
(2)  first  recurrent  vein  received  toward  base 
of  submarginal  cell  II,  clypeus  bidentate. 

and  scutum  partly  polished  

 Diploplectron  W.  Fox,  p.  208 

Without  either  of  alnnc  combinations   10 

10.  Flagellomerc  I  as  long  as  II,  metallic  blue, 

median  clypeal  lobe  rounded   

_  Uniplectron  F.  Parker,  p.  208 

Ragellomere  1  longer  than  II,  if  metallic  Mue, 

then  median  clypeal  lobe  3-toothed   

.„  DryudeUa  Spinola,  p.  213 

Tribe  Astatini 

These  alert  and  often  brightly  colored  wasps  vary  in  ap- 
pearance from  the  bedikeidsiaftT  (flg.  S2)  to  the  antlike 
Diploplertron  f  fij;.  54).  One  can  expect  to  find  examples 
of  litis  tribe  in  all  major  life  zones,  although  the  range  of 
most  genera  is  relatively  restricted.  Only  Asuta  has  nu- 
merous species  in  most  zoogjeographic  regions. 

Diagnostic  duiracten: 

1 .  Eyes  often  holoptic  in  males. 

2.  (a)  Scape  slioriei  lluui  nageliomere  l;(b~)  anieiinal 
soclcct  riin  oblong;  antennae  not  twisted  or  i oiled; 
(c)  frons  with  median  sulcus,  at  least  below. 

3.  (a )  Mandible  entire  externoventrally ;  (b)  some  pal-, 
pal  segments  asymmetrical;  (c)  cardo  siioil  and 
stout;  (d)  malar  space  variable. 

4.  (a)  Proiiotal  lobe  almost  touching  tegula;  (b)  psam- 
mophore  short,  not  present  on  forecoxa  or  gena. 

5.  (a)  Scrobal  sulcus  well  defined;  (b)  episternal  sul- 
cus complete  to  forecoxal  cavity  (fig.  56);  (c)  not- 
auli  present  anteriorly  or  practically  absent. 

6.  Two  midtibial  spurs  in  both  sexes. 

7.  (a)  Forewing  with  three  submarginal  cells;  (b)  vein- 
let  forming  outer  side  of  submai^inal  cell  I  angulate 
and  appcridiciilatc  with  rj  (fig.  51  C);  (c)  forewing 
media  diverging  beyond  cu-a;  (d)  jugal  lobe  ol 
hindwing  nearly  as  long  as  anal  area;  (e)  vein  Ai 
ofhindwins:  present  basally  (fig.  51  (). 

Systematka:  The  tribe  is  composed  ol  loui  genera  and 
contains  1 37  described  spedea.  It  is  rather  remotely 
related    tlie  Diiu  tini,  and  they  are  easfly  separated  by 
characters  given  in  the  key. 

The  wing  venation  is  rather  consistent  among  the 
genera  except  (otLkyudeUa.  In  thisgimus  the  first  recur- 
rent vein  ends  eitfier  in  stibmar^nal  cdl  I  Or  II,  or  Is  in- 

terslitial.  This  leads  to  confusion  with  g mall  peiCeatagC 
oi  Diploplectron  females  wiiere  clypeal,  head,  and  pro- 
notal  characters  must  be  considered.  The  development  of 
the  expanded  jupal  lobe  (if  the  male  hindwing  is  peculiar 
lo/li/fl/a  and  Dryudella,  as  is  the  holoptic  condition 
in  males. 

Most  species  are  quite  distinctive  and  are  widely  dis- 
tributed. The  subspecies  concept  is  widely  used  for  the 


PIG.  5 1.  Wngs  of  Laphyngogtiiie  and  Astitinae. 


FIG.  52.  Astata  occidentalis  Cresson,  male. 
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Old  World  fauna,  and  names  appear  to  be  applied  more 
to  nationalistic  boundaries  rather  than  to  geographic 

ones,  (examples:  Astata  m.  miegii  Dufour-France.  m. 
scapuUtris  Kohl-ilaly,  m.  escalerai  Giner  Man-Moroc- 
co) On  the  other  hand,  several  subspecies  are  described 
from  the  same  cminlry  (Astata  f.  fuscistigma  Cameron, 
/  alht) pilose lla  (  anicri>n  and  /  nana  Arnold  are  all  Irum 
South  Africa).  Perhaps  when  the  Old  World  fauna  is  le* 
vised,  many  of  the  existing  subspccific  names  will  be 
synonymi/.ed  or,  more  likely,  raised  to  specific  rank. 

Bkriogy:  So  far  at  it  known,  the  Astaiini  are  ground 
nesting  ;muI  nn'M^ion  nests  with  adults  mui  rn  niphs  nf 
the  hcicropiciaii  lanulics  Lygaeidae,  PcrUattniuJai.',  Scu- 
telleridae,  Cydnidae,  and  Reduviidae.  The  nests  are  made 
in  a  variety  of  soil  types  and  are  either  single  or  multi- 
cellular. 

Gemis  Uniplcciron  F.  P.irkcr 

Generic  diagnosis:  Second  labial  palpal  segment  asym- 
metrical, setae  on  labrum  simple,  clypeus  with  rounded 
truncate  median  lobe,  nagellomere  I  as  long  as  II.  length 
of  malar  space  less  than  midocellus,  eyes  dichoptic  (fig. 
53),  body  without  white  pigmentation,  thorax  relatively 
long,  marginal  cell  of  forewing  short,  both  recurrent 
veins  ending  at  nibmaiginal  cell  11  which  is  diorter  than 
1,  jugal  lobe  of  hind  wing  not  broadened  in  male  nor  ex- 
cised, gastral  augments  not  unusually  modified,  female 
py^dial  plate  weak  and  without  strong  setae. 

G(vis7i7; >/;/(■  range:  Known  <inly  from  Mexico. 

Systiitiatics:  The  smgle  species  shares  characters  with 
both  Dryudella  and  Dipioplectron,  the  wings  \iktDiyU' 
deUa  and  body  otherwise  lUce  JDiphplectron.  The  generic 
characters  of  Uniplectron  most  nearly  approach  those 
of  the  subfamily  archetype  (Table  1 1)  resulting  in  a  com- 
parative value  of  6.  This  suggests  a  relict  status. 

Biology:  The  type  seriM  was  collected  hi  an  arid  tropi- 
cal habitat  where  the  wasps  were  crawling  among  the 
thorny  branches  of  an  Acacia  ( V.  Paiker.  l^bOa). 

Checklist  ot  Uiiipleciron 
azureum  F.  Parker,  1966:  Mexico 

Genus  Dipioplectron  W.  Fox 

Generic  diagnosis:  Second  labial  palpal  seginenl  symme- 
trical, setae  on  labrum  simple,  malar  space  at  least  as  long 
as  midocellus,  eyes  dichoptic,  flagellomeres  with  or  with- 
out tyii;  yellow  to  white  pigments  often  present  on  face 
and  thorax  of  male;  coxae  normal,  not  flanged;  notum 
flattened,  not  bulbous;  noiauli  often  evanescent,  dorsal 
surface  of  pronotum  curved  postered  in  profile,  especially 
in  male;  marginal  cell  of  forewmg  reduced,  not  longer 
than  stigma;  submarginal  cell  I  widest,  lirst  recurrent  vem 
received  by  submarginal  cell  I  or  interstitial  or  nearly  so; 
submarginal  cell  II  shorter  than  1,  rarely  absent  in  mu- 
tant specimens;  hindwing  jugal  and  anal  excisions  deep; 
gaslral  segments  not  unusually  modified,  stenia  not  enrai- 
ginaie  nor  with  hairbrushes  in  male;  female  pygidial  plate 
weak,  without  strong  spines. 


Geographic  range:  The  zoogeographic  regions  in  which 
the  genus  is  represented  and  the  number  of  species  listed 
for  each  are;  Nearctic  -  13,  Neotropical  -  2,  Palearctic  - 
2,  and  blhiopian  -  1 . 

SysteimtlCK  DIphpUcmm  to  related  to  DryudeUa. 
am!  this  relationship  is  apparent  when  females  of  the 
Dryuih'Ua  nicaliir  gimip  are  compared  with  thiise  cA Dtp- 
hplectron.  The  malc^  li<  >wever,  arenot  at  all  alike  since 
in  Dryudella  they  have  lioloptic  eyes  and  an  enlarged 
jugal  lobe,  whereas  Dipioplectron  males  lack  these 
structures. 

The  Nearctic  species  can  be  split  into  five  groups 
based  on  the  body  color  pattern  and  configuration  of  the 

male  clypeus.  In  the  kantsi,  vierccki,  ,>nd  orizahense 
groups  the  gaster  is  red,  and  the  male  clypeus  is  produced 
into  a  pointed  or  narrowly  truncate  snout.  In  the  brun- 
ncipa  .ind  hcrcum  groups  the  abdomen  is  usually  black 
(red  in  one  form),  and  the  male  clypeus  is  bifurcate.  The 
clypeus  n  bidentate  in  all  Nearctic  females. 

The  three  Old  World  species  can  he  separated  from  the 
New  World  forms  by  the  presence  of  a  psammophore  on 
the  hind  leg  of  the  former  group.  This  brush  it  found  in 
othc'  eeiiera  n<"  the  New  World,  hut  not  in  Dipioplectron. 
D.  krtegeri  Brauns  is  a  peculia  species  in  that  the  integu- 
ment is  rippled  by  close,  thin  ridges.  No  other  known  spe- 
cies even  approaches  this  type  of  sculpture,  and  kriegeri 
seems  to  be  a  relic.  The  other  two  species,  palearcticum 
Pulawski  and  asiaticum  Pulawski,  are  quite  small  (4  nun) 
and  nearly  impunctate.  They  are  easily  separated  by  cly- 
peal  characters.  The  males  of  these  two  species  have  the 

ocelli  lower  on  the  Irons  than  other  species  gioups. 

A  male  we  have  seen  oi palearcticum  Pulawski  has  one 
forewing  with  one  submarginal  cell  and  the  other  with 

nne  siihmarginal  cell  and  part  of  a  second  eel!  Pnlawski's 
drau  iiig  of  the  holotypc  shows  three  subiaaj  eiiuil  cells. 
The  plaeoincnt  of  the  recurrent  veins  in  llie  lurewiiig  is 

another  variable  character,  not  only  among  individuals, 
but  among  spedes.  The  first  two  submarginal  cells  each 

receive  a  recurrent  vein  in  itn  \t  Dipioplectron.  However, 
a  .Mexican  species.  D.  neotropuuni  Parker,  has  both  re- 
current veins  ending  at  submarginal  cell  11  or  interstitial. 

Krombein  ( 1 9.i9)  gave  a  key  to  Dipioplectron  and  F. 
Parker  ( 1 972)  has  since  revised  this  genus.  Pulawski 
( 1 96Sa)  described  the  third  Palearctic  form  and  listed 
differences  among  species  known  from  that  region. 

Diptoptectron  has  a  vdue  of  9  when  its  characters  are 
compared  with  those  of  the  archetype,  indicating  that  it 
is  among  the  less  specialized  genera  of  the  Astaiini  (iig. 
54).  Pulawski  (1965a)  suggested  that  the  genus  may  be 
highly  evuKed  and  thai  ilie  dichoptic  eyes  of  Dipioplec- 
tron and  Unipleciron  may  have  been  secondarily  derived 
from  a  holopllc  ancestor.  However,  it  seems  more  logical 
to  assume  that  the  archetype  and  these  genera  have  al- 
ways been  dichoptic.  rather  than  to  speculate  that  the 
holoptic  condition  was  developed,  then  reversed.  The 
Holoptic  condition  and  the  broad  jugal  h^be  appear  to  be 
secondary  inoditlcations  relating  to  the  perching  and  mat- 
ing acthrities  of  the  males. 


Copy  I  lyi  iica  i ,  iaiui 
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Diploplectron  fossor 


Astata  occidentalis 


Dryudella  montana 


Uniplectron  azureum 


FIG.  S3.  Facial  portraits  in  the  tribe  Astatini;  A.C.D,  males;  B,  female. 


The  name  Diploplectron  stems  from  two  words:  dip- 
las  =  double  and  plectron  =  a  tool  for  plucking  a  stringed 
instrument.  The  name  is  neuter  and  prohahly  refers  to  the 
forked  clypeal  lobe  of  the  type  species. 

Biology:  F.  X.  Williams  (1946)  gave  observations  of 
nesting  in  two  unidentified  species.  One  of  these  (proba- 
bly peglowi)  used  small,  black  lygaeid  nymphs,  Sphagisti- 
cus  nebrilosus  (Fallen),  as  prey,  and  the  other,  calij'orni- 
cum,  used  lygaeids,  Rhyparochromus  califoniictn  Van 
Duzee.  and  F.mhlethis  vicarius  Hiirvaih.  Parker  (1972)  re- 
ported peglowi  nesting  in  a  sandbank  at  Davis,  California 


and  provisioning  its  nests  with  a  coreid,  .4M/(?/wj  impressi- 
collis  Stai.  Kurczewski  (1972)  has  given  the  most  detailed 
account  of  the  biology  of  peglowi.  He  found  that  nests 
contained  three  or  four  cells  and  the  entrance  was  left 
open  during  the  hunt  for  prey.  The  cells  were  stocked 
with  three  to  six  lygaeid  bugs,  especially  Sphaerobius  in- 
signis  (Uhlcr),  but  also  Lygaeus  sp.  Prey  were  usually 
flown  (o  the  nest.  The  bugs  were  transported  venter  to 
venter  and  were  grasped  by  the  wasps  legs  as  well  as  her 
mandibles.  The  egg  is  laid  longitudinally  on  the  thoracic 
venter  of  one  of  the  prey  so  that  it  lies  between  the  coxae. 


FIG.  54.  Diploplectron  brunneipes  (Cresson),  male. 


Chiysidids  of  the  t/mmHe^ydaidiim  were  obserrad  in- 


In  1964  Bohart  and  Parker  discovered  a  small  colony 
of  foisor  on  Ml.  Rose.  Nevada  al  an  elevation  ol  b.OOO 
feet.  The  site  was  a  sloping,  gravelly  area  with  small 

clumps  or  mats  nf  giuss.  hi  one  nest  they  found  the  wa^ 
and  its  prey  which  were  lygaeid  nymphs.  A  female  of 

vtawkl  from  New  Mexico  was  captured  and  pinned  with 
a  qymphal  cydnid  bug,  Microporus  obliqtius  lUiler. 

Because  of  their  small  size  and  inconspicuous  habits, 
DiplopUctron  are  rarely  collected.  Yet,  1^  concentrating 
attention  on  mats     Fuphorbia9BA  Bermuda  grass  we 
have  been  able  to  amass  over  100  in  a  day.  Otiier  likely 
places  to  search  are  among  steins  of  low-growing  weeds 
and  under  diunps  of  Vvtbena. 

Checklist  of  Diploplectrun 

asiaticum  Pulawski,  1965;  sw.  USSR:  Turkmen  S.S.R.; 
Mongolia 

beccum  F.  Parker,  1972:  w.  U.S. 
bmmeipes  iCiessoa),  1S81  (L<ru);w.  U.S. 

bidentatum  Ashmead,  1899 

f<.<xii  Ashmead.  I  Sou 

bidenialiforme  Rohwer,  1909 
cat^on^cum  F.  Parker,  1972;  w.  U.S. 
diablensf  Williams,  195! .  U.S.:  California 
ferrugineum  Ashmead.  I899;w.  U.S. 

askmeadi  Rohwer,  1909 

cn'ssoiii  Rohwer,  1909 

relaih'um  Rohwer,  1909 
fossor  Rohwer,  1909;  w.  N.  America:  nw.  Canada  to  s. 
Calif. 

rufoantennatum  Rohwer,  1909 

invini  F.  Parker,  1972:  U.S.:  .Arizona 

kantsi  Pate,  1941;  sw.  LI.S.,  Mexico 

iai^eri  Brauns,  1898;  s.  Africa 

neotropicum  F.  Parker.  1972;  Mexico 

Orizabense  F.  Parker.  1972:  s.  Mexico 

palearcticum  Pulawski,  1958:  Fgy^n 

peglowi  Krombein,  1939;  boreal  N.  America,  Mexico: 

Baja  California 
reticiilaium  Williams,  I<'46:sw.  U.S. 
secoense  F.  Parker,  1972;  U.S.:  California 
Oerraue  F.  FUker,  1972;  U.S.:  California,  Nevada 
vierecki  Pate,  1941 ;  sw.  U.S. 

Genus  Axtata  Latreille 

Generic  diagnosis:  Second  labial  palpal  segment  asymme- 
trical, setae  on  labrum  forked,  malar  space  less  than  mid- 
ocellus  diameter,  frons  without  sheltlike  ridge,  male  fla- 
gellomeres  with  tyli,  thorax  bulbous,  marginal  cell  of 
forewing  long,  second  submarginal  cell  II  as  long  as  1,  re- 
current veins  ending  at  submarginal  cell  11,  hindwing 
jugal  lobe  enlarged  in  males  mJ  not  cxwised,  coxae  often 
flanged  or  flattened,  gasiral  segment  11  as  wide  as  I  in 
males,  sterna  modlfted  or  shnple,  but  often  with  h8h<- 
brush  in  males,  pygidial  phte  with  strong  setae  in  females. 
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FIG.  5S.  Mouthparts  of  Oie  Astatinae;  left,  maxillary 
palpus;  right,  labial  palpus. 

Gei^niphic  range:  Astata  is  represented  on  all  cotf^ 
nents  except  Australia.  About  30  of  the  76  spedes  occur 
in  the  Palearctic  Region.  The  remainderwa  diout equal- 
ly divided  among  the  Nearctic,  Oriental,  Ethiopian,  and 
Neotropical  Regions. 

Systematks:  In  the  past  Astata  has  generally  been 
luinped  with  Dn  iulcUa.  hut  F.  Parker  (1962c)  recently 
distinguished  the  two.  Astata  is  easily  separated  from 
DryudeUa  as  hidicated  hi  the  key. 

Most  species  are  separated  from  one  another  by  the 
shape  of  the  clypcus  and  differences  in  form  of  the  eyes 
and  antennae,  but  some  females  can  be  distinguished  on- 
ly by  punctation.  In  most  species  the  lenglJi  of  the  mar- 
ginal cell  is  a  sex-hnkcd  character     long  in  males  and 
diort  in  females  (see  fig.  5 1  D).  In  two  species,  eiisiraJSisjee 
andnewdka,  the  marginal  cell  is  quite  short. 

The  Nearctic  and  Neotropical  species  have  been  re- 
vised by  F.  Parker  ( 1 96:c.  1964.  1968a.b).  Kohl  (1885a), 
Gusaikovskij  (1927),  and  Pulawski  (1955,  1959)  have 
published  keys  to  most  of  the  Palearctic  species.  Arnold 
(1924)  keyed  the  L'tliiopian  ones,  but  nnly  a  partial  key 
exists  for  the  Oriental  forms  (Bingham,  Iii97). 

Biology:  Evans  (1957d)  made  extenshw  biologica] 
studies  on  three  species  offieitcticAsnnu  and  summar- 
ized the  existmg  literature.  Powell  and  Burdick  (I960}  ob- 
served the  nesting  habits  of  occidentalis  in  California  and 
conip;ned  their  observations  with  those  of  I:vans.  Other 
noteworthy  biological  reterences  are  those  ol  l  ertoii 
(1901,  1908),  Tsuneki(!'^'47j,  iy69b).  and  GrandH  1961). 

tAalt  Astata  are  often  observed  perclied  on  some  object, 
such  as  a  dod,  stone,  or  twig,  whereas  the  females  are  gen- 
erally associated  with  nesting  activities.  We  are  not  able  to 
explain  tiie  male's  behavior,  but  it  may  have  something  to 
do  with  mating  habits.  In  flight  they  are  swifter  than  the 
eye  can  follow,  which  seriously  handicaps  nbseivation. 
Tlieir  huloptic  eyes  and  broad  hindw  ing  jugal  lube  appsr 
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r6ntly  arc  correlated  with  (heir  "perching"  and  rapid 
flight,  respectively,  and  an  investigation  ot  these  habits 
would  make  an  excellent  evolutionaiy  study. 

More  data  aie  available  concernins;  the  female's  activi- 
ties. Altliougli  ihey  arc  speedy  lliers,  iliey  are  no  match 
for  the  males.  Their  nests  are  found  in  a  variety  uf  situa- 
tions: beneath  overhanging  vegetation;  in  bare,  open,  hard 
packed  soil;  or  on  sandy  slopes.  Evans  (19S7d)  has  sum- 
mari/ed  the  seven  important  aspects  of -4. v/afo  nesting  be- 
havior as  follows:  (I )  The  nest  is  complex  and  multicellu- 
lar vrith  smooth-waOed  cells,  which  are  often  in  short 
scries  separated  by  earthen  partitions.  (2)  Prey  accumu- 
lates in  the  burrow,  and  then  a  cell  is  prepared  to  receive 
it.  (3)  Prey  is  comfrfetely  paralyzed.  (4)  Provisions  are 
adult  and  nyinphal  bugs,  especially  Pentatomidae.  (5  )  Tlie 
prey  are  packed  venter-down  in  the  ceil  with  the  egg  be- 
neath the  bottom  bug;  the  larva  is  in  an  inverted  position 
during  feeding.  (6)  The  egg  is  attached  to  the  bug's  pros- 
ternum  and  extends  backward  along  the  midvenier.  (7) 
Prey  is  carried  venier-up  and  held  in  the  mandibles  during 
flight.  Points  1  and  S  are  disiuictive.  2  is  reminiscent  of 
the  Fhilanthinae,  and  the  others  are  found  in  several  other 
subfamilies. 

Checklist  of  ^iMM 

alboyill'tsa  Cameron.  I  SQO:  Mexico,  Guatemala 

alpac-a  F.  Parker.  1968;  Peru 

o^MfS/rn  Cameron,  1 890;  Mexico 

^yinis  Vander  I  inden,  1 829;  Spain  to  Italy; ne.  Africa 

sap.ariaJiie  I'ulawski,  1'J5')l  Crete 

ssp.  Jerkhoensis  Fulawski.  1957^  e.  Mediterranean  region 

ssp.  radoszkowskii  i^llawski,  1957;  sw.  USSR 
asckabademis  Radoszkowski,  1 893;  sw.  USSR:  Turkmen 

S.S.R. 

australasiae  Shuckard,  IH3&;  Chile,  Peru  (New  Holland  is 
erroneous) 

rhilcfi'-'iy  Sau':siire.  1854 

dinudiata  laschcnberg.  1880 

dispar  Reed,  18'H 
aposiata  Mercet,  19IU;  Spain 
toilrerr  F.  Parker,  1962;  w.  U.S.;  Mexico 
bcchtcli  F.  Parker.  1962;  w.  U.S. 
bkulor  Sdy,  182-^;e.  U.S.;  Mexico 

terminata  Cresson,  1872 

pygUialis  W.  Fo.\,  1892  (Astatus) 
bigduviat'  Cockerell  and  W.  Fox,  1897  {Astatiay,sw.  U.S. 
bbutda  Saussure.  1892;  Madagascar 
hoharfi  I-.  Parker.  1962;  sw.  U.S. 
bi)la  F.  Parker,  1968;  Argentina 
boops  (Schrank),  1781  (SlpAer);  Europe,  w.  Asia,  n. 
Africa,  India 

abdominatis  Panzer,  1 798  (Tiphia) 

pompilifhrmis  Pan/er.  l!Sf)t  (Larra) 

ocukta  Jurine,  18U7  (Dimorpha) 

victor  Cuitis,  1829 

agilis  F.  Smith,  1875 

sicula  Kulil,  1884  {Aslatus) 

cobou  Giner  Marf,  1946 


ssp.  pkea  A.  Costa,  1 H67;  Sardinia,  Corsica 
carbonaria  Kohl,  1885  (Astatus) 

ssp.  canariemb  Pulawski,  1974;  Canary  Is. 
hrevitanis  Pulawski,  1958;  Hungary 
vU'upalra  Pulawski,  1959;  Egypt 
clypeata  F.  Parker,  1962;  centr.  U.S.:  east  slope  Rocky 

Mts.;  Mexico 
compta  Nurse.  1909;  w.  India 

absoluta  Nurse,  1909 
oosquin  F.  Parker,  1968;  Argentina 
eoitae  A.  Costa,  1867;  s.  Europe,  n.  Africa 
coslae  Piccioli,  1869 
gracilis  Gussakovskij,  1927  (Astatus) 

ssp.  parvub  Gussakovskij.  1927  {Astaha);  sw.  USSR: 

Kazakh  S.S.R. 
diaboUca  Balthasar,  1957;  Afghanistan 
dlven^>ea  Pulawski,  19SS;  Turkey 
dominira  Pate,  194S:  Hispaniola 
etislini  MaidI,  1926;  Sudan 
femomta  F.  Parker,  1963;  U.S.;  Arizona 

/lavipcnnrK  (Turner),  I')  17  {Dimi>rpl!a);Kjmy» 
fumipeimis  E.  Saunders,  1910;  Algeria 
fiiseist^fmt  Cameron,  1905;  s.  Africa 
sip, atbopiloaella  Cameron,  1910;  s.  Africa 
ssp.  nana  Arnold,  1946;  s.  .Africa 
gailica  Beaumont,  1942;  France,  Morocco 
gigas  Taschenberg,  1870;  Mexico  to  Brazil 

strigcm  Kohl,  1888  (/4jf<rn«) 
tiliihra  Kohl,  1892  (Astatits):  Brazil 
gracilicornis  Arnold,  1924;  Kltudesia 
pueca  Beaumont,  1965;  Greece,  Bulgaria,  Turkey, 
Syria,  Israel 
fiisfhi)  Lepeletier,  1845;  Algeria 
fucunda  Pulawski,  1959;  Bulgaria,  Hungary 
kashmircnsii  Nurse,  1909;  nw.  India 
stecki  Beaumont,  1942 
ssp.  melanotica  Pulawski,  1973;  Israel 
laeta  b.  Saunders,  1910;  Algeria 
leHa  Pulawski,  1967;  Turkey 
kuthstromi  A^mead,  1 897;  N.  America 
htbricata  Nurse.  1903;  Egypt,  w.  India 

ere/n/ra  I'ulawski,  1959 
htdnda  Nurse,  1904,  w.  India 
lugens  Taschenberg,  1870;  Bra/il 
/tui/onica  I^llawski,  1974;  Portugal 
nutMkUi  Radoszkowski,  1877;  sw.  USSR:  Turkmen 
S.S.R. 

me^t/iorii  Cameron,  I905;s.  Africa 

m/estf  Dufinir,  1861 ;  Iberian  Penin.,  s.  France 

pnn  ineialis  Richards,  1928 

ssp.  scapulam  Ktihl.  1889  (/ls/fl/ui);e.  Mediterranean 
region,  sw.  USSR 

pelopf,  Morice.  1902  (/li/arMs) 

ssp.  tscalcrai  Gmcr  Mari.  1946;  Morocco,  Algeria 
mexkam  Cressun,  1881 ;  sw.  U.S.,  Mexico 
iiWMDC  Arnold,  1945;  Madagascar 
mAior  Kohl,  188S  {Astatus)\  Europe,  n.  Africa,  sw.  USSR 
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IvandeHfndenH  Robert,  1833 

moralt'xi  Ciiner  Man',  l'^>45:  Spanish  Sahara 

nigra  t.  Smilh,  185t>;  Algeria 

unkolor  Lepeleiiet.  1 845.  nec  Say,  1824 
nigricans  Camerun,  1889;  India 
nubecula  CressDn,  1865;  N.  America 

nigropilosa  Crcs^son,  1881 
obscura  A  rnol  il .  1  *)  3  2 ;  Rhodesia 
occidenialis  Cresson.  1881 :  N.  America 

apicipcnnis  C  aiiiL-ron.  iS'iO 

tinclipennis  Cameron,  1890 

sayiVf.  Fox,  1893  (Astatus) 
pontica  Pulawski,  I''?S:  Buigaiia 
queiiae  Nuise,  1903;  Hungary  to  Mongolia,  India 

/fc/cAerf  (Turner),  ]9M  (Dimoirha) 

hirsutula  Gussakovskij.  1^27  (A^iatus) 

tibialis  Giisbaknvskij,  1927  (/Is/o/us) 

liuiiguricu  Pulawski,  1958 
ndiaiis  E.  Saunders.  1910;  Algeria 
resolute  hwse,  1909;  Pakistan 
rufipes  Mocsary.  1 883:  s.  Europe,  sw.  USSR,  w.  Siberia, 
n.  Africa 

massSiensis  Moncc,  19Q2  (Asialus) 

sareptana  Gussakovskij,  1927  (Astatus) 
ssp.  cvliiueol  Tsuneki.  1971 ;  Mongolia 
rujimudata  (Turner),  1917  (Dimorpha),  Malawi 

ssp.  hova  Arnold,  194S:  Madagascar 
riif'i!ar\!^  F  Smith.  I<S56:s.  Africa 
ruli'Ji'tnoraia  Arnold,  1945;  Madagascar 
rugifrons  .Arnold,  1946;  Zambia 
tabulosa  Gussakovskij,  1927  (Astatus);  sw.  USSR 
selecta  Nurse,  1909;  w.  India 
spinolae  Sau  ssu  re .  1 8  5  4 .  C  h  il  c 
stevemoni  Arnold,  1924;  Rhodesia 
tmh  Cameron,  1896:  Sri  Lanka 
trochant erica  Beaumont,  1*' 5.^;  Morocco 
tropicalis  Arnold,  1924;  Zambia 
unleolor  Say,  1824:  N.  America 

;>i«//am  Cresson.  1865 

rujiventns  C'ressun.  1872 
vaqueru  V.  Parker,  l'>67;  Argentina 
wOllamsi  F.  Parker,  1962;  w.  U.S. 


Genus  Dryudella  Spinola 

Generic  diagnuus:  Second  labial  palpal  segment  variable, 
setae  on  labnmi  simple,  malalr  space  longer  than  midocel- 

hlSffrons  with  a  sheltlike  ridge,  eyo^  '  f  i  ki'-  !i:i|nptic, 
thora.\  bulbous,  pronoiuiii  in  prniiU-  ikii  and  ahuipily 

declivous  poslerioily,  iiiargiiiul  cell  ul  tbicwiiig  slmit.  sub- 

marginal  cell  II  shorter  than  I,  recurrent  vems  ending  at 
submarginal  cells  I  and  II  or  both  at  11,  hindwing  jupl 

Idhu  ci-.l.iigcd  in  males  and  not  excised,  gastial  segmetils 
not  unusually  modified,  female  pygidial  plate  variable  but 
without  strong  setae. 
Ceograpkk  range:  This  genus  is  mostly  Holarctic,  but 


some  species  extend  into  the  Ethiopian  and  Neotropical 

Regions.  The  42  species  arc  distributed  as  follows:  Nearo 
tl8  ~  ^'  f ^l.iirn^"  f"-|hiopian  I .  Oriental  -  2.  One 
additional  species  {pinjiui^)  n  llulaiciic  in  ii^  distributiun. 

Systmatiea:  Iht  refaitiondiip  of  sevend  DryutMh  spe- 
cies groups  to  other  astatine  genera  is  easily  seen  when 
specimens  of  each  are  compared  (lig.  56).  The  Holarctic 
tricolor  group  shares  many  characters  witli  Diphplectron, 
and  the  females  are  very  hard  to  separate.  1  lie  s!ii;ma 
group,  also  Holarctic,  is  Uke  some  Astuta,  and  the  metal- 
lic blue  caerulea  group  closely  resemUes  UnipUctnm. 

The  structural  variation  amcmg  Species  of  Dryudella 
Is  surprisingly  great.  For  instance  the  median  lobe  of  the 
female  clypeus  may  be  undeveloped,  truncate,  rounded, 
subserrate,  bilobed  or  trilobed.  The  first  recurrent  vein 
usually  terminates  at  submarginal  cell  II,  but  hi  some 
species  of  the  stigma  gti>up  and  most  of  the  tricolor 
group,  the  first  recurrent  is  interstitial  or  terminates  at 
submarginal  cell  I.  In  some  females  (ownifev)  the  anal 

lot)e  ol"  ilic  hitulwint;  is  ciilar.wd  Init  v,  ilh  'Ik-  anal  and 
jugal  excisions  weak.  D.  caerulea  is  peculiar  also  in  having 
a  basally  directed  spur  on  the  hbidwing  radial  sector.  The 
propi'dcii!  cii.,  losiiic  is  :ii\v;iys  siMrinlalo  but  may  have 
some  Uuigiludiuai  s.iiidc  I  ernalcs  in  which  venation  ap- 
proaclies  OM-oS  Dtpli  ipicaron  can  be  distinguished  by 
the  weak  curvature  of  the  postocular  area  as  seen  in  dor- 
sal view  of  the  head.  These  forms  also  have  the  pronotal 
profile  stron^y  flattened. 

W^en  the  characters  of  DryudeUa  are  rated  against  the 
archetype  (table  1 1)  a  value  of  13  is  obtained.  This  faidi* 
cates  that  among  the  astatine  genera, /}ir7«<'e/'>  is  the 
most  specialized. 

The  Nearetic  species  have  been  revised  by  P.  Parker 
(1969),  Palearctic  species  have  been  treated  by  Pulawski 
(1955,  1959,  1967),  who  recorded  17  species,  but  there 
are  13  additional  names  in  the  literature.  P.  VeritoefTs 
(1951 )  papei  has  valuable  data  on  types.  The  Ethiopian 
fauna  is  limited,  with  only  a  sin>;le  species  known. 

Biology:  Life  history  studies  are  lacking  for  most  Brj*- 
udella.  However,  our  knowledge  ol  some  species  has  been 
enhanced  by  the  works  of  several  authors:  Ferton  (1901 , 
190S)  recorded  the  prey  of  the  Huropoan  tricolor  and 
Stigma.  V.  Williams  (1946)  presented  unequaled  observa- 
tions after  rearing  successive  generations  of  bnmigrmtt 
in  glass  jars.  P.  Verh<ieff  ( !^>5I  )  cited  piey  records  for 
three  European  species,  sffgfHfl,  piiiguis  mni  frcygcssiu-ri. 
Evans  ( 1 96.^a)  described  a  nest  and  prey  of  nwntaiia.  F. 
Parker  (1969)  listed  new  prey  records  for  the  following 
species:  rhimpa,  pemix,  picta,  and  montana.  The  fol- 
low ing  hemipteran  families  have  been  recorded  as  prey 
oi  Dryudella:  Pentatomidae,  Scutelieridae,  Lygaeidae, 
Reduviidae,  Cydnldae,  Alydidae,  and  Rhopalidae. 

Checklist  of  Dryudella 

amcnartais  (Pukivvski),  1959  (Astata),  Egypt,  Iraq 
ammochtona  (Pulawski),  1959  (Asiata);  Egypt 
anatt^  ^kilwvdci),  1967  (Asiaia),  Turkey 
aqidtam  ^lawski).  197O04sralia);  France 
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FIG!  $6.  Dryudella  bella  (Cresson),  male. 


beatimonli  {Pu\dw%ki),  1959  {Aslata),n.  Africa 
ftcZ/j  (Cresson),  1881  (Astara).w.  U.S.;  Mexico 
hijasciala  (Schulthess),  192(>  (Astata):  Morocco  to 
Egypt 

<Y/crM/ca  (Cresson).  1881  (/Iwa/c/);  w.  U.S.;  Mexico 
e/<K/<'(Pulawski).  1959  {Astata);  Egypt 
e/<?ga«j  (Cresson).  1881  (Astata):  v/.  N.  America 
en'throsoma  (Pulawski),  1959  (Astata):  Morocco,  Spain 
eurygnaiha  (Pulawski),  1967  (Astata):  Turkey 
femoralis  (Mocsary).  1877  (Astata):  centr.  Europe 
flavounJata  (Arnold),  1923  {A5tata):s.  Atrica 


africana  Arnold,  1923  (Diploplectron) 
qiiadrisignata  Arnold,  \^2A  (Astata) 
freygessneri  (Carl),  1920  (Astata):  ccntr.  Europe 
/w/jfa//s(Radoszkowski).  1 877  (y4.vfflw);  sw.  USSR: 

Ka7.akh  S.S.R. 
/mm(gra«$  (Williams),  1946  (Astata):  Hawaii,  w.  U.S., 
Mexico 

kaszabi  (Tsuneki),  1971  (Astata);  Mongolia 
maculifrons  (Cameron),  1889  {Astata):  n.  India 
ww/-ot(ffHa  (Ciner  Man),  1''46  (/liVa/a);  Morocco 
1  rtielanka  Giner  Man',  1946  (Astata ) 


SUBFAMILY  ASTATINAE  215 


jy(Wkerell.  1^)14:  U.S.:CoU« 
modem  Mocsary,  187*;:  Hungary 
mongolica  ('X'iMntV.y),  1971  MsWW);  Mongolia 
montaita  (Crcsson),  1881  (AMata).w.  U.S. 

florissantensis  Ruhwcr,  {.Diplopleciron) 
rt«?pftm/7;  ( Pulawski ),  1959  {Astaia):  Eg>'p' 
nurisianica  (Balthasat).  1957  [A'stata);  Atghanisian 
t»6y  (Tsuneki),  1971  (^4  j/c/m);  Mongulia 
opaca  (Pulawski),  1959  [Aiiaia):  Egypt 
orientalis  (F.  Smith),  1856  (A$tata)\  India 

inierstttialis  Cameron,  1907  (Astata) 
osiriaca  (Pulawski),  1959  {Astaia);  Egypt 
pemLx  F.  Parker,  1969;  s.  U.S. 
p/cffl  (Kohl),  1 888  {Asrafus);  Mexico,  w.  N.  America 

A^oM  Cameron,  1890  {Axtala) 

asperVI.  Fox,  1893  {Astatus) 

aspera  Dalla  Torre,  1897  {Astata) 

asperiformis  Rohwer,  1909  {Astata) 
p/r^/tor«/s(Gussakov&kij).  \      {Astatus\\sw.  USSR: 

Moldavian  S.S.R. 
pingttis  (Dahlbom).  1832  (Aarra);  Europe;  USSR;  U.S.: 
.Alaska.  Colorado 

pingiih  Zeiierstedt,  1838  (iM/ra).  nec  Dahlbom,  1832 
{Larra) 

javulator  F.  Smith,  1845  (Astata) 
rhimpa  F.  Parker.  1969;  \v.  U.S.,  Mexico 
quadripunctata  (Rados/.kowski),  1877  { Astata);  sv/. 

USSR:  Kazakh  S.S.R. 
septilchralis  (Beaumont),  1^68  (.4 j/fl/c):  Canary  Is. 
similis  (Gussakovskij),  1927(/lirfl/«j);  Mongolia 
stigtna  (Panzer),  1806-1809  (Diniorpha);  Europe  to 

Siberia 

intenneUia  Dahlbom,  1843  {Astata) 

major  Gronblom,  1946  \ Astata) 
ssp.  tjajanka  (Tsuneki),  1971  (/fs/a/a);  Mongolia 
tegularis  (F.  Morawitz),  1889  {Astatus);  Mongolia 
Wro/cir  (Vandei  Linden),  1829  (/Ijww);  Europe,  w.  Asia 

^/i/7(a«H  Spinola.  1843 

cini'ta  Spinola,  1843  {Diniorpha) 

spinotae  A.  Costa.  1 867 

dimidiata  A.  Costa,  1867 

emeryam  A.  Costa.  1867 

lineata  Mocsary,  1879 

catopteryx  GussakovskiJ,  1952  (Astatus) 

monticola  Giner  Man',  1945  (Astaia) 
ssp.  monochroma  (Pulawski),  1973  {Astata)\  Israel, 
Syria 

xanthocera  (Pulawski),  1961  (Astata);  Lebanon 

Tribe  Dinelini 

Tlie  seven  species  of  the  monoRcneric  tribe  Dinetini  arc 
small,  colorful  wasps  with  a  larroid  appearance.  The  pecul- 
iar twisted  and  rolled  antennae  of  the  males  are  a  striking 
detail.  The  group  is  entirely  Old  World  and  restricted  to 
the  Palearctic  of  Africa  and  Eurasia. 

Diagnostic  characters: 

1.  Eyes  dichoptic. 

2.  (a)  Scape  longer  than  flageiloinere  I;  (b)  rim  of  an- 


Dinetus  pictus 

FIG.  51.  Dine  tus  pictus  male;  A.  facial  portrait;  B, 
genitalia. 

tennal  socket  commashaped  with  a  basal  projection 
(fig.  57  A):  (c)  antenna  rolled  or  twisted  toward 
apex;  (d)  frons  with  median  sulcus  in  lower  part. 

3.  (a)  Mandible  notched  externoventrally ;  (b)  palpal 
segments  essentially  symmetrical:  (c)  cardo  long  and 
slender;  (d)  no  malar  space. 

4.  (a)  Pronotal  lobe  well  separated  from  tegula;  (b) 
psatnmophore  extending  from  genu  to  base  of  fore- 
coxa  to  end  of  foretarsus. 
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3.    (a)  Scrubal  sulcus  weak  or  evanescent;  (b)  episier- 
nd  sulcus  ending  opposite  forecoxat  cavity,  but  not 

turning  forward :( c )  ruMLiuli  ahM-nl, 

6.  Female  with  two  miJubial  spuis,  maie  wiili  none. 

7.  (a)  Porewing  wi^  two  submarginal  cells;  (b)  vein- 
Id  forming  oulor  siJo  ol  siihmarginal  cell  1  not 
angulaie  ur  appendiculate;  (c)  toiewing  media  di- 
verging close  to  eii-<a  but  sometimes  on  either  side 

<r  it .  (d)  hindwingjugal  lobe  0.5  tu  0.6  as  long  as 
anal  arca;(ej  vein      of  hindwing  absent. 

Systematics:  Kohl  ( 1 896)  and  Beaumont  (1960c) 

placed  this  tribe  in  the  siibtaiiiily  L;irriiiae  because  of  the 
tullowing  characters:  notched  mandibles,  the  convergence 
of  the  eyes  towards  the  vertex,  and  the  appendiculate  mar- 
ginal cell.  Although  phylogcnctieally  important,  these 
chiu;^cteI^  by  theniselves  aie  iiisuflicient  evidence  for  in- 
cluding the  Dinetini  in  the  L.arrinae.  We  believe  the  tribe 
siiould  be  placed  with  the  Aslatinac  because  of  tlie  fol- 
lowing shared  characteristics:  females  with  two  midtibial 
spurs,  volsella  composed  of  digitus  and  ciispis,  cerci  pre- 
sent, media  uf  hindwing  diverging  before  cu-a,  and  mid- 
coxae  subcontiguous.  The  flist  three  of  these  characters 
differentiate  from  Lirrinaeas  we  have  limited  the  sub- 
family. The  last  two  characters  are  rarely  found  in  larri- 
nes.  Bolstering  the  relationdiip  vidth  astathies  are  the 
habits  in  Dwdiis  of  piovisioningwith  bugs  and  the 

"pciLiiing"  ol  the  males. 

On  the  other  hand,  the  relationship  o\  Dinetus  with 
other  Astatinae  is  not  close.  Probably.  Dinetus  is  a  relict 
genus  which  split  early  from  astatine  stock.  It  has  be- 
I  oitie  rather  specialized  as  evidenced  by  the  notched  man- 
dibles, long  bulbous  scape,  rolled  or  twisted  flagellum, 
elimination  of  some  thoracic  sulci,  reduced  wing  vena- 
tion, and  shorter  hindwingjugal  lobe. 

G«nus  Dinetus  Panier 

Generic  diagnom:  As  given  for  tribe.  See  fig.  57  A  for  a 
front  view  of  the  head  of  a  representative  species;  male 
genitalia.  Tig.  57  B. 

Gcof^aphk  range:  Plalearctic  Region.  Eight  species 

arc  known. 


Systematics:  Beaumont  (.1960cJ  revised  the  genus  and 
recognized  seven  species  distributed  in  three  species 

groups.  All  except  ^/frtis  are  uncommon  in  collections. 
We  have  seen  examples  of  pktus,  cereoltis.  and  venmlu^ 

Biology:  Beaumont  ( 19600)  has  summarized  the  ob- 
servations of  previous  workers,  particularly  Ferton 
(l9l4)andGrandi(l9.1l.  1961).  Ktholog'ical  data  have 
been  recorded  only  for  piaus- 

As  in  Astattt,  male  Dinetus  perch  on  pebbles,  clods, 
or  twigs.  However,  Dinetus  perch  close  to  the  nesting 
site  and  copulate  with  the  leinales  a'  every  opportunity, 

A  variety  of  nesting  sites  is  utilized,  on  slopes,  river 
banks,  and  bare,  open  forest  floors;  the  soil  type  is  usual- 
ly sandy.  Tlie  burrow  is  crooked  and  varies  in  depth 
front  6-10  cm,  ending  in  a  series  of  cells.  Unlike  llie 
Astatini,  these  wasps  make  pellets  of  soil  which  they 
pick  up  in  their  mandibles  and  remove  from  the  burrow 
by  flying  backwards  out  of  the  entrance  and  droppmg 
the  cargo  a  few  leet  away.  Whether  the  wasp  is  at  home 
or  away,  the  nest  entrance  is  always  closed. 

As  in  the  Astatini,  nests  are  provisioned  wiA  Heterop- 
tcra.  In  the  ca^c  lA' pi<  !u\.  at  least,  the  preferred  prey  are 
uytnpiis  of  Nabidac:  Nabus  myrmicoides  Costa  and  A^. 
rugosus  Linnaeus.  Nymphs  of  the  lygaeid,  Aphanus  pinetl 
Horrich-.Schaefer,  .ire  provisoned.  also.  The  bugs  are 
placed  venter-up  (contrary  ivAstata)  four  to  seven  per 
cell,  with  the  egg  glued  on  the  sternum  of  the  bottom 
bug.  Obviously,  the  habits  of  spec  ies  .Mher  than  pictus 
need  to  be  known  before  a  wortiiwhile  cuntpaiison  can 
be  made  with  other  astatines. 

Checklist  of  Dinetus 

arenariiis  Ka/enas.  i')73;  sw.  USSR:  Kazakh  S.S.R, 
cereolus  Monce,  i  697;  Egypt 
sjp.  pollttts  Turner.  1917;  ne.  India 

(Jentipes  I  Sa.mdcrs.  I 10:  Algeria,  Tunisia,  Egypt 

gracilis  Oilier  Man',  r'45 
mhataeus  Beaumont.  l')60;  Hgypt 
pictus  (Fabricius),  1793  {Crahro),  Europe 

guttattts  Pabridus,  1793  {Spfiex);  ncc  Gmclin,  1790 

ccrauniui  Russi.  1 794  ( Craftro ) 
simplicipes  E.  Saunders,  1910;  Algeria 

|MMZ/ Ferton,  1914 
puktwskii  Beaumont,  I960;  Egypt 
pemttAis  Beaumont,  1956;  Moroi:cu 
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SUBFAMILY 
LAPHYRAGOGINAE 


This  monogencric  subfamily  contains  a  few  species  that 
are  distributed  across  North  Africa  and  eastward  in  south- 
era  Asia.  L^hyragogua  qiecies  resemble  the  Fhiluithiiuie 
because  of  their  red  and  yellow  banded  abdomens,  but 
the  true  affinities  of  the  group  appear  to  be  with  the 
Astatinae  on  one  hand  and  the  Larrinae  on  the  other.  Ap- 
parently, the  ethology  of  Laphyragoi^fi  is  unknown. 

Diagnostic  diameters  (based  largely  on  L.  pictus,  the 
only  species  available  for  study): 

1 .  (a)  Inner  orbits  broadly  emarginate  and  converging 

above  (fig.  58  D);  (b)  ocelli  normal. 

2.  (a)  Antennae  rather  low  on  face  but  sockets  not 
contiguous  with  frontociypeal  suture;  (b)  female 
with  12  and  male  with  13  antcnnal  articles. 

3.  Clypeus  transverse  but  not  narrowly  so. 

4.  (a)  Mandible  with  a  large  angular  tooth  on  extemo- 

vcntral  margin  (fig.  58  C),  and  one  or  two  subbasal 
teelh  on  inner  margm,  (b)  p.iipal  lomiula  6:4;  (c) 
mouthparts  short,  but  cardo  elongate  and  broad, 
the  stipes  short,  broad,  triangular;  (d)  mandible 
socket  open. 

5.  (a)  Pronotum  with  a  low  collar;  (b)  pronotal  lobe 
separated  from  legute. 

6.  (a)  Scutum  without  notauli  (sometimes  fahitly  vis- 
ible); ( h )  nil  oblique  scuta!  carina. 

7.  (a)  Mesopleuron  with  episternal  sulcus;  (b)  omau- 
lus  absent. 

8.  Donniiive  metapleuron  consisting  of  upper  melS' 
pleural  area  only. 

9.  (a)  tflidtibia  with  one  apical  spur;  (b)  midcoxae  con 
tiguous  and  with  dorsolateral  carina;  (c)  hindooxae 
separated  and  metastemum  elevated,  not  on  same 

plane  as  inesoslcrnal  area,  (il)  prccoxal  lobes  prc- 
.sent  but  very  short;  (e)  hindfemur  simple  apically; 
(0  claw  simple;  (g)  plantulae  absent. 

10.  (a)  Propodoiim  long;  (b)  dorsal  enclosure  rather 
weakly  delmcd,  triangular,  the  apex  extending 
onto  vertical  posterior  face;  (c)  no  propodeal 
sternite. 

11.  (a)  Forewing  wiUi  three  tnibnargiiial  eeUs  and  two 
recurrent  veins  which  end  at  second  cdl;  (b)  mar- 


ginal cell  obliquely  truncate,  appendiculate(fig. 

51  A). 

12.  (a)  Iflndwing  with  large,  broad  jugal  lobe  (nearly 

equal  to  length  of  anal  area),  base  of  lobe  with 
remnant  of  an  anal  vein  (fig.  51  A);  (b)  media  di- 
verging before  cu-a. 

13.  (a)  Caster  sessile;  (b)  tcrgum  I  with  lateral  carina; 
(c)  male  with  seven  visible  lerga.  Sternum  Vll  pre- 
sent, longer  than  preceding  sterna;  (d)  pygidial 
plate  present. 

14.  (a)  Male  genitalia  with  volsella  differentiated  into 
a  digitus  and  cuspis;  (b)  cerd  absent. 

Systematks:  Laphyrogogiis  has  been  teg;iided  as  an 
isolated  genus  of  the  Larrinae  foliowing  Kolil  (1896), 
who  (daced  it  in  the  Larrinae  because  of  the  tooth  on 
the  outer  margin  of  the  mandible,  (he  single  long  midtib- 
ial  .spur,  and  the  appcndiculate  marginal  cell.  However, 
he  did  point  out  the  similarity  between  the  wings  of 
UvhyrogoguszoAAstattt  (Astatinae)  on  the  one  hand, 
and  the  general  resemblance  to  the  phiianthines  in  the 
form  of  the  eyes  and  abdomen  on  the  other  hand. 
Ashmead  (1899)  placed  Laphyra^tgus  in  his  "Lyrodi- 
nae,"  a  heterogeneous  group  of  genera.  Beaimiont 
(19.>9),  in  his  icvicw  of  the  genus,  accepted  Kohl*s  place- 
ment oi  Laphyragogus  in  the  Larrinae. 

We  believe  there  are  good  reasons  for  removing  Lapi^ 
ragogns  from  the  Larrinae  and  placing  it  in  a  subfamily 
by  itself.  First,  the  wing  venation  is  not  typical  of  the 
Larrinae  (fig.  5 1  A).  The  primary  differences  I'rom  the 
larrine  wing  are:  first,  the  media  of  the  hindwing  diver- 
ges from  Cu  +  M  before  cu-a,  and  there  is  a  very  broad, 
large  jugal  lobe.  A  few  lairines  do  possess  the  hindwing 
features  of  LapHyragogus:  large  jugal  lobe  in  Larrini 
(but  not  as  broad  as  in  La/^iyngogiaX  and  the  media 
diverges  before  cu  a  in  the  Scaphcutini.  Second,  the  vol- 
sella of  the  male  genitalia  in  l.aphyragogus  is  divided  into 
a  digitus  isnd  ui%pis(rig.  58  A).  In  all  Larrinae  the  vol- 
seila  is  simple  and  often  reduced  or  absent.  Thirdly,  the 
makeup  of  the  mouthparts  is  peculiar.  The  stipes  are 
short  and  broad  (triangulai ),  with  the  consequence  that 
the  mouthparts  cannot  be  folded  flat  into  die  oral  fossa. 
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Laphyragogus  pictus 


FIG.  58.  Laphyragogus  pictus:  A,  male  genitalia,  d  =  digitus,  c  =  cuspis;  B,  male  antenna;  C,  male  mandible;  D-E,  facial 
and  ventral  views  of  female  head,  resp.;  F,  male  sternum  VIII;  G,  female  tergum  VI;  H,  thorax,  lateral;  I,  mid 
and  hindcoxae;  J,  dorsoposterior  view  of  male  head. 


Instead  they  protrude  (fig.  58  E).  Fourthly,  the  mid- 
coxae  are  essentially  contiguous  in  Laphyragogus,  and  the 
hindcoxae  arc  separated.  Contiguous  midcoxae  are  known  in 
only  a  few  larrine  genera  such  as  Miscophus.  The  meta- 
sternal  area  is  elevated  above  the  mesosternal  area  rather 
than  being  on  the  same  plane  as  is  the  rule  in  most 
Sphecidae. 

The  striking  similarity  of  the  wings  of  Laphyragogus 
and  Aslata  (compare  figs.  5 1  A  and  51  C)  and  the  pres- 
ence of  a  digitus  and  cuspis  in  the  male  suggest  that  the 
genus  is  more  closely  allied  to  the  Astatinae  than  the 
Larrinae.  The  contiguous  midcoxae  lend  some  weight  to 


this  assumption.  However ,  unlike  the  Astatinae,  Laphy- 
ragogus lacks  cerci  and  has  only  one  midtibial  spur.  To 
place  Laphyragogus  in  the  Astatinae  would,  we  feel, 
stretch  the  limits  of  the  subfamily  to  the  point  where  it 
would  he  difficult  to  defend  its  status  as  a  subfamily. 
Laphyragogus  is  suggestive  also  of  the  Philanlhinae,  but 
the  latter  have  the  mandibular  sockets  closed  by  a  for- 
ward extension  of  the  hypostoma,  and  thus  a  relation- 
ship between  the  two  groups  must  be  rather  remote.  Un- 
der the  circumstances  it  seems  best  to  set  Laphyragogus 
aside  in  its  own  subfamily.  Its  position  relative  to  the 
other  subfamilies  must  lie  between  the  Astatinae  and 


Larrinae  with  a  possible  distant  relationship  with 
Philanthinae. 

Tribe  Laphragogiiii 
Genus  Laphyraitogus  Kohl 

Generic  diagnosis:  Inner  orbits  more  strongly  conver- 
ging in  male;  face  swollen  between  ocelli  and  antennal 
sockets;  antenna  moderately  long,  simple  in  female, 
flagellomere  II  and  sometimes  III  arcuate  or  strongly  el- 
bowed m  male  (except  in  ajfer),  remaining  articles  gradu- 
ally thickening  towards  apex  (fig.  58  U);  clypcal  margin 
entire,  arcuate  (female)  or  with  a  truncate  median  lobe 
(male);  occipital  carina  trapcziform  above,  the  angles 
nearly  touching  eyes  (fig.  58  E,  J)  and  forming  a  com- 
plete circle  below,  (Kciput  strongly  depressed  dorsally 
(fig.  58  E);  no  malar  space;  mandible  with  one  or  two 
teeth  on  inner  margin  (fig.  58  D);  labrum  small,  bilobed, 
hidden  beneath  clypeus,  pronotal  collar  narrow,  much 
below  level  of  scutum  (fig.  58  H);  scutum  strongly  con- 


vex anteriorly:  mesosternal  area  depressed  anteriorly 
(except  in  ajjer),  depression  bounded  by  a  carina  which 
is  suggestive  of  an  omaulus  but  which  is  more  ventral  in 
location;  melapleuron  and  part  of  hypoepimeral  area  de- 
pressed, forming  a  channel  for  reception  of  hindfemur; 
propodeal  spiracle  without  an  operculum;  legs  modera- 
tely long,  slender  in  male;  a  well-developed  foretarsal 
rake  in  female,  tarsomeres  strongly  asymmetrical  (fig. 
59),  male  foretarsus  nearly  symmetrical  but  with  a  weak 
rake;  arolium  very  small  in  female,  moderate  to  large  in 
male;  last  tergum  with  a  tlat  pygidial  plate  in  both  sexes, 
plate  projecting  laterally  over  the  sides  of  tergum  (fig.  58 
G);  sternum  Vll  of  male  with  special  patches  of  long 
hair  and  a  variably  shaped  median  apical  projection,  ster- 
num VIII  rougiily  triangular,  apex  rounded  (fig.  58  F); 
digitus  and  cuspis  slender,  elongate  (fig.  58  A). 

Geographic  range:  Tl»e  genus  is  known  from  North 
Africa,  southwest  and  central  Asia,  and  northwest  India. 
Six  species  arc  currently  recognized. 
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Syxtematics:  The  large  jugal  lobe  of  the  llind\^iIlg. 
the  angular  turrn  of  ihe  inouthpaits,  and  ihe  trapeziform 
course  of  the  ocdpita)  carina  donally  are  distinctive  fea> 
tures  of  Laphyragogus. 

A  combination  of  generalized  and  spcL  iallzed  foa- 
lures  are  displayed.  Among  the  former  are:  crossvein  be- 
tween submarginals  i  and  U  of  forewing  angled;  media 
of  hindwing  diverging  before  cu-a;  jugai  lobe  of  hindwirqi 
ver\'  large  and  possessing  a  remnant  of  an  anal  vein;  mid- 
coxae  contiguous;  propodeal  spiracle  without  an  oper- 
culum; and  volsella  witfi  a  digitus  and  cuspis.  Specialized 

features  are:  mandible  with  an  external  tooth:  angular 
form  of  the  inouthparts;  irapcziform  occipital  carina; 
and  iin^e  midtibial  spur.  It  is  probable  ihat  Laphymgo- 
jUS  Is  an  archaic  clement  in  the  Sphecidae. 

The  reason  tor  the  peculiar  development  of  the  mouth- 
parts  and  occipital  carina  (with  the  attendant  depression 
of  tlie  occiput  dorsally)  may  be  connected  with  the 
angle  of  the  head  in  rdation  to  the  body.  Apparently, 
the  l'ie:ni  IS  normally  tilted,  SO  tliat  the  mandibles  and 
mouthpaf  ts  are  directed  anteriorly  in&tead  of  downward 
as  in  most  sphecids.  The  depressed  occiput  permits  clear- 
ance  of  the  pronotum,  which  otherwise  would  touch 
the  hack  of  the  head  and  limit  a  backward  tilt.  I  he  an- 
gular mouthparts  may  have  developed  in  conjunction 
with  this  almost  prognathous  head  posture.  Although 
the  habits  of  these  wasps  arc  unknown.  It  is  tempting  to 
postulate  that  they  sit  on  the  ground  with  legs  spread 
(In  the  manner  of  bembicines)  waiting  for  passing  prey. 
It  is  not  hard  to  imagine  that  die  semiprognatiious  head 

is  held  close  to  the  surface.  This  posture  WOUld  give 
the  wasp  a  broad  field  of  vision. 


The  nonoperculate  propodeal  spiracle  is  unusual  and 
perhaps  unique  to  lMph}  nii:"\;ui,  The  operculum  pre- 
sumably has  developed  in  oil  e  v,  isps  to  shield  the  spir- 
acles from  flying  sand  kicked  up  by  the  wasp  duringnest 
excavation.  Considering  that  Laphyragogus  is  a  desert 
dweller,  the  absence  of  the  operculum  is  even  more 
pecidiar. 

The  very  small  female  andia  are  peculiar  also.  In  most 
wasps,  the  female  aroUa  are  as  large  or  larger  than  those 
of  the  male. 

We  have  studied  only  Laphyragogus  pictus  Kohl  and 

have  relied  on  Beaimiont's  (1959)  review  of  the  genus 
for  details  of  other  species.  Color  is  quite  variable.  Sev- 
eral species  are  extensively  yellow,  and  some  have  red 
markings  also.  One  spcvries.  Laphyragogm  ajjer.  differs 
in  several  respecli  from  all  otiier  Laphyragogin.  Hagello- 
mere  II  is  not  arched  in  the  male,  the  anterior  mesoster* 
nal  area  is  not  depressed,  and  the  last  tergum  bears  a 
basal,  strongly  elevated,  triangular  p\  gidtal  plate.  Tarso- 
meies  II  and  III  of  the  midleg  are  arcuate,  and  each 
bears  two  heavy,  recurved  apical  spurs.  The  terminal  gas- 
tral  stema  do  not  follow  the  structural  pattern  of  the 
other  species  of  I.aphyngogtO, 
Biology:  Liiknown. 

Checklist  of  Laphyragogus 

t^er  Beaumont,  1958;  Algeria 

ssp.  oricnralis  Beaumont,  1970;  Iran 
koklii  (Bingham)  in  Kohl,  1896  {Leianihrem);  n.  India 

itoAW  Bbijham,  1 897  (LkmOmne) 
pectinatus  Beaumont.  1959;  n.  .Africa,  Israd 
piclus  KolU,  1889:  n.  Af  rica.  Israel 
turanicus  Gusnkovskij,  l  '>52;  sw.  USSR:  Tadzhik  SJ5.R. 
viaiagge  Beaumont,  1959:  Algeria 
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SUBFAMILY 
LARRINAE 


With  over  2,000  species,  this  is  by  far  the  largest  sub- 
family in  the  Sphecidae.  Its  morphological  and  biological 
diversity  rivals  that  of  the  Nyssonlnae,  and  it  would  be 
difficult  tn  describe  n  "typicar'  larrine.  For  the  mi>sf 
part  they  arc  fairly  compact,  often  dark  colored  wasps. 
However,  the  gaster  is  sometimes  dender  or  petiolate  as 
in  the  well  known  genus  Trypnxylon:  and  a  few  larrines, 
such  A%l'alarus,  are  brigiiily  colurcd.  Size  ranges  from 
some  of  the  tiniest  sphecids  known  ( 2  mm)  to  large  wasps 
that  approach  a  length  of  30  mm.  Most  species  are  fossor- 
iai,  and  the  common  term  "digger  wasps"  probably  is  the 
best  general  appelation  for  the  subfamily.  A  few  genera 
are  twig  nesters,  and  some  Trypoxyhn  make  free  mud 
nests.  Prey  range  from  spiders,  Orthoptera  and  Hemiptera 
to  coleopterous,  dipterous  jnd  hymenoptcrous  adults, 
and  lepidopterous  larvae,  but  spiders  and  Orthoptera  are 
the  predominant  groups  provisioned. 

Diagnostic  chanetm: 

1.  (a)  Inner  orbits  usually  converging  above,  sometimes 
parallel,  rarely  converging  below  except  in  Bothyno- 
Stethini  and  Scapheutim;(b)  hindocelli  normal  ex- 
cept scarlike  in  Larrini  and  deformed  in  Palarini. 

2.  (a)  Antennae  low  on  face  except  near  middle  in 
Trypoxyhn  miPisoxylon  (Trypoxylonini),  sockets 
contiguous  with  frontoclypeal  siiuirc  or  separated 
from  it;  (b)  female  wiUi  12  and  must  males  with 

13  antennal  articles  (exceptions  Ui  MiacofilUni). 

3.  Cly peus  t  ransvcrse  except  about  as  high  as  bnifld  in 
some  Trypo.xyloiuni. 

4.  (a)  Externoveniral  margin  of  mandible  entire,  step- 
ped or  notched,  Inner  margin  usually  with  one  or 
two  subbasal  teeth,  less  commonly  simple  or  subapi- 
cally  hidcntate;  (b)  palpal  formula  6-4  except  5-3  in 
some  Tachytes  (L.arriniJ;  (c>  mouthpaits  usually 
short  but  long  in  some  Larrini;  (d)  mandible  socket 
open  except  in  ylMc7r^riop/ioms(|i|iKOpllini)and 
some  Parapiagetia  ( Larrini). 

5.  Pronotal  lobe  separated  from  tegula. 

6.  (a)  Scutum  with  or  without  notauli;(b)  no  oblique 
acutal  carina  opposite  tegula. 

7.  (a)  Mesopleuion  usually  with  an  ejastemal  sulcus; 


(b)  omaulus  present  only  in  Bohartella  (Scapheutini) 
and  some  Tiypoxylott;  (c)  acetabular  carina  present 
only  in  some  Bothynostethlnl  and  Scapheutini;  (d) 

stcmaulus  absent. 

8.  Metapleuron  consisting  only  of  upper  metapleural 
area,  definitive  pleuron  tapering  ventrad. 

9.  (a)  Midtibia  with  one  apical  spur;  (b)  midcoxae  us- 
ually separated,  each  with  a  dorsolateral  carina  or 
prominent  crestlike  elevation  (except  simple  in 
Amiiennphonis);  (c)  precoxal  lobe  present,  large 
(rare  exceptions);  (d)  hindfemur  simple  apically  ex- 
cept truncate  and  otherwise  modified  in  Scapheuti> 
ni,  Bothynostethini,  roost  Tachytes,  and  a  few 
Marus:  (d)  claws  shnple  except  toothed  within  in 
sutne  female  Lairini:  (e)  plantulae  absent  except  in 
some  Trypoxylonini  and  Scapheutini. 

10.  (a)  Propodeum  very  short  to  long;  (b)  dorsal  en- 
closure present  o:  ;ihsciit;  (c)  piopodeal  sternilc  ab- 
sent e.xcept  in  Parapiagetia  (Lairini)  and  some  Try- 
poxylon. 

1 1 .  (a)  Number  of  submarginal  cells  varying  Irom  three 
to  none,  but  three  the  normal  complement;  (b)  us- 
ually two  but  sometimes  one  or  no  recurrent  veins 
present,  second  received  by  submarginal  II  in  wings 
with  three  submaiginal  cells;  (c)  marginal  cell  trun- 
cate  or  acuminate  apically,  apex  rarely  open  in 
some  Miscophmi. 

12.  (a)  Hindwing  jugal  lobe  varying  from  as  long  as 
anal  area  to  very  small  or  absent;  (b)  media  diverg- 
ing after  cu-a  except  before  cu-a  in  Scapheutini;  (c) 
second  anal  vein  absent  except  in  some  Larrini  and 
Palatini. 

13.  (a)  Ga&tcr  usually  sessile,  but  sometuiies  peduncu- 
late or  petiolate  in  which  case  petiole  consists  of 
tergum  and  sternum;  (b)  tergum  I  and  occasionally 
II  with  lateral  carina  (rare  exceptions):  (c)  male 
with  seven  visible  Icrea.  sternum  V'll  pieseni  and 
similar  to  preceding  sterna;  (d)  pygidial  plate  pre- 
sent or  absent. 

14.  (a)  Volsella  simple,  without  digitus,  rarely  absent 
(Palarini.  some  Miscophinl);  (b)  cerci  absent. 
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Systermiics:  As  constituted  here,  the  Larrinae  consists 
of  39  genera  which  are  distributed  aiiiung  six  tribes;  Lar- 
rini,  Palarini,  Miscophini,  Trypoxylonini,  Bothynostethini, 
and  Scapheutini.  The  inclusion  of  the  Trypoxylonini  is 
the  pnm.iry  Jivcrgeiicc  rnini  niosl  ciirrcnl  coru  L'pis  ol 
the  subfamily,  but  uur  studies  ot  adult  morphoiog>'  and 
Evans'  work  (1964a)  on  larvae  indicate  that  the  recogni- 

lion  of  a  subfamily  Trypoxyloninae  is  unwarranted.  In- 
terestingly, Kohl's  concept  (1885a)  of  the  "Lairidcn  '  in- 
cluded most  of  the  forms  contained  In  our  Larrinae  plus 
Auata  in  the  uid  broad  sense  of  tiiis  genus  As  more  gen- 
era became  Icnown  (some  of  them  obviously  presenting 
difficulties  flit  ilie  elassifiet).  Kohl  (18^)6)  fouiui  it  nec- 
essary to  divide  the  group  in  4  "Gatlungsgruppe":  Pison, 
Miscophus,  Lam,  and  Astata.  The  last  is  equivalent  to 
the  Astiitinae.  tribe  Astatini,  while  his  CKitlungsgnippe 
Pison  is  identical  wiih  uur  concept  of  the  tribe  Trypoxy- 
lonini. His  Miscophus  group  corresponds  with  our  IMis- 
cophini  as  far  as  il  tmos.  Kohl's  l.ana  croup  is  equivalent 
to  our  Larrmi,  but  lie  associated  as  satellites  a  number 
of  odd  genera  such  as  Laphyragogus,  Dinetus,  and 
ms  and  also  several  miscophine  elements,  so  that  over- 
all the  assemblage  was  quite  heterogeneous. 

We  have  placed  elsewhere  several  discordant  elements, 
Laphyragogus,  Dinetus,  Eremiasphecium,  and  Odonto- 
sphex,  which  have  at  one  time  or  another  been  included 
in  the  Larrinae.  On  the  oihct  hand,  the  hi tthynoslclhin 
and  scapheutin  genera,  which  have  often  been  associated 
with  the  Nyssoninae  following  the  lead  of  fbndlirsch 

(18X7-1K().S)  and  Kohl  (IStJf,),  ;ire  prciperly  associated 
with  (he  Laiiinae  as  shown  by  Menl<e  ( 1908d  i  I  rihu- 
tunately,  the  end  result  of  this  subtraction  arid  <  u  ion 
is  not  a  more  easily  deilnable  subfamily,  but  we  believe 
that  a  more  natural  assemblage  has  been  achieved.  There 
is  slinnti  c  iiienee  based  on  larvae  (Lvisns  1*^)643)  and 
adult  morphology  that  the  Crabroninae  should  also  be 
included  in  the  Larrinae.  If  enlarged  to  that  extent  it 
would  be  impossible  to  define  the  subfamily  without 
many  exceptions.  This,  plus  the  tact  that  the  Crabron- 
inae is  a  large,  rather  homogeneous  and  thus  easily  de- 
fined group,  has  caused  us  to  exclude  it  from  the  Larri- 
nae. As  it  is,  there  are  no  characters  in  the  subfamily 
that  will,  by  themselves,  separate  the  Larrinae  from  all 
other  subfamilies.  In  fact,  there  are  only  two  features 
in  the  group  that  are  unhwrsal  and  significant  at  the 

sublarnily  level:  I  )  iiiidtihia  with  one  apical  spur,  and  2) 
volsella  simple,  not  differentiated  into  cuspis  and  mova- 
ble digitus.  These  two  characters  in  combination  are 
found  thtou^'Jimil  llie  Crabroninae.  ^-.it  lliey  iKciir  else- 
where only  in  the  tribe  t'ercerini  ol  tlie  I'hiiaiithiiiae  and 
in  some  males  of  two  nyssonine  genera  {DiJinds.  Cres- 
son).  These  facts  emphasize  the  close  relationship  be- 
tween the  Larrinae  and  the  Crabroninae. 

Most  Larrinae  have  two  or  three  suhmarginal  celJs 
in  contrast  to  the  single  cell  found  in  tiie  Crabroninae. 
The  distinctive  fusion  of  the  sin^e  submarginal  and  dis- 
coidal  cdls  in  the  crabroninc  tribe  Oxybclini  is  not  found 
in  any  of  the  angle-celled  larrine  genera.  The  emarginaie 
inner  orbits  in  the  larrine  tribe  Trypoxylonini  separates 


its  single  submarginal  cell  members  {Trypoxylon,  Pisoxy- 
Ion)  from  the  Crabronini,  and  in  addition  there  is  little 
general  resemblance  between  the  two  groups.  A  few  lar- 
rine genera  in  the  tribe  Miscophini  also  have  only  a  single 
sulviiaiginal  ceil  in  the  forewine.  hiii  the  length  of  the 
scape  is  usually  diagnuslic.  in  the  iribc  Crabronini  ihe 
scape  is  usually  about  half  the  length  of  the  flagellum.  In 
the  Miscophini  the  scape  is  much  sliorter.  Of  course,  the 
venational  patterns  of  these  odd  miscophins  dittcr  consid- 
erably from  the  Crabronini. 

Another  basic  diflerence  between  the  Larrinae  and  at 
least  the  crabroninc  tribe  Crabronini  is  that  the  mandibu- 
lar socket  IS  open  in  the  former  and  closed  in  most  genera 
of  the  latter.  There  are  a  few  exceptional  genera  in  both 
groups  that  contradict  this  distinction,  but  die  difference 
isimpurtan!.  The  sockets  are  apparently  opm  in  all  crabro- 
nines  of  the  tribe  Oxybelini. 

Unfortunately,  Ihe  volsella,  by  virtue  of  being  con- 
cealed  and  confined  li>  one  sex,  is  not  a  practical  tool  for 
casual  idemilicalion  of  laxa  under  a  microsv<ipe.  Iliere- 
fore,  it  is  necessary  to  employ  a  number  of  nonumversal 
characters  in  various  combinations  to  isolate  the  Larrinae 
from  other  subfamilies  possessing  a  single  midtibial  spur, 
e.g.:  Crabroninae:  Laphyragoginae;  Philanthinac,  Lnto- 
mosericinae;  the  following  Nyssoninae;  Bembicini,  some 
HeKocausini  and  Stizini,  some  males  of  l7ftf/m/«(Alys- 
Miiiini)  and  Cre^snn  (Nyssonini):  .ind  some  .Aiiiniophilini 
(Sphecinae).  Some  of  these  characters  can  be  found  in 
the  keys  to  the  tribes  of  the  Spheddae  provided  at  the 
end  of  the  syslematics  section  of  the  family.  One  very 
useful  feature  for  identifying  a  wasp  as  a  larnne  is  the 
presence,  on  the  cxternoventral  margin  of  the  mandible, 
of  a  notch  or  step.  This  character  is  f  ound  elsewhere 
only  in  many  Crabioniiiac.  the  Laphyiagoginae.  the  Xen- 
osphecinae,  and  the  Dinctini  of  the  Asiatinac,  but  the 
last  two  possess  the  nonlarrine  characteristics  of  two 
midtibial  spurs  (none  in  some  Dhietini).  Unfortunately 
the  notch  or  step  is  not  universal  in  the  Larrinae.  Another 
valuable  diagnostic  character  in  the  Larrinae  is  the  diver- 
gence of  the  hindwing  mnlia  after  cu-a.  Only  in  the  Sea- 

pheutini  does  the  media  diveree  before  Jii-.!. 

Points  ol  dilterence  between  tlie  Lamnae  and  (  rabio- 

ninie  have  been  adequately  detailed  above.  Lami  cs  c^n 
be  separated  from  other  groups  with  a  single  midtibial 
spur  as  follows.  The  combination  in  Lapliymgogus  of  a 
]d\-^':  [ut.il  I  il'c  and  the  media  diverging  bcfoic  cu  a  in 
the  hindwmg  is  not  found  in  any  larrine.  It  is  not  ea^ 
to  separate  larrines  that  do  not  have  notched  or  stepped 
mandibles  from  the  Philanthinae,  but  in  most  cases  iMie 
or  more  of  the  I'ollowing  ditTerences  will  distinguish  the 
two  groups.  The  second  recurrent  vein  is  received  by  the 
second  submarginal  cell  in  larrines  that  possess  three  sub- 
marginal  cells.  In  the  Philanthinae  there  are  always  three 

submarginal  cells,  and  the  second  recurrent  vein  is  re- 
ceived by  the  third  submarginal  except  in  the  isolated 
tribes  Eremiaspheciini  and  Odontosphecini.  In  Odonto- 
sphcx  the  divergence  of  the  hindwing  media  bet'ore  cu-a 
and  the  large  Jugal  lobe  separates  the  genus  from  all  lar- 
rines. The  combination  in£>vm&npAecA0»  of  normal 


SUBFAMILY  LARimtAE  223 


ocelli  and  a  5:3  palpal  formula  separates  the  genus  from 
all  larrines.  A  second  and  mqor  diffeienee  between  the 

two  subfamilies  is  found  in  the  mandihuliir  sockets.  In 
the  Larrinae  the  sockets  are  open  except  in  Auchmopho- 
na  and  some/Vvopivrffa:  In  all  Philanthinae,  except 
Odoniospfiex,  the  sockets  wrc  i  lns'ji!  by  ;i  furward  ex- 
tension ofthehypostoma,  the  paramandibular  process. 
Uddce  an  philanthhtet,  AuetKnophonu  has  only  one  sub- 
marginal  cell,  and  Parapiagetia  has  notched  mandibles. 
Althougli  the  socket  diflerencc  between  the  two  subfami- 
lies is  a  primaiy  diagnostic  feature,  it  is  difficult  to  use 
in  ordinary  sorting  of  specimens  because  the  inan  Jibles 
usually  have  to  be  spread  to  sec  the  character.  A  ihird 
feature  that  separates  many  larrines  from  many  phil- 
anthines  and  one  that  has  already  been  alluded  to  above 
is  the  point  of  divergence  of  the  hindwing  media.  It  di- 
verges after  cu-a  in  all  larrines  except  the  Scapheutini, 
but  it  diverges  before  cu-a  in  several  philanthine  groups 
including  the  perplexing  tribe  Odontosphecini. 

The  entomosericinc  climacterislic  ol  tlio  inner  orbits 
converging  strongly  below  is  found  only  in  tlie  larrinc 
tribes  Scapheutini,  Bothynostethini,  and  someTrypoxy- 
lonini.  but  the  media  of  the  hindwing  diveri-es  yfter  cu-a 
in  the  last  two  mstead  of  before  cu-a  as  in  tniomoscncus. 
The  Scapheutini  share  with  Enlomosericus  the  same  hind- 
wing  venation,  but  the  second  suhmuftiiiKil  cell  is  pctio- 
laie  in  the  former  and  also  the  nutauli  aio  absent  or  very 
weak  and  short. 

The  absence  in  all  larrines  of  the  obliq,ue  scutal  carina, 
a  stracture  common  to  most  nyssonines  including  the 

Bembicini.  Sti/ini.  and  Nyssonini,  separates  the  subfam- 
ily from  these  three  tribes.  The  deformed,  scarlike  hindo- 
celli  of  the  Heliocausini  separates  the  group  from  all 
Larrinae  except  the  Larrini.  hut  the  oval,  oblcing,  elliptic, 
or  "tailed"  scars  of  the  latter  contrast  with  the  C -shaped 
scan  of  Heliocausua 

Most  of  the  foregoing  has  been  aimed  at  the  novice 
reader,  since  most  taxonomists  familiar  with  sphecids 
can  separate  larrines  trom  the  groups  with  which  we 
have  compared  them,  simply  on  the  general  habitus  of 
the  wasps.  The  above  discussion  also  emphasizes  the 

problems  encountered  when  t:yin!:.  to  find  a  morpho- 
logical basis  for  separating  large,  diverse  but  natural 
groups  from  others. 

It  is  guesswork  to  say  where  the  Larrinae  developed, 
but  the  Old  World  has  twice  the  number  of  endemic  gen- 
era found  in  the  New  World  (16  vs.  8),  and  the  prepon- 
derance of  these  jre  located  in  Africa.  The  tribes  Lar- 
rini,  Miscopliini,  and  Trypoxylonitii  have  cosmopolitan 
genera,  but  the  Palarini  iscontined  ti>  the  Old  World, 
and  (he  Bothynostethini  and  Scapheutini  are  essentially 
Neotropical  elements  of  the  New  World.  The  Lanini  and 
Miscophini  teach  theii  greatest  diversity  in  the  Old  World, 
and  tlieir  origins  are  presumed  to  be  in  that  area.  The 
TrypoxyloninI  is  probably  a  New  World  development, 
judging  by  the  three  endemic  genera  and  the  tremendous 
diversity  in  Neotropical  Trypoxylon.  Several  genera  are 
worthy  of  mention  because  of  their  disjunct  and/or  un- 
even distribution  patterns.  Ancistromma  and  Fienoculus 


each  contain  many  species  in  North  America,  but  both 
possess  two  or  three  species  in  southern  Europe  and 

southwestern  Asia  The  widespread  Old  World  genus 
Prosopigastra  has  a  single  representative  in  the  south- 
western United  States,  flan^^agftk  occurs  an  over  Afri- 
ca and  eastward  to  India  and  southwestern  USSR,  but 
there  are  quite  a  few  species  of  the  genus  also  in  southern 
South  America.  Australian  endemism  is  found  only  in 
the  tribe  Miscophini,  which  is  represented  there  by  four 
unique  genera. 

The  probable  evolutionaiy  relationships  of  the  six 
larrine  tribes  are  depicted  in  the  dendogram  that  accom- 
panies the  section  on  the  phylogeny  of  the  Sphecidae 
at  the  beginning  of  the  book.  The  Miscophini  is  perhaps 
the  most  generalized  group,  but  reduction  of  wing  vena- 
tion and  the  small  size  of  the  volsella  are  evolutionary 
advancements  in  the  tribe.  The  Try  poxy  lonini.  Bothyno- 
stethini, and  Scapheutini  are  rather  easily  derived  from 
a  premiscophine  stock.  The  TrypoxyloninI  is  notable 
for  the  development  of  emarginate  eyes,  reduction  ol 
wing  venation,  and  abdominal  petiolation.  The  Bothyno- 
stethini and  Scapheutini  seem  to  be  closely  allied.  This 
observation  is  based  on  the  general  simihirity  of  the  face, 
thorax,  and  legs  of  their  genera;  but  dissunilarity  between 
the  two  groups  in  wing  venational  details  and  the  male 
genitalia,  including  the  jMiilith  sternum,  also  suggest  the 
possibility  of  convcigcnce  at  parallel  evvilution  of  unre- 
lated groups.  It  is  for  this  reason  that  we  have  elevated  the 
subtribes  recognized  by  Menke  (1968d)  to  tribes.  Hope- 
fully, larval  studies  will  shed  further  light  on  their  alTini- 
lies.  The  major  trend  in  these  two  tribes  has  been  the  de- 
velopment of  sinuate  inner  orbits,  which  strongly  con- 
verge below,  and  the  truncate  hindfemoral  apex.  There 
is  scarcely  any  dnu'M        the  Bothynostethini  and  Sca- 
pheutini are  closely  allied  with  the  Crabroninae. 

A  second  major  evolutionary  branch  in  the  Larrinae 
is  formed  by  the  tribe  I.arrini.  This  group  exhibits  the 
most  generalized  v^ing  venation  in  the  snbt.nnily.  and 
the  tribe  has  retained  the  primitive  huge  {ugal  lobe  and  a 
remnant  of  a  second  anal  vein.  On  the  other  hand,  the 
scarlike  hindocelli  represent  a  high  degree  of  specializa- 
tion. The  tendency  for  strong  convergence  of  the  eyes 
above  which  culminates  in  the  hoioptic  condition  in 
Pfosopigastra,  is  another  noteworthy  feature  of  the  Lar- 
rini.  The  affinities  of  the  trihe  Palarini  are  not  obvinus, 
and  it  is  associated  witii  the  Larrini  only  tentatively.  The 
deformed  hindooelti,  convergence  of  the  eyes  dorsad,  and 

the  tripartite  clypeus  .ne  tlie  main  criteria  for  this  associ- 
ation. -Species  in  some  geneia  ol  the  Larrini  have  the  cly- 
peus partially  divided.  In  addition  to  ibe  ibreo  speciali- 
zations listed  above  Tor  the  Ptdarini,  the  peculiar  abdomi- 
nal modifications  are  noteworthy. 

In  the  following  liible  snme  of  the  iVjturcs  that  appear 
to  be  useful  in  determining  the  phylogeny  and  classifica- 
tion of  the  Larrinae  are  listed. 

Other  interpretations  of  some  of  the  characters  in 
this  list  could  be  given.  For  example,  the  emarginate  or 
notched  inner  orbits  may  l)e  a  primitive  leature  rather 
than  a  specialization.  Similar  eyes  are  found  in  scoiioid 
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Phylofenetk  Characters  in  Larri 

Unspecialized  or  primiiive 

1.  Male  antenna  with  13 

articles 

2.  Mate  antenna  simple 


3.  Antenna!  socicets  con- 
tiguous with  fronto- 
clypeal  suture 

4.  Inner  orbiu  paraild 


5.  Inner  orbits  straight  or 
arcuate 

6.  Eyes  bare 

7.  Eye  facf  ts  of  uniCorm 

S1<?0 

8.  Occlii  rounil  and  with 
transparent  convex  lens 

9.  Frontal  surface  flat 
or  broadly  convex 

1 0.  (  ly  pons  t i.msv  iMSo. 
simple 

11.  La  bru  m  sliort,  hidden 
behind  dypeus 

1 2.  Mandible  without  inner 

teeth 

13.  Mandible  socket  open 
to  oral  fossa 

1 4.  Mouthparts  short 

15.  Palpal  formula  6:4 

16.  Gena  simple 


17. 


18. 


19. 


20. 
21. 


22. 


23. 
24. 


Occipital  carina  attuin- 
ing  hypostomal  carina, 
or  forming  a  complete 
circle 

I'ronotal  collar  elongate, 
as  high  as  and  not  close- 
ly apptesscd  to  scutum 
Propleuron  simple 


Nolauli  present,  long 

Propodi'um  long, 
smcxith,  without  dorsal 
enclosure  or  special 
sculpture 

Epistemal  sulcus  pres- 
ent, extending  to  an- 
teroventral  margin  of 
pleuron.  ami  nn.irmating 
at  anterior  end  ol  sub- 
alar  lossa 
Omaulus  absent 
Mesopleuron  without 


nae 

Specialized  oradnmeed 
Male  antenna  with  1 2 

arlicK-s 

Male  antenna  with  sen- 
sory areas  or  otherwise  25. 
modified 

Sockets  separated  from  26. 
frontoclypeal  suture 

Inner  ^Mhits  stronitly  27. 
converging  above  or  28. 
below 

Inner  orbits  emarginate  29. 
or  sinuate 

Eyes  setose  30. 

Faeels  ot  lower  par!  of 

eye  cnlaiged  3  I . 

Ocelli  deformed,  lens  32. 

flattened  or  opaque 

Fions  variably  swollen,  33. 

tuberculate,  abruptly 

fleviUcd,  or  earinale  34_ 
C  lypcus  as  higli  as  wide, 
or  tripartite 

Labrum  long,  promi-  35. 
nently  exposed 
Mandible  toothed  with- 
in 36. 
Mandible  socket  closed 
by  paramandihular  pr<^ 
cess  of  hypostoma  37. 
Mouthparts  long 
Palpal  formula  5:3  38. 
Gena  tubcreulale  cr 
spinose  below,  01  ^.m  ,^«» 
nale 

Occipital  carina  disap-  40, 
pearing  below 


C<dlar  short ,  sharpedged,  4 1 , 
lower  than  and  closely  42, 

appressed  \o  scutuni 
Propleuron  with  tuber-  43^ 
des,  projections  or 
caiinae  44, 
Notauli  short  or  absent 
Propodeum  short,  with  45^ 
dorsal  enclosure  or  spe- 
cial sculpture  45, 

Epistemal  sulcus  absent,  47, 
or  present  but  origins-  4g. 
ting  near  middle  of  sub- 
alar  fossa  and  not  reaeh- 
inp  aiiietoventral  margin  49. 
ot  pleuron 
Omaulus  present 
Mesopleuron  with  hy-  50. 


hyperstemaulus,  aceta- 

bular  carina  cwentral 

tubercles 

Piupodcal  sternite 
absent 

Male  foreleg  simple 


Midcoxae  separated 
llindcoxa  simple 

Hindfemur  simple 
apically 

Male  hindfemur  simple 

Hindnhia  simple 
Female  forctarsal  rake 
present 

I  arsomere  V  symmet- 
rical, short 
Qaw  simple,  short 


Media  of  forewing  di- 
verging before  or  at 

cu-a 

Marginal  cell  long, 
acuminate  apically 

Three  sabmarginal  cells 

Submarginal  cells  four 

sided,  not  petiolatc 
I  wo  diseoidal  cells 

Both  recurrent  veins 
indcpcmicnlly  received 

by  submarginal  cell  II 

Su':ihsj;iKKi!  cell  present 
Hind  w  ing  w  ith  medial 
and  submedial  cells 
Jugal  lobe  large 

Caster  sessile 

TerputTi  I  without 
lateral  carina 
t  ergal  a pices  single 
edged 

Pygidial  plate  aaetose 
Sterna  simple 


.Male  sternum  Vtll 
rounded  or  truncate 
apically 

Volsella  present 


perstemaulus  or  aceta- 
bular carina,  or  ventral 

tubercles 

Propodeal  sternite 
present 

Male  forecoxa,  trochan- 
ter and/or  femur  modi- 
fied 

Midco  \  a  e  .1  p  p  u )  \  i  ni  .1 1  e 
Hindcoxa  with  sensory 
pit  01  spinose 
Hindfemur  obliquely 
truncate  apically 
Male  hindfemur  angu- 
late  or  spinose  basatly 
llindnbia  ^arin.ile 
Female  foretarsal  rake 
absent 

l  arsomere  V  asymmet- 
rical. 01  long 
Claw  with  inner  teeth 
and/or  elongate  and  pre- 
hensile 

Media  diverging  after 
cu-a 

Marginal  cell  short, 
truncate  or  open  api- 
cally 

Fewer  than  three  sub- 
marginal  ceils 
Second  or  third  sub- 
marginal  cell  petiolate 
One  or  no  discoidal 
cells 

Recurrent  veins  joining 
before  reaching  sub- 
marginal  cell  II 

Subdiscoulal  cell  absent 
Hindwing  without  me- 
dial and  submedial  cells 
Jugal  lobe  small  or 
absent 

Gaster  pedunculate  or 

petiolate 

Tergum  I  and  II  with 
lateral  carina 
Tergal  apices  double 
edged 

Pygidial  plate  setose 
Sterna  with  various 
prominences  or  special 
setae 

Male  sternum  VIII  e- 
marginate  or  bispinose 
apically 
VolselU  absent 
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and  vespoid  wasps,  and  the  same  condition  in  the  Trypox- 

ylonini  (and  Philanthini)  may  just  be  a  holdover  of  a 
primitive  trail.  However,  we  regard  the  eye  notch  as  a 
special  development. 

Several  characters  liavo  hcon  omincd  troni  (he  tore- 
going  list  l)ei;aiise  ilieir  evtihiiumuiy  sigiiiticaiK'e,  at  least 
in  the  l^irrlnae,  is  uncertain.  The  presence  of  an  externo- 
veniral  notch  or  step  on  the  mandible  cuuld  be  a  speciali- 
zation over  a  simple  mandible,  or  it  could  represent  a 
primitive  character.  There  is  better  evidence  for  the  latter. 
For  example,  the  development  of  a  pygidial  plate  in 
males  is  certainly  an  advanced  condition.  Within  Z,fns  the 
presence  of  a  plale  in  males  is  found  prbnarily  in  the  sub- 
genus Liru,  a  group  characterized  by  the  absence  of  a 
mandibular  notch  or  its  weak  devdopment.  One  infers 
from  this  that  the  advanced  mandibular  condition  is  the 
loss  of  the  notch.  The  function  of  the  notch  is  unknown. 
Notched  mandibles  seem  to  be  universally  present  in  the 

more  primitive  genera  of  eacli  larrini.'  '.ribf  siicli  asAorra, 
Larropsis,  Lyroda,  Pisonopais,  Wtltiiikicila,  and  ScapheuM, 
However,  a  notdi  nuy  or  may  not  be  present  in  more  ad- 
vanced genera,  and  it  is  variably  developed  or  in  the  pro- 
cess of  being  "phased  out"  in  a  few  {Palants,  tins.  Gas- 
Iroaericus.  Holotachyaphex,  Tachytes,  SoUerella,  Pison, 
and  Bothymstethus).  Similar  mandibles  are  found  in 
male  Mutillidae,  but  the  fact  that  the  presence  of  a  notch 
is  sex  linked  in  this  family  offers  Httic  support  for  assum- 
ing that  the  same  condition  in  larrines  is  a  primitive 
feature. 

The  significance  of  the  presence  or  absence  of  a  pygi- 
dial plate  is  likewise  in  doubt.  For  example,  it  is  uncer- 
tain whether  or  not  twig  nesting  forms  such  dsNilcla 
and  Trypo.xylon,  which  lack  a  pygidial  plate,  ever  had 
one,  althougli  in  the  latter  there  is  evidence  that  the  pygi- 
dial plate  has  been  lost.  Some  species  of  Pisonopsis,  a 
more  primitive  rehitive  of  Trypoxyhn,  have  pygidial 
{dates,  it  may  be  that  some  genera  have  never  developed 
a  pygidial  plate,  while  others  have  developed  one  and  sec- 
ondarily  lost  it  when  presumably  changuig  from  a  fossor- 
ial  habit  to  a  twig-nesting  one. 

It  is  ahii  difficult  to  say  whether  the  divergence  of 
the  hiiidwing  media  before  cu-a  in  the  Scapheutini  is  a 
generalized  or  specialized  feature,  but  a  glance  at  the 
wings  of  other  groups  such  as  the  Dolichurini,  Astatinae, 
and  Psenini,  wliich  are  among  the  nioie  generalized  groups 
of  the  Sphccidac,  suggests  that  the  point  of  divergence 
of  the  media  in  the  Scapheutini  is  a  primitive  trait.  The 
presence  of  plantulae  in  some  scapheutins  supports  this 
view,  since  they  are  regarded  as  primitive  structures. 

The  following  summarizes  the  main  evolutionary 
trends  In  the  Larrinae: 

IfeaJ:  The  ocelli  become  flattened  and  somewhat  de- 
formed in  Pakirus,  but  the  lens  remains  transparent.  Near- 
ly complete  obliteration  of  the  lens  takes  place  in  all  Lar- 
rini.  Strong  convergence  of  the  eyes  above  occurs  in  most 
Larrini.  Strong  convergence  below  is  a  specialization  of 
the  Bothynostethini,  Scapheutini,  and  some  Trypoxy- 
lonint,  where  it  is  usually  accompanied  by  enlargement 
of  the  lower  facets  of  the  eyes.  The  frons  has  been  modi- 


fied by  a  variety  of  carinae  in  some  Trypoxykm,  Nittta, 

and  Solierella,  and  it  has  heconu'  sinuigh'  elcvaled  in 
KoMiella,  most  Prospigastra,  and  some  Tachyiphex.  The 
linear  frontal  swellings  of  the  Larrina  are  also  extreme 
developments.  Cinsuro  of  the  mandibular  sockets  has 
occurred  in  Auchenopluirus  and  stmie  Parapiagctia.  The 
mouthparts  have  lengthened  in  some  Tachytes  and  Tlic^* 
sphex,  and  palpal  reduction  has  taken  place  in  some 
Tachyies.  The  reduction  in  the  number  of  male  antennal 
tlagellomeres  has  occurred  UlSMcDpAoniS  and  Some 
Solierella  and  Trypoxyhn. 

Thorax:  The  tendencies  are  towards  shortening  and 
rounding  of  the  propodeum,  shortening  and  closer  fit- 
ting of  the  pronotal  collar  with  the  scutum,  and  reduc- 
tion of  pleural  sulci  as  in  the  MIscophlnl  and  Larrhii,  or 
development  of  ihe  umaulus  and  pToIifeialioii  of  other 
grooves  and  carinae  as  in  Trypoxyhn  and  Bohartella, 
The  development  of  a  propodeal  sternite  occurs  in  cer- 
tain petiolate  fonr.s  {Trypoxylt'ii  and  Parapiagclia). 

Gaster:  The  beginning!)  ol  the  petiolate  condition 
are  found  in  genera  such  as  Lyroda,  Kaon,  and  IHerano- 
rhiria  which  have  pedunculate  gasters.  Petiolation  is 
found  most  notably  in  Trypoxylon,  but  ^omc  Parapiuge- 
tia  have  a  short  petiole.  KoMiella  lacks  lateral  tergal 
carinae,  but  most  larrines  have  the  carina  on  lergum  I. 
Prosopigastra,  Hololachysphex,  Pisonopsis,  and  Pison 
have  developed  the  carina  on  tergum  II  as  well.  The  vol- 
sella  is  reduced  or  lost  in  Baiarus  and  in  many  Miscophini. 
The  eighth  sternum  in  the  male  has  developed  a  pair  of 
long  processes  ill  the  Scapheutini  and  some  Trypcxylon. 

Wings:  Overall  reduction  of  venation  and  size  of  ilie 
jugal  lobe  has  taken  place  in  the  Miscophini  and  Trypoxy- 
loniiii  In  botli  ftibes  reduction  starts  with  the  petiola- 
tion ul  submarginal  cell  II,  and  is  followed  by  the  disap- 
pearance of  it  or  of  submarginal  cell  111.  This  is  accom- 
panied by  the  disappearance  of  the  outer  discoidal  cell. 
Concordant  with  this  in  the  Miscophini  is  the  shortening 
of  the  submarginal  ceil  and  rcducliuii  and  loss  of  Ihe 
jugal  lobe.  The  marginal  ceil  is  very  small  in  Hatiosielhus 
and  some  Miscof^us  and  is  open  in  Satiostetholdes  and 
Miscophoides.  In  the  last  genus  the  suhiiunginal  and  dis- 
coidal cells  and  the  jugal  lobe  have  disappeared.  Tlieie 
are  no  closed  cells  in  the  hindwing  of  Nitebu  An  interest- 
ing deveiopnient  in  the  Trv'poxyloniiii  ;s  llie  division  of 
the  hamuli  into  two  groups.  Coalescence  ot  the  recurrent 
veins  in  certain  genera  of  the  Larrini  is  another  hiteresting 
trend. 

Legs:  The  most  striking  developments  are  the  modifi- 
cations of  the  male  front  and  hindlegs (fingerlike  projec- 
tion on  inner  posterior  angle  of  forecoxa,  concavity  of 
forclrochanter  and  base  of  forefennir.  and  angle  or  primg 
near  base  of  hindlemur),  wiiich  in  the  case  of  the  loreleg 
occur  sporadically  throughout  the  subfamily  and  presum- 
ably function  during  copulation.  Interesting  modifications 
occur  in  the  female  as  well  but  are  mostly  cnntined  to  gen- 
era of  the  Lairini.  Among  these  should  be  mentioned  the 
prdiensile  clav/s  of  most  IMs  and  related  genera  and  the 
attendant  lenglheninp  of  ihe  last  tarsornere.  The  last  tar- 
somcrc  is  asynimetrical  in  Icmales  oi Dicranorliim  and 
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some  Tachvsphe.x,  yiid  in  the  latter,  one  claw  is  olieii 
shorter  than  its  mate.  Unequal  claws  are  also  found  in 
males  uf  some  Pan^iageiia.  Claw  teeth  are  developed  in 
females  of  Kohlfelh  and  some  Liris. 

KtY  TO  TRIBtS  OF  LARRINAE 

1.  Ilmdoeelli  reduced  to  Hal,  opaque  scars 

ur  various  shapes  ( fig.  61  A-M);  jugal 

lobe  of  hind  wing  large,  nearly  as  long  as 

anal  area  (fig.  70)  tribe  Lanlid,  p.  226 

Hindoceihis  with  a  convex  or  somewhat 
llaltened.  complete.  Irjnsp.irenl  lens; 
lUgal  lobe  of  hmdwing  small  or  ahseni, 
iievt  r  more  than  one-half  length  of  anal 
jK  j  I  tigs.  102  G,  1 13)   2 

2.  Inner  orbits  emarginate' 

(fig.  104)  tribe  Trypoxylonini,  p.  327 

inner  orbits  str::ii!ht.  bowed  or  sinuate 
but  not  enuif'inale  t  fijs.  80,  !  14)   3 

3.  C'lypeus  divuk-vl  mto  three  parts  hy  (wo 

vertical  suturclikc  lines  (fig.  80  I):  antcn- 
nal  sockets  separated  from  frontoclypeal 
suture  by  one>third  or  more  of  a  socket 
diameter:  hindocelli  usually  flattened  and 

elliptical:  OIJ  World    tribe  Palaiini, p.  286 

C  lypeus  not  (.liviJcd  mto  three  parts; 
antenii.il  sockets  essentially  contiguous 
with  frontoclypeal  suture^ ;  hindocelli 
round  and  convex     4 

4.  HIndfemoral  apex  simple,  femur  thickest 

near  middle,  gradually  tapering  toward 
apex  ttip  s"),  I  fitter  orbits  parallel  or 
cunveiging  above* ; 

cosmopolitan    tribe  Miscophini,  p.  291 

Hindfemoral  apex  with  an  outer,  oblique 
truncation  which  often  terminates  veti- 
trally  as  a  lamella  or  projection  (fig.  1 1  5  P); 
apical  half  of  lemur  ot  equal  thickness  or 

increasing  in  Ihicknoss  tnwards  jpcx;  mnci 

orbits  strongly  converging  below  ;  New  World...  5 

5.  Hindwing  media  diverging  after  crossvein 

cu-a  (fig.  1 13  B):  veinlei  forming  outer 
margin  of  submarginal  cell  III  meeting 
marpinal  cell  near  middle  of 

latter   tribe  Bothynostethini,  p.  349 

Hindwing  medKi  diverging  before  crossvein 
cu-a  (fig.  11.^  A),  veinlet  forming  outer 
margin  of  submarginal  cell  111  meeting 
marginal  cell  near  apex  of 
Utter    tribe  Scapheutini,  p.  352 

Tribe  Larrini 

Morphologically  the  Larrini  is  considered  to  be  the  most 
pdmitive  tribe  in  the  Larrlnae,  and  yet  its  chief  charac- 
teristic, the  hindocellar  deformation,  represents  a  high  de- 

'  Weakly  angulate  in  some  males  or^Cunopsfr  (fig.  104  B). 
'  Except  hi  ATesopebrw  but  clypeal  chaiacter  is  diagnostic 
(fig.  87  D). 

Weakly  convergiiig  beknv  In  exoeptfonal  fonns  but  femoral 
characters  an  dugnostic 

*Inner  orbits  parallel  in  WiBMUeBt  from  Argentina  but  femoial 
characters  are  dij^gnostic. 


gree  of  specialization.  These  w  asps  arc  usually  ol  medium 
size.  Most  species  of  the  subirihe  Lairina  are  somber  col- 
ored, but  many  members  of  the  Tachytina  are  partially 

red,  and  the  gastcr  is  otteii  handed  with  apprcsscU  silver 
or  golden  vestiture.  The  more  robust  and  hairy  species 
of  the  genus  Tachytes  are  rather  beelike. 

With  over  1 ,100  species  the  Larrini  ranks  as  the  larg- 
est tribe  of  the  subfamily,  having  more  than  twice  (he 
number  of  species  found  in  the  Tiypoxylonini.  It  is  also 
the  largest  tribe  in  the  Sphecidae.  For  its  size  the  Lar- 
rini has  comparatively  lew  genera  ( 1  5),  but  some  of 
these  are  among  the  largest  in  the  family. 

Nearly  all  of  the  Larrini  are  fossorial  and  can  truly 
be  called  "digger  wasps"  or  "sand  loving  wasps."  but 
one  gems,  Hololachysphex.  is  a  twig  nester.  Althougli 
Orthoptera  are  the  predommant  prey,  Hemiptera,  Homo- 
ptera,  and  lepidopterous  larvae  are  used  in  two  genem. 
There  is  some  evidence  lor  sociality  in  Dalara. 

The  larger  genera  of  the  tribe  are  cosmopolitan,  but 
two  small  ones,  Tachyiella  and  KoMiella,  are  restricted 
to  southern  Africa  and  are  presumed  to  be  relics.  iVosop- 
igastra.  Ancistronuna,  and  Araipaivieril?  have  peculiar 
disjunct  ranges. 

Diagnostic  tharaclers: 

1.  (a)  Inner  orbits  usually  converging  above  (some- 
times parallel  in  Parapmgeiia  and  Gastrosericus. 
sometimes  converging  below  m  Gastrosericus); 

(b)  midocellus  often  reduced  in  size,  hindocelli 

reduced  to  elliptic,  oval,  accent  marklike, or COm- 
nuUlce  scars  which  are  not  translucent. 

2.  (a)  Antennal  sockets  contiguous  with  frontocly- 
peal suture  ur  narrowly  separated  from  it  (a  little 
more  removed  in  a  few  Tachyies);  (h)  male  with 
1 1  flageUomeres. 

3.  (a)  Clypeus  transverse,  usually  with  a  median 
lobe  of  various  shapes:  (b)  labrum  usually  hidden 
or  barely  projecting  beyond  clypeal  margin  (pro- 
minently exposed  only  in  some  Tachysphexj. 

4.  (a)  Mandible  notched  or  angulate  externoventrally 
or  L'liiire,  inner  margin  with  oi  without  teeth;  (b) 
mouihparts  usually  short  (long  in  some  Tachytes 
and  Tachyiphcx).  (c)  mandibular  socket  open  ex- 
cept in  some  Purapiagetia. 

5.  Pionotal  collar  short. 

6.  Scutum  with  or  without  notauli. 

7.  (a)  Episternal  sulcus  present  (except  in  some  Tach- 
ysphexy,  (b)  hyperstemaulus  absent. 

8-  (a)  Female  foretar>;us  witli  r:ike  (except  in  Parali- 
ris,  Holotachysphex,  and  some  Lihs),  (b)  hindfe- 
mur  simple  apically  (except  in  most  Tadiytei)\ 

(c)  midcoxae  w  idely  separated  (except  in  some 
Gastrosericus  and  Tachysphex).  (d )  arolia  equal  on 
all  legs,  variable  in  size;  (e)  male  foreleg  unmodi- 
fied in  Larrina,  variable  in  the  Tachytina. 

9.   (a)  Propodeum  short  to  long:  (b)  enclosure  ibient 
(except  in  some  I'r<>s<>pii;iiiirj ).  (c)  propodcal 
sternite  absent  (except  lit  Parapiagetia). 


1 0.  (a)  Three  submarginal  ceils  (except  iwu  in  Gauro- 
saiavt\  the  second  occasfomdly  petiolate  in  Lam, 
third  petiolate  in  Kohliella;  fb)  twn  reiurrent  veins 
present,  boUi  received  by  submarginal  cell  11;  (cj 
marginal  cell  apex  truncate  (roomfly  acuminate  in 
many  Tarhytcv). 

11.  (a)  Jugal  lube  large,  nearly  equal  tu  length  ul  anal 
area  (somewhat  diorter  in  Tachytelki  and  some 
Gastro$ericus)x  (b)  hamuli  not  divided  into  two 
groups. 

12.  (a)  Caster  sessile  (pedunculate  in  Dkranorhim  and 
some  Parapiagetia,  petiolate  in  some i^iqpi^fia); 
(b)  pygidial  plate  present  or  absent. 

1 3.  (a)  Volsella  present;  (b)  gonostyie  simple  (except 
in  some  Larrina). 

Syslematics:  Two  leatures,  the  scarlike  hindocelli  and 
the  large  jugal  lobe,  distinguish  the  Larrini  frum  other 
tribes  of  tlie  Larrinae.  The  hindocelli  in  the  Palarini  are 
deformed,  but  the  lens  is  still  complete  and  transhicent. 
In  the  Lanini  llie  hindocelli  arc  essentially  represented  by 
opaque  scars,  although  in  every  genus  there  appears  to  be 
a  remnant  of  die  lens.  This  remnant  is  in  the  form  of  a 
iiariDW,  siiinewlial  tianslucent  hand  which  borders  the  an- 
terior or  mesal  edge  of  the  scar.  It  usually  extends  around 
the  inner  end  of  the  scar.  The  rest  of  the  scar  is  dark  or 
opaque.  The  surface  may  be  somewhai  clevaied  and  shin- 
ing, but  the  rear  or  lateral  edge  is  usually  dit  i  iculi  to  de- 
fine, and  the  lens  remnant  usually  provides  the  easiest 
means  of  determining  its  shape  and  length. 

As  constituted  here  the  Larrhif  contains  the  Tachytini 
of  G.  E.  Bohart  (l')5 1 )  wliicli  in  lediiced  to  a  suhiribc. 
Maintenance  of  the  Tachyttni  would  tend  to  obscure  the 
rather  close  relationship  with  the  Larrini  s.s.  and  further- 
more, on  a  worldwide  basis  it  is  dilTiculi  to  separate  the 
two  taxa.  The  characteristic  Unear  facial  swellings  of  the 
Larrina  are  not  found  in  the  Tachytina,  but  the  weak 
frontal  swellings  of  I.arropyis  :;iid  A'H  isfnninia  and  the 
raised  irons  of  Tachytella  are  suggcsuvc  ol  the  t  i'jns  in 
the  Larrina. 

There  are  differences  between  the  two  subtribes  in  the 
ocelli,  but  they  are  not  completely  reliable.  The  midocel* 
Ins  is  situated  in  a  rather  deep,  more  or  less  transverse  de- 
pression in  all  of  tiie  genera  of  the  l^rina  except  Dicran' 
orhbu.  In  the  Taehytina  the  midocellus  is  on  the  same 
general  level  as  the  surrounding  inteeument,  or  at  most 
set  in  a  very  small,  shallow,  circular  depression.  Tlie  hind- 
ocellar  scars  are  very  small  and  elliptical  in  the  Larrina, 
and  their  long  axes  arc  oriented  on  a  line  drawn  between 
the  eyes.  In  tlie  Taciiytma  the  scars  are  larger,  often  com- 
maliice,  and  their  long  axes  usually  form  a  defmite  obtuse 
or  acute  angle.  However,  in  some  Parapiagetia  the  long 
axes  of  the  scars  are  nearly  on  a  line  drawn  between  the 
eyes.  In  the  Taehytina  tiieie  is  a  more  or  less  circular 
swelling  between  the  mid  and  hindocelli  which  may  have 
a  linear  impression.  However,  in  the  Larrina  the  area  be- 
tween the  ocelli  varies  from  flat  to  swollen. 

Tlie  episternal  sulcus  originates  at  the  anterior  end  of 
the  subalar  fossa  in  all  Larrina,  but  in  most  Taehytina  it 
originates  at  the  middle  of  the  fossa.  Exceptions  in  the 


Taehytina  are  found  primarily  in  Ampkigetia  and  Gas- 
troaerieus.  Evans*  (1964c)  revised  geoefie  key  to  the 

larvae  of  the  Larrinae  hldicates  that  there  is  a  basic  diver- 
gence of  larval  characteis  between  the  Lanina  and  Taehy- 
tina. 

TIic  genus  Odonlasphex,  originally  described  as  a  lar- 
rine  genus,  was  placed  in  the  Philanthinae  by  Menlce 
(1967d).  Then  is  an  additional  point  of  difference  be- 
tween this  genus  and  the  larrines  that  has  not  been 
stressed.  The  hindocellar  scars  of  Odontosphex  are  quite 
dose  to  the  midocellus,  the  distance  between  them  being 
somewhat  less  than  a  midocellus  diameter.  In  the  Larrini 
there  is  a  much  greater  distance  between  the  mid  and 
hindocelli.  This  is  further  evidence  that  Odotttosphex 
does  not  belong  in  the  Larrini. 

A  dendrogram  that  depicts  our  current  thou^ts  on 
the  relationships  of  the  1 5  genera  of  the  Larrini  is  shown 
in  fig.  60.  While  the  phylogeny  of  the  Larrina  appears 
fidrly  straightfofward,  the  relationships  within  the  Taehy- 
tina are  more  obscure.  Tachytella  and  Gasinnerkus  ap- 
pear somewhat  isolated.  Larropsis,  Ancistromma,  and 
TKf^tes  seem  to  be  assignable  to  one  phyletic  line,  and 
the  remaining  genera  cluster  around  Tachysphex, 

Larra  and  Larropsis  are  probably  the  most  generalized 
members  of  the  Larrina  and  Taehytina,  lespecthFely;  and 

Larropsis  would  probably  have  to  be  c(<nsidered  as  most 
closely  approximating  the  archetype  Inun  which  the 
tribe  evolved,  even  though  its  elongate  ocellar  scars  con- 
flict somewhat  with  this  hypothesis.  The  oval  scars  com- 
mon to  most  Tachysphex  probably  typify  the  most  gen- 
oiali/Cil  oi'cILii  cdiidiihui.  Most  of  the  genera  in  the 
Taehytina  are  lughly  specialized  in  different  ways.  It 
would  be  difficult  to  single  out  any  one  as  the  most  ad- 
vanced, hut  ceiiainly  Tachytes  ranks  near  the  t<ip.  In 
the  Larrma,  Dicranorhina  is  probably  the  most  advanced 
genus  although  some  groups  within  Lbis  are  probably 
equally  specialized.  Biologically   Tachyies  and  Dicrano- 
rhina rank  near  the  top  of  theii  respective  subtribes. 
Larropsis  and  Larra  on  the  other  hand  have  primitive 
nesting  behaviors,  in  fact  Larra,  with  parastitoidlike 
habits,  exhibits  the  most  primitive  type  of  biology 
known  in  the  Sphecidae. 

Some  of  the  variables  within  the  tribe  arc  noteworthy. 
The  mandibles  are  notched  extemoventrally  in  most  of 
the  genera,  but  they  are  entire  in  Dalara,  Paraliris,  and 
some  species  of  Liris.  Gaslrosericus,  Tachyies,  and  Hobh 
tadiy^fhex.  The  ocellar  scars  of  Parai^agetia  and  most 
Tachysphi'x  are  fairly  large  and  more  or  less  oval,  and 
this  condiiion  is  probably  the  most  generalised  one.  f  rom 
this  pattern,  the  soars  have  evolved  to  the  very  small,  el- 
liptical marks  of  the  Larrina  on  one  hand  and  to  the  elon- 
gate, "tailed"  types  found  in  various  genera  of  the  Taehy- 
tina. The  very  long  scars  of  Tod^tes  are  the  most  dis- 
torted in  the  Larrini. 

A  pygidial  plate  is  present  in  most  of  Ae  genera,  but 
it  is  absent  in  Unlotachysphex.  a  twig  ncster,  and  \\cakly 
defined  in  a  lew  Tachysphex  and  Prusupigasira.  I'ucliy- 
sphex  mcndozams,  an  aberrant  species,  also  lacks  a  pygi- 
dial plate.  The  apex  of  the  last  male  sternum  is  rounded 
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FIG.  60.  Dendrogram  suggieating  rebtionships  of  genera  in  the  tribe  Larnni. 
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or  truncate  in  Larropsis,  Ancistromma,  Tachyiella,  Koh- 
liella.  and  some  species  of  Gastroserkus,  Parapiagetia, 

and  'J'a(  l!y!c\.  This  is  presumed  to  be  generalized.  In  the 
Larrina  ilic  Ijs;  slciiiuni  Is  lounded  ur  iiuiicate,  but  it 
is  ol  tcn  emarginatc  in  l.arra  and  /.iris.  Tachysphex,  Hoi- 
oiachysphcx.  Fmsopiiiasira.  and  ^onw  Parapias;e!ia.  Gas- 
trowricus,  and  Tacliytcs  have  an  eniarginate  !;ternal  apex. 

This  is  the  more  advanced  condition. 

The  claws  are  simple  in  most  larrines,  but  there  is  a 
single  tooth  on  the  inner  margin  in  Kohliella  females  and 

one  or  two  teetli  on  the  inner  margin  in  some  Liris  fe- 
males. The  last  tarsomere  is  modified  in  various  ways.  In 
most  female  Larrina  except  Larra  the  tarsomere  is  elon- 
gate, somewhat  elbowed  in  lateral  profile,  and  has  a  ven- 
tral mat  of  pubescence.  The  claws  are  often  long  and  pre- 
hensile as  well.  The  last  female  tarsomere  of  the  fore^ 
lea  i)f  Dirr.iiu>rltina  is  asymmelrioal.  The  claws  are  un- 
equal in  length  in  a  lew  Gasironerkm  and  somei'ara- 
f^agetitt.  In  the  latter  genus  the  last  tarsomere  is  usually 
quite  long.  In  Tarhvspliex  females  of  species  that  capture 
cockroaches  loi  prey  the  last  taisumete  is  asynunetrical, 
and  one  claw  is  usually  shorter  than  its  mate.  The  various 
tarsal  modifications  that  are  restricted  to  the  female  are 
probably  associated  in  some  way  with  nesting  behavior. 

Wing  venation  is  fairly  constant  in  the  Larrini.  Reduc- 
tion occurs  through  loss  of  the  third  submarginal  cell  in 
Gastroserieus,  or  by  shortening  of  the  marginal  cell,  as 
inKohUella  and  (iuslrostricus.  ("oalcsccnse  of  veins  con- 
tributes to  the  upside  down  petiolation  of  the  third  sub- 
marginal  cell  in  kohlietttt,  an  oddity  in  the  Sphecidae, 
and  the  occasional  petiolation  of  the  second  submarginal 
cell  ill  Larra.  The  recurrent  veuisjoin  before  mcctmg  the 
media  In  some  species  of  Arm,  Dicranorhim.  Gastro- 
serieus, and  Tachytella.  The  bananalike  shape  of  the 
third  submarginal  cell  in  many  Tachytes  and  Tachy^hex 
is  an  interesting  development  in  this  tribe. 

Other  specializations  and  peculiarities  of  the  Larrini 
include:  various  modifications  of  the  male  foreleg,  in- 
cluding a  posterobasal  notch  on  the  femur  m  vaiinus 
genera  of  the  1  achy  tina;  modifications  of  the  male  hmd- 
femur  in  some  genera  of  the  Larrina;  loss  of  the  epis- 
lernal  sulcus  in  one  group  of  Tachviphtx  closed  mandi- 
bular sockets  in  some  Parapiagetia;  the  modified  hind- 
femoral  apex  in  most  Tachytes;  the  propodeal  siernite 
of  Parapiagctia:  the  holoptic  eyes  in  some  mAeProsopi- 
gaslra;  and  the  ventral  mesopleural  tubercles  of  some 
Prosopigastra. 

Bhtogy:  Nothing  is  icnown  about  the  biology  of 
PbnUris,  Tachytella,  or  KoMielb,  and  all  that  is  known 
■ihiiut  Holotachysphex  is  thai  it  nesls  in  twips.  The 
other  genera  provision  with  Urlhuptera  of  various  fami- 
lies except  f Of  Frosopigaiira,  which  collects  llemiptera 
and  Homoptera,  and  a  few  Tachytes.  which  catch  lepf- 
dopteious  laivae.  fcvidence  suggests  ihal  Parapiagetia 
may  also  provision  with  lepidopterous  larvae.  Larra  be- 
haves like  a  parasitoid  in  that  it  does  not  excavate  a 
nest.  Some  larrines  start  their  nests  in  preexisting  holes 
and  burrows  while  other  initiate  excavation  at  the  soil 
surface.  The  nests  ot  some  Liris  are  extremely  deep  with 


lengths  exceeding  1.5  meters.  Sociality  is  a  possibility 
in  Ddaru,  and  one  nest  may  continue  to  be  used  over 
several  generatimis  in  Dkronorhina. 

Key  to  New  World  genera  of  Larrini 

1.  I- tons  just  ho'iow  niiiini  ellus  with  a  trans- 

verse swelling  extending  from  eye  to  eye 
(interrupteiJ  medially)  and  joining  a  lin- 
ear swelling  along  inner  orbit  to  form  an 
M  or  inverted  U:  midocellus  in  a  broad  de- 
pression; ocellar  scars  very  small,  narrow, 
elliptical,  their  long  axes  on  a  straight  line 
drawn  between  eyes  ( fig.  6 1  A )  subtnbe 

Larrina    2 

From  variable  but  without  swellings  as 
above;  midocellus  not  in  a  broad  depres- 
sion, ocellar  scars  oval,  commalike  or  golf 
club  shaped,  not  unusually  small,  their 
long  axes  obliquely  oriented  (fig.  61  B, 
F-K)  subtribe  Tachytina   3 

2.  Female:  last  tarsomere  evenly  arcuate  in 

lateral  view,  sides  diverging  most  of  way  to 
apex  (dorsal  view)  (fig.  64  P),  ventral  sur- 
face withoin  hairmat:  claw  not  prehensile 
and  withuut  an  inner  tooth  (tig.  64  P); 
pronotal  collar  flat  or  slightly  arcuate  in 
front  view  (fig.  63  C);  outer  surface  of 
foretibia  with  a  row  of  three  or  more  stout 
bristles  on  apical  half  ( fig.  64  A);pyiidial 
plaic  t:la!Mous  ::rul  ^h^1y,  no  transverse 
row  o!  ^clue  .ipiciiils  iri^;.       A).MaU':  pro- 
podeal side  densely  punctate,  shiny  (fig. 
62);  apical  half  of  outer  surface  of  fore- 
tibia  usually  with  one  or  more  erect  bristles; 

mandible  without  inner  teeth   

 Larra  Fabricius,  p.  233 

I'emale:  last  tarsomere  angled  in  lateral 
view,  sides  parallel  on  apical  half  (fig.  64 
OJ;  ventral  surface  usually  with  dense  hair- 
mat;  claw  prehensile  (often  folded  against 
last  tarsomere),  soniotinies  uiifi  inner 
tooth  (fig.  64  Q);  proiiiiial  coILii  wcJgciike 
in  front  view  (fig.      \)\  outer  snrtace  ot 
foretibia  at  most  with  one  preapical  bristle 
(fig.  64  C);  pygidial  plate  usually  exten- 
sively setose  and  usually  with  a  transverse 
row  of  stout  apical  setae  (fig.  66  D-H); 
Male:  propoJea!  side  dull  and  impunctatc 
or  if  shiny  then  at  most  w  ith  sparse  pin- 
prick punctures''  .  outer  surface  ot  lore- 
tibia  without  bristles;  mandible  often  with 

one  or  two  inner  basal  teeth   

 „  Liris  Fabricius,  p.  238 

3.  Ocellar  scars  very  long,  golf  club  or  coroma- 

sIl.ipeLl.  long  axe*  of  sear;-  .u h|<;)raUel,  not 

exceeding  an  angle  of  70^ .  disranee  be- 
tween midocellus  and  end  of  tail  less  than 
length  of  scar  (fig.  6 1  G);  pygidial  plate 
present  in  both  sexes  and  luuaDy  clothed 

^  Liris  tenebrosa  has  a  hi^ily  polished  thorax,  and  the  propodeal 
side  is  ratlier  doteiy  punctate,  but  the  mandiUe  has  a  wlMpical 
inner  tooth. 
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with  dense  sclae  which  obscure  inlegu- 

inent  ( tig.  74  B)  Tachyies  Panzer,  p.  260 

Occllar  scars  oval  or  oblong,  or  if  elon- 
gate (accent-mark-shajiKd)  then  long  axes 

of  scars  fiirniinn  jn  :inele  ot  K{f  m  more 
(fig.  fal  h.  I,  J),  distance  lielwecil  niido- 
cellus  and  lower  end  of  scar  equal  to  or 
greater  than  length  of  scar;  pygidial  plate 
usually  present  in  female  but  bare  or  spar- 
sely setose  (fig.  74  A,  E-G),  male  usually 

without  a  pygidial  plate    4 

4.  I'etidic  .mAlM  isolated  from  merjuixal 

caviiie!)  In  j  pair  of  dark  propodeal  stcr- 
nites  (fig    !  I  I.  gaster  slender,  often 
petiolate  (fig.  75);  inner  tarsal  claw  of 
male  much  shorter  than  outer  claw  (fig. 

I* I.  s.  S.  America   Parapia^cHa  Kohl,  p,  277 

I'cluiic-rnetacoxal  cavity  ciimpletely  mem- 
branous, gaster  sessile,  usually  robust:  male 


mner  tarsal  claw  not  greatly  reduced    5 

S.  Female  foretanomere  II  with  three  or  more 
rake  spines  which  are  long  and  fine^  (fig. 
73  D.  H):  male  sternum  VIM  emarginale 

apically  ( liispinose  (  <  f:i:.  7(i  II)   6 

Female  fi>retarsunieie  II  with  n«  tnoie  than 
two  rake  spines  which  are  usually  blade- 
like  or  thomlike  (f(g>  73  A);  male  sternum 
VIII  rounded  apically  (fig.  76  E)  (occa- 
sionally weakly  emar)iin;tlc  l    7 

0.  fiastral  (ergum  II  wiihiiut  a  lateral  carm  i, 
male  fitrt.Mcrnur  willl  a  iMsovcnIial  iiolch 


or  depression  (tig.  73  K)  Tachysphex  Kohl,  p.  267 
Gaslral  (ergum  II  with  a  lateral  carina  (fig. 
71  G);  male  forefemur  simple,  one 

North  American  species  

 Prosopigastra  A.  Costa,  p.  282 

7.  Subalar  lossa  bordered  below  by  a  sharp 
longitudinal  c.inn.i  i       "1  B».  least  inter* 
ocular  distance  greater  than  curnliinej 
length  of  pedicel  and  flagellomere  I  (except 
equal  in  one  species)  .......  Larropsu  Patton,  p.  257 

Subalar  fossa  not  bordered  below  by  a  sharp 
carina,  mesopleural  surface  sloping  unin- 
terrupted into  fossa:  least  intcrocular  dis- 
tance usually  equal  to  or  less  than  cuiii- 
bined  length  of  pedicel  and  tlagcUomere 
I   Anclstromma  W.  Fox,  p.  259 

Key  to  Old  World  genera  of  Lanint 

1.  Forewing  with  two submarginal  cells;  Africa. 

s.  Asia  Gastroteriau  Spinola.  p.  252 

Forewing  with  three  submaiginal  cells  .....  .....  2 

2.  Third  submarginal  cell  petiolate,  the  stalk 

ending  on  the  media  (fig.  70  F>:  face  with 
a  large  V-shaped  swelling  belo'iv  nn.l  :u.r:iu^. 

S.  Africa  KohUt'lla  Brauns,  p.  286 

Third  subtnarginal  cell  not  petiolate   3 

3.  Petiole  socket  isolated  from  metacoxal  cavi- 

ties by  a  pair  of  dark  propodeal  stemites 
(lis!.  71  F);  male  inner  tarsal  claw  often 
picatly  leduced  (fig.      P):  mandibular 

^Siime  niach  loIIl-chh?:  iat  hyiptiex  have  only  two  rather  short 
rukc  spines.  [>cii  tiic-ii  peculiar  asyminetitealiast  tanonwre- 

(fig.  73  1  ,Nj  IS  diagnostic. 


sockets  closed  (tig.  79  B);  Africa,  s.  Palearc- 

tic  Region,  Oriental  Region  

.«..................,............~.../'<t''a/>w/?f/ia  Kohl.  p.  277 

Fetiole-melacoxal  cavity  completely  mem- 
branous: male  inner  tars^il  clavk  pot  ereally 
reduced,  mamlibulai  sockets  open  (tig.      ()|  ...  4 

4.  Ocellar  scars  very  small,  narrow,  elliptical, 

their  long  axes  on  a  straight  line  drawn  be- 
tween eyes  (fig.  61  A);  frons  just  below 
midoceDus  with  a  transverae  swdling ex- 
tending from  eye  to  eye  and  interrupted 
by  median  tr  'in.il  line,  aiul  a  linear  swelling 
(weak  or  absent  in  Dicraiviriun,! )  .ihmt;  inner 
orbit  which  joins  transverse  swellins!  tu 

form  an  M  or  inverted  U  (fig.  67  A  -  D)   S 

Ocellar  scars  oval,  commalike,  or  golf  club- 
shaped,  their  long  axes  <ihlu]uely  oriented 
or  subparallel,  nt)t  on  a  line  drawn  across 
head  perpendicular  to  median  fmnlal  line 
(Hg.  61  B-M);  frons  variable  but  without 
swellings  as  above   9 

5.  Mandible  bidentate  apically  (fig.  67  C-D). 

or  mandible  very  long  (fig.  67  D),  man- 
dil-'le  Willi  innci  basal  uuitli  and  at  most  a 
weak  notch  im  uiitei  margin  (lig.  07  -D), 


se.  As;a    6 

Mandible  sunple,  not  unusually  long,  often 
with  a  strong  notch  or  step  on  outer  mar- 
gin, sometimes  with  an  inner  basal  io<ifh 

(figs.  67  B.  7:  A  O    7 

6.  Body  with  \onfi.  erect  liaii:  female  hind- 


tibia  without  a  strong  carina  on  apical  half: 

male  hindfemur  without  a  large  basal 

process  Paraliris  Kohl,  p.  2S9 

Body  without  erect  hair,  at  most  with  thin 
pruinose  pubescence;  leniale  bimllibia 
with  a  strong  carina  on  apical  halt  ,  male 
hindfemur  with  a  large  basal  process  (fig. 
64  L)...„.....„  DaUira  Ritsema,  p.  248 

7.  Oaster  pedunculate,  first  segment  longer  than 

broad  in  dorsal  view  (fig.  63  A);  ocelli  on  a 
nearly  Hat  surtace  (fig.  67  B):  Old  World 

Impics     Duranorhina  Shiukard.  p.  250 

tiasler  not  pedunculate,  lirst  segment  about 
as  broad  as  long  in  dorsal  view  (fig.  (i5); 
midocellus  usually  in  a  broad  depression, 
area  between  ocelli  often  elevated  (fig.  61 
A,  67  A);  cosmopolitan .....................................  8 

8.  Female:  last  tarsomere  evenly  arcuate  tn 

lateral  view,  sides  divcri!m>!  nxist  ol  u.iy  to 
apex  (dorsal  view)  (tig.  64  l'»,  ventral  sur- 
face without  dense  hairmat;claw  not  pre- 
hensile and  without  an  inner  too^h  (fig.  64 
P);  propodeal  side  densely  punctate,  shiny 
and  not  strongly  ridged  (fig.  62);  pronotal 
collar  flat  or  arcuate  in  front  view  (fig.  63 
(■);  pygidial  plate  glabrous  and  shiny,  apex 
without  a  transverse  row  of  stout  set.ie  (fig. 
66  A— B);m4rfe.'  propodeal  side  densely 
punctate,  shiny,  and  with  a  few  short  an- 
terior ridges  at  most^;  mandible  without 

'The  propodeal  side  in  a  iMn  item  Guadalcanal  b  largely  oov' 
eted  with  coarse  dwgonal  ridges  which  give  way  to  close  puno- 
lation  dorsad. 
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)  Tachysphex  lugan  9  K  Tachysphex  luiliani  <**         L  Tachysphex  incertus  9  M  Tachysphex  d«seft»cola  5 


FIG.  61.  Ocelli  in  the  tribe  Larrini. 
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inner  teeth  (fig.  72  A)   Larra  Fabricius,  p.  233 

l-'emale:  last  tarsoniere  an)ded  in  lateral  view, 
sides  parallel  on  apical  half  (tip.  64  O).  ven- 
trally  with  a  dense  hairmat*  ;  claw  prehen- 
sile (often  folded  against  last  tarsomere), 
sometimes  dentate  (fig.  64  0):  propodeal 
side  usually  dull  and  impunctate  or  occa- 
sionally shmy  hut  then  not  densely  punc- 
tate, sometimes  with  extensive  diagonal 
ridgmg:  pronolal  collar  wedgclike  in  front 
view  (fig.  63  D);  pygidial  plate  usually  setose 
and  usually  with  a  transverse  row  of  stout 
apical  setae  (fig.  66  (S-\r.);male:  propodeal 
side  impunctate  and  dull,  or  if  shiny,  then 
at  most  with  sparse  pinprick  punctures. 

mandible  often  dentate  (fig.  72  B  (")   

  Liris  Fabricius,  p.  238 

9.  Ocellar  scars  very  long,  golf  club  or  comma- 

shaped,  long  axes  of  scars  forming  an  angle 
of  70  or  less,  often  subparallcl,  distance 
between  midocellus  ami  end  of  tail  less 
than  length  of  scar  (fig.  61  G   H):  both 
sexes  with  pygidial  plate  which  is  usually 
densely  setose,  the  setae  usually  silver  or 

golden  (fig.  74  B  C)          Tachytes  Panzer,  p.  260 

Ocellar  scars  oval  or  oblong  (fig.  61  B,  J  -  L), 
or  if  elongate  (coinmalike  or  accent  murk 
shaped  fig.  61  E-F,M)  then  long  axes  of  scars  forming 
an  angle  of  80"  or  more,  distance  between 
midocellus  and  lower  end  of  scar  equal  to 
or  greater  than  length  of  scar,  pygidial 
plate  usually  present  in  female  hut  hare  or 
sparsely  setose  (fig.  74  A,  I-   M),  male  usu- 
ally without  a  pygidial  plate  10 

10.  Tergum  11  without  lateral  carina'    1 1 

Tergum  II  with  lateral  carina  at  least  on 

basal  half  (fig.  71  CJ)    13 

I  I.  l-emule  forelarsorneres  l-ll  with  numerous, 
usually  clososot.  Ions,  fine  flexible  rake 
spines"*  (fig.  73  DKapex  of  male  sternum 
VIII  emarginatc  (fig.  76  H);  frons  lust  above 
antennal  sockets  with  a  pair  of  tubercles 
which  arc  usually  polished  (fig.  69  Ei; ocel- 
lar scars  oval  or  oblong  (fig.  61  J-L), 

rarely  accent  mark  shaped  (fig.  61  .M)   

  Tachysphex  Kohl,  p.  267 

Female  forctarsomcrc  I  with  four  to  five 
widely  spaced,  stiff  rake  spines  which  are 
about  as  long  as  larsomere  II.  tarsomere 
II  with  only  two  rake  spines  which  are  loca- 
ted at  outer  apex  (fig.  73  A   B);  apex  of  male 
sternum  VIII  rounded  oi  truncate  (fig.  76 
C-H);  frons  without  a  pair  of  prominences 
just  above  antennal  sockets;  ocellar  scars 

commalike  (fig.  61  E~F)   12 

I  2.  I'ronolal  collar  sharp  edged,  fiKing  closely 
with  scutum;  third  submarginal  cell  elon- 

Tarsomere  characters  not  valid  fur  some  African  ami  Auslral- 
ian  species,  hut  propodeal  side  und  collar  arc  diagnostic. 

'a  trace  of  a  carina  is  someiiincs  present  basally  in  Ancistromma 
nulcs,  bill  the  rounded  apex  of  sternum  VIII  is  diagnosiic. 
'*A  tew  Tachysphex  females  have  only  two  rake  spines  on  tarst>- 
incrc  II,  t)ul  the  facial  luhcrclcs  above  ttie  antennal  sockets  arc 
diagnostic. 


FIG.  62.  Section  of  propodeal  side  of  Larra  analis  show- 
ing punctation  (100  X). 


gate  (fig.  71  C);  scape  short,  stout  (fig.  79 

F)  ;  occipital  carina  meeting  hypostomal 
carina;  Mediterranean  area.  s.w.  USSR,  s.  Africa 
  Ancistromma  W.  Fox,  p.  259 

Pionoial  collar  with  some  thickness,  standing 
apart  (ron>  scutum  Ifiji.  71  F):  third  sub- 
niareinal  cell  short  (fie.  70  II):  scape  elon- 
gate, gradually  broadening  distad  (fig.  79 
h);  cKcipilal  carina  ending  short  of  hypo- 
stomal carina;  s.  Africa  ..  Tachylella  Brauns.  p.  256 
13.  Female  with  forctarsal  rake  composed  of 
long,  fine,  flexible  spines  (fig.  73  H):  male 
forcfemur  simple;  both  sexes  with  a  promi- 
nent frontal  swelling  which  is  usually  glab- 
rous, polished  and  often  moundlike  (fig. 
7K  D).  eyes  sometimes  holoptic  in  male 

(fig.  78  C)   Prosopigastra  A.  Costa,  p.  282 

Female  without  a  fuietarsal  take  (fig.  73 

G)  ;  male  forefemur  notched  posterobasally ; 
frons  without  a  prominent  swelling;  male 

eyes  dichoptic  .Hulolachysphex  Beaumont,  p.  282 

Subtribe  l.arrina 

Diagnosis:  Midocellus  in  a  broad,  deep,  transverse  de- 
pression except  in  Dtcranorhina:  hindocellar  scars  usu- 
ally not  at  rear  of  a  distinctly  circular  swelling,  scars 
elliptic,  their  long  a.\e$  on  a  line  drawn  between  eyes  or 
nearly  so  (fig.  61  A):  frons  with  several  linear  swellings 
which  form  an  M  or  H  figure:  a  transverse  swelling  be- 
neath midocellus  which  is  usually  partially  interrupted 
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by  a  frontal  line,  and  a  swelling  which  closely  parallels 
inner  orbit,  latter  swelling  delimited  mesad  by  a  linear 
depression;  antenna  moderately  long  to  long;  malar  space 
undeveloped  except  in  Dalara  and  Paraliris:  occipital 
carina  joining  hypostornal  carina  at  or  near  apex  of 
latter;  collar  wedge  shaped  in  front  view  except  in  female 
and  some  male  Larra:  admedian  lines  present  except  in 
some  Liris,  and  separated;  epislernal  sulcus  originating 
at  anterior  end  of  subalar  fossa  (fig.  63  B).  extending  to 
anteroventral  margin  of  pleuron  except  in  Dkranorhina; 
scrobal  sulcus  present;  legs  moderately  long  to  long, 
arolia  small  to  moderate;  genitalia  not  laterally  com- 
pressed, head  of  aedeagus  with  teeth  on  ventral  margin 
of  penis  valves. 

Discimion:  Hiis  is  a  rather  homogeneous  assemblage 
of  five  genera  that  is  chiefly  characterized  by  the  small, 
elliptic,  ocellar  scars,  whose  long  axes  are  more  or  less  on 
a  line  drawn  between  the  eyes,  the  linear  frontal  swell- 
ings, and  the  origin  of  the  episternal  sulcus  at  the  anteri- 
or end  of  the  subalar  t'ossa.  The  Larrina  is  primarily  a 
tropical  group  of  genera,  the  few  temperate  species  be- 
longing to  Larra  and  Liris.  Orlhoptcra  are  the  exclusive 
prey. 


Genus  Larra  Fabricius 

Generic  descripiioit:  Upper  inner  angle  of  eye  often 
bordered  by  a  deep  sulcus;  midocellar  lens  usually  con- 
vex; hindocellar  scars  very  small,  often  obscure;  frontal 
line  a  deep  impression  which  is  interrupted  at  transverse 
swelling;  frons  and  vertex  moderately  to  strongly  shining, 
the  former  often  impunctatc,  vertex  usually  densely  and 
rather  coarsely  punctate;  scape  long  but  stout,  scape, 
and  pedicel  often  conspicuously  shining  in  contrast  to 
flagellum.  especially  in  females  of  subgenus  Cratularra. 
flagcllomeres  usually  longer  than  broad  and  bearing  pla- 
coids  in  male;  clypeus  simple,  nearly  Hat  to  moderately 
and  broadly  swollen,  free  margin  usually  broadly  ar- 
cuate and  sharp  edged,  although  a  truncate  or  rounded 
median  lobe  present  in  some  males  (especially  in  Crafo- 
larra):  labrum  quadrangular  or  angular,  often  projecting 
beyond  clypeus.  rarely  with  median  notch;  inner  margin 
of  mandible  simple  (sometimes  with  a  small,  weak  sub- 
basal  cleft  or  suggestion  of  a  tooth)  (fig.  72  A),  externo- 
ventral  margin  with  a  subbasal  notch;  dorsum  of  collar 
in  female  as  higit  as  scutum  (rare  exceptions)  and  usually 
with  some  thickness,  straigitt  or  slightly  arcuate  when 
viewed  anteriorly  (Cig.  63  C);  male  collar  usually  lower 
than  scutum,  dorsum  rather  sharp  edged  and  <^ften 
forming  u  wedge  ruling  closely  with  scutum  (similar  to 
fig.  63  D);  notauli  usually  absent,  or  weakly  indicated; 
propodeum  rather  long,  rectangular,  sides  parallel  in 
dorsal  view  or  constricted  at  level  of  spiracles  (fig.  63 
E-F);  propodeal  surface  moderately  to  densely  punc- 
tate, propodeal  side  usually  moderately  to  strongly 
shining  and  usually  smooth,  punctures  on  side  some- 
times finer  and  sparser  anteriorly  (fig.  62),  (in  exception- 


al forms    a  few  short  ridges  present  anteriorly  or  punc- 
tation  grading  to  weak  and  fine  rugosopunctation  dor- 
sally);  terga  often  polished  in  female,  transverse  apical 
fasciae  often  present  in  male,  absent  or  weak  in  female, 
(ergum  I  with  lateral  carina,  II  with  a  weak  carina  basal- 
ly;  female  sternum  II  simple,  convex  basally;  female 
with  a  pygidial  plate  defined  by  grooves  or  carinae,  sur- 
face glabrous,  usually  shining,  impunctatc  to  moderately 
punctate,  rarely  densely  punctate,  apex  without  a  trans- 
verse row  of  stout  setae  (fig.  66  A,  B);  male  pygidial 
plate  at  most  poorly  defined,  surface  punctate  and 
setose;  femora  and  tibiae  short  and  stout  in  female, 
closing  face  of  hindfemur  not  excavate  nor  with  a  basal 
process;  female  tibiae  with  rows  of  stout  spines  on  outer 
surface  ranked  as  follows:  one  or  two  rows  on  I  except 
none  in  Cratotarra  (fig.  64  A,  J),  three  on  II,  and  two  on 
III.  male  tibiae  more  weakly,  sparsely  spined  especially 
in  Cratolarra,  spine  rows  of  male  foretibia  in  subgenus 
Larra  sometimes  represented  by  a  single  spine  (fig.  64  I); 
hindtibia  often  angular  in  cross  section  but  without 
polished,  sitarpedgcd  longitudinal  carina;  female  with 
foretarsal  rake  of  stout  spines,  males  with  or  without  a 
weak  rake;  last  tarsomere  normal,  evenly  arcuate  in 
lateral  view  and  gradually  broadening  from  base  to  apex 
in  dorsal  view  (parallel  sided  toward  apex  in  L.  dux), 
venter  without  dense  hairmat,  claws  short  and  without 
inner  teeth  (fig.  64  P);  submarginal  cell  li  infrequently 
pctiolatc  (fig.  70  A)  or  triangular;  apex  of  male  sternum 
VIII  variable  (fig.  63  J);  voLsella  slender,  elongate  es- 
pecially in  subgenus  Larra,  base  of  gonostyle  with  a  pair 
of  lobes  which  form  a  circular  enclosure  (fig.  63  K). 

Geographic  range:  65  species  arc  listed  in  Larra,  and 
the  majority  are  inhabitants  of  the  tropics.  One  species 
is  known  from  the  Ncarclic  Region,  and  only  three  or 
four  are  found  in  the  Palearctic  Region.  The  subgenus 
Cratolarra  is  restricted  to  the  Old  World  tropics.  Island 
endemics  are  found  in  Madagascar  and  in  Australia. 

At  least  four  species  of  Larra  have  been  introduced  to 
new  areas  in  an  effort  to  control  mole  crickets  (Gryllotal- 
pidae).  The  Oriental  pofila  htzonensis  is  established  in 
the  Hawaiian  Islands  (F.  Williams,  1928a);  and  bicohr,  a 
South  American  wasp,  is  now  common  in  Puerto  Rico 
(Wolcott,  1938).  Ijirra  amplipemis,  another  Oriental 
species,  was  introduced  to  Hawaii,  but  it  did  not  become 
established  (Williams,  1928a).  Tlie  South  American  spe- 
cies, icapteriscica  and  bicolor,  were  also  unsuccessfully 
introduced  to  Hawaii. 

Sysiemaiics:  Tliese  are  small  to  large  (6-25  mm  long), 
black  wasps  which  often  have  a  partially  or  totally  red 
gasler.  The  legs  arc  frequently  partly  red  in  the  Old 
World  subgenus  Cratolarra,  but  except  for  dux,  the  spe- 
cies of  the  subgenus  lAtrra  liave  black  legs.  Tlie  body, 
expecially  the  gaster,  is  usually  shiny,  and  the  head  and 
thorax  are  usually  rather  densely,  finely  to  coarsely 
punctate.  The  legs,  especially  in  the  female,  are  short, 

'  'The  propodeal  side  in  a  male  iMrra  (CrafolarraJ  fiom  CfUadal- 
canal  is  entirely  covered  by  diaKonal  ridgn,  but  Ihcrc  arc 
punctures  between  ilie  ridges  dorsally. 


E  Latia  analis  F  Larra  fenchihuensis  ?  G  Uris  argentati  H  Liris  fuhrivMitris 


I  Liris  rufipemis  J  Larra  aml'B  K  Larra  analis 


PIG.  63.  Morphology  in  the  subtribe  Larrina;  A,  teiga  MI;  B,  pleuron.  pc  =  postspiracular  carina,  es  ■  episternal  luleus; 
C,D,  outline  of  female  pronotHl  collar,  front  view;  E-H,  female  piopodeum,  dorsal;  I,  female  sternum  11;  J,  male 
sternum  VllI,  K,  male  genitalia,  ventral 
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stootj  and  spin^.  Morphology  and  ethology  suggest  that 

Lam  is  the  most  primitive  genus  in  the  subtribe  Larrina, 

and  the  genus  vies  with  L0T(^>Sis  as  the  most  primitive 
genus  of  the  Larrini. 

Structurally  Larra  and  the  genus  Litis  s.  I.  ;ne  very 
similar,  and  mosi  ifntit  all  of  ihu  IcaturL's  used  by  pre- 
vious workers  lo  separate  [he  lornicr  troin  the  latter 
are  unreliable.  In  part  this  is  because  certain  characters 
apply  only  to  females,  a  fact  which  has  not  always  been 
made  clear  by  some  authors.  The  fmi  three  of  the  fol- 
lowing characters  fall  into  this  category   1 )  pronotal 
collar  thick,  straight  on  top,  and  a»  high  as  scutum;  2) 
sternum  II  without  a  pair  oF  special  flattened  oval  areas 
basally;  3)  pygldial  plate  bare  and  without  a  transverse 
row  of  stout  aetae  apically ;  4)  claws  short  and  without 
inner  teeth;  5)  foretibia  with  spine  rows;  6)  no  teeth  on 
inner  margin  of  mandible;  7)  ptopi>deum  constricted  at 
level  of  spiracles;  and  8)  integument  sliining.  Lam 
itself  is  rather  constant  in  its  morphology,  and  its  biology 

is  different  from  tliat  at'  /.iris.  Tlie  hii>!ugiL  ;il  dittorences 
offer  a  fairly  strong  argument  for  mamlaining  the  two 
taxa  as  separate  genera.  The  problem  of  separation  of 
Larra  and  Lin's  centers  essentially  on  the  broad  spectrum 
of  structural  diversity  in  the  latter.  Practically  every  dis- 
ttactive  morphological  feature  of  Larra  (and  there  are 
not  many)  has  a  counterpart  in  some  section  of  Litis  s,l. 

We  have  found  only  one  characteristic  common  to 
both  sexes  of  Larra  which  will,  in  the  majority  of  cases, 
separate  the  genus  from  Liris.  This  is  the  sculpture  of 
the  propodeal  side.  Usually  it  is  smooth,  shining,  and 
densely  punctate  (Tig.  62).  The  punctures  tend  to  he- 
come  tlner  and  sparser  anteriorly,  some  times  resein- 
blhig  pinpricks.  The  sculpture  of  the  propodeal  side  bi 

Lirif.  is  variable,  but  most  often  it  is  rather  smooth  and 
dull.  It  IS  never  densely  punctate.  The  propodeal  Side  in 
a  few  exceptional  Lbn  is  smooth,  shiny,  and  punctate, 
but  the  punctures  ate  very  fme,  resembling  puipiicka. 
Frequently,  there  are  strong  diagonal  ridges  on  the  side 
in  I. iris,  but  there  arc  no  punctures  hLMwccn  tlicni.  In 
addition  to  the  normal  punctation  some  male  Larra  of 
the  subgenus  Cntotom  have  a  few  short  diagonal 
ridges  or  Siriatopunctalion  anterad.  We  have  also  seen 
a  ChrfoJbmi  male  from  Guadalcanal  in  which  the  pro- 
podeal side  is  extensively  ridged,  but  there  are  many 
punctures  between  the  ridges. 

The  lack  of  teeth  on  the  innei  margjii  of  the  man- 
dible is  a  positive  characteristic  of  both  sexes  of  Lam^ 
but  unfortunately  the  same  condition  is  universal  in 
Liris,  subgenus  Mo/ffs,  and  is  not  uncommon  among 
males  of  the  subgenus  Leptolarra.  Furthermore,  the 
mandibles  must  be  spread  (not  an  easy  task)  to  ascertain 
the  presence  or  absence  of  teeth.  When  used  in  conjunc- 
tion with  the  propodeal  side  sculpture  the  mandibular 
character  should  enable  anyone  to  separate  Larra  and 
Liri."!. 

in  addition  to  the  female  generic  characters  listed  at 
the  beginning  of  this  discussion  (1-3),  we  have  found 
with  one  exception  a  generally  excellent  difference 
between  the  two  genera  in  the  form  of  the  last  tanomere 


of  the  female.  This  tarsomeie  Is  normal^  formed  m 

Lam  females  (and  males),  i.e.,  gradually  broadening 
from  base  to  apex  in  dorsal  view  and  evenly  arcuate  in 
lateral  view  (iig.  64  P).  The  venter  of  the  tarsomere  is 
not  covered  by  a  mat  ofshorl,  dense  setae,  although 
there  are  some  spines  and  setae  scattered  over  the  sur- 
face, ihe  last  female  latsomeie  in  Lirts,  e.\pccially  on 
the  mid  and  hindlegs.  is  specially  modified  in  all  but  a 
few  species.  Instead  uf  broadening  gradually  to  the  apex, 
the  tarsomere  is  parallel  sided  from  about  its  middle  to 
the  apex.  In  lateral  view  the  tarsomere  is  not  evenly  ar- 
cuate but  instead  is  angled  most  sharply  at  or  about  the 
midpoint,  resembling  a  banana  (fig.  64  O).  The  ventral 
surface  is  covered  by  a  mat  of  short,  dense  velvety  hairs. 
This  tarsal  character  is  an  excellent  one  for  separating 
most  female  Larra  and  Liris.  Larra  dux  is  the  only  spe- 
cies that  we  have  seen  with  a  Lfris-Viks  tarsus,  but  there 
is  no  ventral  hairmat. 

Ijirra  dhrides  into  two  groups  which  may  be  regarded 
as  subgenera.  The  name  Cratolarra  Cameron,  which  has 
been  misapplied  in  Liris  by  Williams  (1928a)  and  Tsuneki 
(1967a),  is  available  for  one  of  the  subgenera.  Richards 
(193.'>n,  p.  16.^)  established  that Gwfo^mt  was  a  true 
Lantt  and  not  a  Liris  i.  1. 

Key  to  subgenera  oi  Larra 

Outer  face  of  foretibia  with  one  or  two 

spine  rows  (fig.  64  A),  or  with  at  least 
one  subapical  spme  in  male  ( tig.  64  1); 

cosmopolitan   subgenus  Larra  Fabrlcius 

Outer  face  of  foretibia  without  spines 
(fig.  64  J).  Old  World 

Tropics   subgenus  Cratolarra  Cameron 

A  number  ot  leaiures  suggest  that  Craiolarra  is  more 
advanced  than  Lam  is.  The  nuier  orbits  converge  more 
strongly  above,  especially  in  males; spines  are  absent  on 
the  outer  face  of  the  foretibia;  the  pygidial  plate  usually 
is  bordered  laterally  by  a  carina  rather  than  by  just  a  sul- 
cus; and  the  volselia  tends  to  be  shorter. 

When  one  studies  the  phylogenetic  relationships  be- 
tweenXarra  s.l.  and  I. ins.  it  is  immediately  apparent  that 
Ovtotara  represents  an  evolutionary  stepping  stone  from 
Larra  isl  to  Liris  iL  The  advanced  features  of  Cmtobura 
enumerated  above,  with  the  possible  exception  of  the 
volsellar  character,  are  shared  wilh/./m.  Also,  it  is  in 
Criiioiarra  tliat  propodeal  sculpture  sometimes  verges  on 
that  found  in  some  Liris.  Furthermore,  the  more  slender 
body  of  Cratolarra  is  suggestive  of  Liris,  For  further  data 
see  the  discussion  imder  tins. 

Taxonomic  characters  used  in  Larra  consist  mainly  of 
details  of  the  head,  althou^i  the  form  of  the  collar,  thor- 
acic sculpture,  body  color,  and  male  jienitalia  offer  speci- 
fic differences.  From  our  observations  it  would  appear 
that  the  color  of  the  gaster  may  vary  within  a  species  and 
hence  Its  reliability  as  a  species  character  is  in  doubt.  Two 
atypical  species  are  worth  mentioning.  The  second  sub- 
marginal  cell  is  petiolate  in  the  unrelated  species,  d!tcx 
Kohl  and  princeps  F.  Smith.  Material  we  have  studied  of 
the  latter  species  suggests  that  the  character  is  not  con- 
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FIG.  64.  Leg  details  in  the  subtribe  Laiiijia;  A-E,  female  foretibia  and  tarsus,  left  dorsal;  F,  female  foretarsus,  left, 
domi;  C,  female  hinddbia;  H,  female  foietanomeres  IV-V,  inner,  lateral;  I-J,  foietibla,  left  dorsal;  K-N, 
hindfemor,  left,  lateral;  0-P.  female  hindtanomere  V,  lateral  (a)  and  doml  (b);  Q,  bidentate  hindtanal  daw. 
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stuiL  The  taxa  Monnmatium  and  Lanaxena  were  pro- 
posed for  princeps.  but  tliis  species  is  a  /  arra  v  v ,  and  we 
have  placed  these  two  generic  names  in  synonymy.  La/rii 
dux,  of  which  we  have  seen  only  the  female  type  (Mm. 
Vienna),  is  odd  for  other  reasons.  It  is  the  only  species 
in  the  subgenus  Itfrw  with  red  legs.  More  importantly  the 
last  tarsomere  is  pariillel  sided  as  in  I. iris,  and  the  prono- 
tal  collar  is  sharp  edged,  closely  applied  to  and  somewhat 
below  the  level  of  the  scutum. 

Larra  is  in  need  of  rcvisi<in.  Fxisting  keys  ;!re  regional 
and  sometimes  incomplete  oi  oiheiwise  outdated.  F.  Wil- 
liams (1 928a)  Iceyed  the  South  American  and  Philiplrtne 
species,  Tsuneici  (1967a)  keyed  the  Taiwanese  species. 
Turner  (1916b)  keyed  the  Australian  species,  and  Arnold 
(      ;i ,  I '  )4S)  keyed  the  q)ecies  of  southern  Africa  and 
Madagascar. 

Bhhgy:  Larra  preys  upon  mole  crickets  (Gryllotalpi- 

dae).  Records  of  l.arra  preying  on  crickets  of  the  family 
Gryllidae  are  probably  erroneus.  Lana  females  do  not 
construct  their  own  nest  and  prey  paralysis  Is  temporary, 
the  host  rc\'iving soon  after  egg  deposition,  Reminiscent 
of  parasitoids,  the  egg  ot  Larra  is  .small,  and  females  have 
a  high  egg  output,  each  female  probably  laying  more  than 
30  ^s  during  her  lifequn.  Because  Larra  has  a  sting  it 
does  not  fit  the  definition  of  a  parasitoid,  although  in 
iimsi  other  rcspccls  it  behaves  like  mie.  Chh>rint!  is  the 
only  other  pseudoparasitoid  known  in  the  Sphecidae. 
This  primitive  biology  is  moie  diaracteristic  of  belh^id 
and  tiphiid  wasps. 

The  basic  references  of  Larra  ethology  are  those  of 
WUliams  (1928a),  C.  E.  Smith  (193S),  Iwata  and  Tani- 

hata  ( lOh.V),  Tsuneki  ( l')6')a).  and  Nambu  ( I')70).  Most 
of  these  writers  have  successfully  reared  Larra  in  glass 
containers  in  the  laboratory,  which  has  permitted  close 
observation  of  stinging,  egg  deposition,  etc.  There  are  no 
apparent  biological  diftcrcnccs  between  the  two  subgen- 
era. Females  search  the  soil  surface  for  mole  cricket  bur- 
rows. When  one  is  located  they  enter  either  by  using  the 
entrance  or  by  digging  down  to  one  of  the  passageways. 
Tiic  oeeupani.  which  is  much  larger  than  the  wasp,  usual- 
ly  leaves  the  burrow  when  disturbed  by  the  wasp,  the 
latter  in  hot  pursuit.  Stinging  usually  occurs  after  the 
cricket  is  on  the  soil  surface,  but  females  sometimes  para- 
lyze the  cricket  while  it  is  still  in  the  burrow.  Apparently, 
in  the  hitter  case  the  victim  is  dragged  to  the  surface  for 
ovipositioi!.  .Mthough  the  egg  is  ordinarily  laid  while  the 
cricket  is  immobile  on  the  soil  suiface,  sume  Larra  have 
been  observed  to  drag  the  cricket  into  the  burrow  before 
oviposition.  The  egg  is  laid  on  the  thorax,  usually  on  the 
venter  between  the  legs.  Seemingly  the  deposition  site  Is 
different  from  spfLi-.-s  in  species,  .Msn.  each  species  of 
Laura  tends  to  be  host  specific.  Paralysis  ot  the  cricket 
lasts  only  a  few  minutes  and  the  host  soon  burrows  into 
the  ground.  Pupation  occurs  in  the  host's  burrow.  Oc- 
casionally the  cricket  already  bears  the  egg  of  a  previous 
Lma  female.  In  this  case  the  egg  may  be  removed  by 
the  second  Larra  female.  C.  L.  Smith  (1935)  noted  a  few 
instances  where  a  Larra  amlis  female  deposited  two  eggs 
<Mi  a  cricket.  Some  crickets  accidently  escape  their  fate 


by  molting  soon  after  they  have  been  victimized.  &nith 

recorded  one  case  of  parthenogenesis  in  /.,  anatis.  The  un- 
fertilized laiva  developed  and  pupated  normally,  but  no 
adult  emerged.  Smith  also  found  that  L.  analis  was  para- 
sitized by  a  nematode. /.ami  females  ^nd  the  night  in 
burrows  in  the  soil. 

Chscldistof  Icnw 
Species  preceded  by  a  ?  (not  inchiding  synonyms) 

may  bclons!  in  Liris,  TLjcliytcs,  or  Tachvsphex.  Subgen- 
eric  assignment,  when  known,  is  indicated  by  (L)  for 
Larra  and  (C)  for  Cnu^na. 

fabdommaUs  Gu^iin-Meneville,  1849;  Ethiopia;  nec  Say, 
1823 

faethiops  (F.  Smith),  1873  (LamKttt);  BrazQ,  Ecuador,  nec 

Cresson,  1865,  a  Tacfiysphex  (I.) 
alecii)  (F.  Smith),  1858  {Larrada),  Singapore 
altaniazonica  Williams,  1928;  Ecuador,  Brazil  (L) 
amplirfinus  (F,  Sn-iih  i.  ! '^73  (/.j/Tt^Jd);  Japan,  Ryukyus, 
laiwan,  liiaiiaiid,  I'tuhppinc  Is.,  (L) 
jffM^/nea  Williams.  1928 
aeripUosa  Tsuneki,  1963 
anatts  Fabricius,  1804;c.  11.8.  (L) 

canesc  ens  F.  Smith.  1856  (Idmidlit),  new  synonymy 
by  Bohart 

americana  Cresson,  1872  {Larrada\  nec  Saussure,  1867 

crCiSoiui  \V.  I-ox.  I S').^ 
anathema  (Kossi),  1 790  (Sphcx);  s.  burope,  n.  Africa, 
Iraq(L) 

ichneum'inifnrmis  Fabricius,  1793 
Ueutuiui  1  abi  icuis,  1804  {Poinpilus) 
grandis  Chcvrier,  1872  i  Tachyies) 
sap.  tmbmaria  Kohl,  1880;  Italy,  Morocco 
ssp.  rtudiventris  A.  Costa,  1893;  Tunisia 
aiii^iislifnins  Kohl,  1 892;  Java 
apwepetmis  Cameron,  1904;  e.  India 
betsilea  Saussure,  1887;  Madagascar  (L) 
ssp.  prodiior  Kohl,  1 89 1 ;  Morocco  to  S.  Africa 
pseudamthema  Kohl,  1894 
semirubra  Bischoff,  1913 
ssp.  mfa  Arnold,  1929;  Zaire 
bkolor  Fabiicius.  1804;Pueiio  Rico,  Venezuela,  Guyana, 
Surinam,  Brazil  (L) 

americana  Saussure,  1867  (Larrada) 
bicolorata  Cameron,  1904;  e.  India 
braiinsii  Kohl,  IS')8;  Brazil,  Peru  (L) 
bulawayoensis  BischolY.  1913;  Rhodesia  (C) 
ssp.  occidentaUs  Arnold,  1923;  Quneroon 
burmcistcrii  (E.  Lynch  Arrlbabc^),  1884  {fMfrada)\  Ar- 
gentina (L) 

carbonaria  ( F,  Smith ).  I H58  (Larrada):  Singapore,  ?  Burma, 
Taiwan,  Japan.  Philippine  Is.,  Sumatra.  Java  (C) 
dacilis  F.  Smith,  1 873  (iMrrada)  (d  only,  "9"  =  6 
I.  iris) 

erebus  F.  Smith,  1 873  (JLarrada) 
.vpons  Rohwer,  1911 

Cassandra  Sclunttky.  1902;  Argentina  (I.) 
coetesiiita  (f .  Smith),  1873  {Larrada),  China 
eadeuina  Dalla  Torre,  1897 
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corrngafa  Turner.  I ')  I New  (iuinca  (C) 
Idiversa  (Walk«r),  1871  (Larrada);  bgypi 
*dux  (Kohl),  1892  (Lamxena);  Zaire,  Rhodesia.  Zanzibar, 

Senegal  (I  ) 
emtica  Bingliuin,  1897;  Sri  Lanka,  Burma 
erythropyga  Tbmer,  1916;  Malawi,  Lesotho  (L) 

cxtnnia  nLihlh'un.  I845;S.  Africa 
Jt  niorata  (Saussure),  1854  (Tachyies),  AusJialia,  Tas- 
mania (C) 

','sce/ej/fl  Turner,  1908 
ifemorata  (Cameron),  ]900  (Cntolarra);  e.  India,  nec 
Saussure,  IS54  (CI 

fenchihuemis  T&uneki,  1967;  Taiwan  (C) 

fuseifterpa  Cameron,  1900;  n.  India 

*gastnia  (T.ischenborj:),  1870  (AtfmAAv);  Arcenlina,  Vene- 
zuela, lectoiype  6,  Parana,  Dec.  (Mus.  llalle),  present 
designation  by  Menke 

9N/mam  Cameron,  1889;  Mexico  (L) 

glgbnta  (F.  Smith),  1856  (Larrada);  Celebes 

guiam  Cameron,  1912;  Ciuyana  (L) 

heydeniiSmssaic,  1890  (pi.  12,  fig.  18);  Madagascar  (C) 
AeK/emi  Saussure,  1891  (Notogonia),  tmeni»tion 

//;;/)/<;-\.\;yn);n  Arnold,  1923 :  Rhrjes.  i,  S  Ntdca 
madecassa  Saussure,  1887;  Madagascar  (L) 
mamueta  (F.  Smith),  1865  (Lomidla);  New  Guinea 
mmra  (Fahi  icius),  1787  {Sphex)\  India,  ?  China,  ?  Thai- 
land (C  ) 

?ssp.  fiecAi/tgvri  Kohl,  1907;  New  Britain 
tmeditemnea  Gisll,  1857;  "Jonicae  Insulae" 
melantKnemis  Turner,  1916;  Australia  (L) 
melanoptvra  Kohl,  1 SS4;  Maui itius 
mendax  (F.  Smith),  1865  {Larrada);  Indonesia:  Moluc- 
cas: Haltnahera  (C) 
mundula  Kohl.  1 894;. Sierra  Leone 
neaera  Nurse,  1903;  Pakistan 
H/jfW/x'v  (Fabricius),  1  79.3  {Sphex);S.  Africa 
obsLurior  Dalla  loire,  1897; China 

obsaira  Sickmann,  1894,  ncc  Magretti,  1884 
ouieniqua  Arnold.  1923;  .S.  Africa  (C) 
pacijfica  Williams,  1928;  Ecuador  (L) 
pagttm  (Dahlbom).  1843  (Tachytes);  West  Indies:  Virgin 

Is.  (L)  (see  Sladelniann,  18')7) 
paruguayam  Strand,  1910;  Paraguay  (L) 
parmla  Schrottky,  1903;  Brazil  (L) 
po/f(a  (F.Smith).  1857  (/.arrad/a);  hivn.  Borneo  (C) 
ssp.  raises  (F.  Smith),  lis?''  (/.u/TiiJi/),  Celebes,  new 

combination  by  van  Jet  Veeht 
ssp.  luzonenemis  Rohwcr,  1919;  Philippines,  Taiwan, 
Ryukyus.  Hawaii,  new  status  by  van  der  Vecht 
Veehl 

princeps  (F.  Smith),  185 1  {Larraxerui);  S.  America  (L) 
psaoc^  Kohl,  1884;  Tasmania 

pusilla  Ainokl.  \^yi:  Rhodesia 
p^^K/Za/Zv  C  ameron,  IW4;e.  India 
smtssurd  Kohl,  1892;  Madapseai  (C) 

prisnmtktt  Saussure,  I887;nec  F.  Smith,  1858 
seapteriscica  Williams.  l928:Bra2iUL) 
WflljMs  (Mocsary  ).  1891  (/.^i/wJi/);  China 
simiUbm  (F.  Smith).  1856  (Larrada),  India  (L) 


/ifsefwwtfr  Cameron.  1 88<),  nec  F.  Smith,  1856 
ssp.  personata  (F.  Smith ),  1 859  (Larrada);  Celebes 
ssp.  sumatnuu  Kohl,  1884;  Sumatra 
w>ieH.v/.v  (Mocsary),  1891  ( I. arrada);  Chin? 
tarsata  (F.  Smith),  1S(>0  (/-arr</t/</);  Indonesia: 

Moluccas:  Batjan 
transcaspica  F.  Morawitz,  1 894;  sw.  USSR,  Iran 

fafn>n/p«r  Kohl,  1899 
/raHM/rJi/w  Williams,  192S.  Feuador,  Brazil, Triludad(L) 
mriipes  Saussure,  1892;  Madagascar  (C) 

carbotmia  Saussure,  1892,  nec  F.  Smith.  18S8 
o:rr!:t„;adus  Dalla  Torre.  1897 
tarudituiiia  Gus.sakovskij,  1933;  Iran 

Genus  Liris  Fahricius 

Uciienc  dcscripiiuii:  Upper  inner  angle  of  eye  not  bord- 
ered by  a  deep  sulcus;  midocellar  lens  usually  convex, 

hIndiKeilar  senrs  as  in  /  tina:  t'rons  and  vertex  dull  to 
moderately  shining (laiely  higiily  polished),  sometimes 
densely  micropunctate  (especially  in  subgenus  A/ores): 
frontal  line  as  in  Ijtrra:  scape  iis'iallv  K>ih',  slender  (short- 
er, more  robust  in  Motes),  scape  and  pedicel  surlaces  simi- 
Lii  ill  that  of  flagellum,  nagellomeres  usually  longer  than 
broad  and  with  placoids  in  male;  clypcus  often  with  a 
median  longitudinal  ridge,  free  margin  usually  with  a 
ii)UiKled  or  truncate  median  lobe  (triangular  in  some 
males)  which  often  has  a  ntedian  notch,  free  margin  of 
lobe  often  with  a  polidied,  asetose  bevel,  dypea\  margin 
usually  concave  laterally ;  labrurn  transverse  or  cjuadran- 
guiar,  hidden  or  ivccasionally  projecting  sligiitly  beyond 
clypeus,  free  margin  usually  with  a  median  notch  (ex- 
ceptions mainly  in  Afoicx):  inner  margin  of  mandible 
with  i>ne  or  two  subbasal  teeth  (fig.  72  C)  except  in  sub- 
genus A/<>re.v  (fig.  72  B).  and  some  males  of  subgenus 
Leptolarm  (occasionally  weak  in  some  Leptolarra  fe- 
males), or  rarely  mandible  apex  with  subapical  tooth 
(rt-Hrftrosfl).  exiernoventtnl  margin  at  most  with  a  weak 
subbasal  V-shaped  m>tch  (subgenus  L/m.  fig.  72  C). 
or  with  a  large  semicircular  notch  or  strong  angulation 
{Motes  and  Leptolarra,  Fig.  72  B);  dorsum  of  collar  in 
both  sexes  usually  below  level  of  scutum,  and  usually 
thin  (sharp  edged),  wedge-shaped  (fig.  63  D)  and  usually 
fitting  closely  with  scuttun  (collar  thicker  and/or  as  liigii 
as  scutum  in  some  Motes  and  Leptoktm):  notauli  usually 
present;  propotleiim  lailici  long,  rectaiiiiulai  or  sotnev.hat 
rounded  posteriorly,  propodeal  surface  dull  lo  strongly 
shining,  dorsum  and  posterior  face  variably  sculptured 

(nigosopunctale,  ridged,  reticulate,  smooth,  etc.),  sides 
usually  smooth  or  diagonally  ridged,  rarely  witii  veiy 
fine  pinprick  punctures;  tergu  usually  dull  and  often  with 
transverse  apical  fasciae,  lergum  1  with  lateral  carina,  11 
sometimes  with  a  weak  carina  basally;  female  sternum 

II  usually  with  a  paw  of  llattened,  oval  areas  basally, 
which  are  separated  by  a  basomcdian  longitudinal  ridge 
or  bulge  (fig.  66 1)  (sunilar  areas  weakly  indicated  in  ex- 
ceptional males);  male  sterna  sometitiK's  w  itli  special 
erect  or  decumbent  vestilure  arranged  in  apical  rows  or 
tufts,  sternum  (I  sometimes  strongly  bulging  basally, 
hindmargin  of  sternum  II  sometunes  with  a  median  pro- 


FIG.  65.  Liris  argenlata  (Palisot  de  Beauvois),  female 
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cess,  sternum  VII  sonietinics  irmJiricd,  sterna  III-VII 
sometimes  depressed-  ti.nulc  witli  a  pygidiol  plate  (fig. 
66  C'H)  whldi  is  defined  by  carinae.  surface  glibraiM, 
pniinose,  or  partially  to  fully  covered  with  appressed 
setae,  a  Tew  scattered  erect  hairs  sometimes  intermixed 
in  latter  case,  sutUice  dull  or  ahiniiig,  punctate  ur  im- 
punctate,  apex  witii  a  transvene  row  of  stout  setae  (fig. 
66  D-H)  except  in  subgenus  iVofes  (fig.  66  C)  and  tene- 
hrtisii,  :ipe\  smnetiuies  emiiiginaie;  male  sometimes  with 
a  pygidial  plate  (especially  in  subgenus  Liris),  surface 
covered  with  fine  decumbent  setae  and  apex  broadly  em- 
arginate;  femora  and  tibiae  usually  (^lender  in  bnth  sexes, 
closing  face  of  male  hindfemur  sometimes  flattened  or 
excavate  (fig.  64  K),  foretibia  in  both  sexes  without  spine 
rows  on  outer  face  except  in  a  few  exceptional  species  in 
which  Ibretarsal  rake  is  stiongiy  developed  (fig.  64  D), 
midtibia  with  two  or  three  and  hindtibia  with  two  spine 
rows,  but  each  often  composed  of  two  or  three  slender 
widespaced  spines,  hindtibia  usually  at  least  angutate  in 
cross  stxtion  oi  \vith  .i  longitudinal  carin.i  the  edge  of 
which  is  polished  (tig.  64  G)  {Afotes  apparently  always 
without  a  polished  carina);  female  Toretarsus  in  Motes 
witht)Ut  a  rake  or  rake  very  weak  (fig.  64  B),  mice  weak 
(one  or  two  spines  per  larsomere)  to  strong  (numerous 
bladelike  spines)  in  Leptolarra  and  l.iris  (fig.  64  C-E), 
male  with  or  without  a  rake;  last  female  tarsomere  of 
mid  and  hind  legs  angled  in  profile  (fig.  64  O),  sides  paral- 
lel on  apical  half  in  dorsal  view  (fig.  64  O).  and  venter 
with  dense  hairmat  (a  few  exceptional  species  from  Afri- 
ca and  Australia  have  normally  shaped  tarsomere  V  and/ 
or  no  ventral  hairinai  I,  lasi  iiiale  laiMMiicic  imrmal,  female 
claws  usually  long  and  prehensile,  inner  muigin  of  claw 
usually  simple  (except  two  teeth  set  side  by  side  in  ft- 

male  jl/o/ci  (fig.  64  0)  and  twn  Leptolarra,  and  one  tooth 
in  a  lew  Icmales  of  other  l.t'iuokirra).  recuiieiii  veins  i>f 
forewing  sometimes  joining  hetorc  reaching  suhmarginal 

cell;  apex  uf  male  sternum  Vlii  rounded  or  truncate, 
often  emarginate:  volsdla  long  and  dender.  sometimes 

exceeding  length  of  aede;igiis;  goiuisl\ !e  ^i^nil:ll  l.urra 
or  becoming  very  complex  in  many  Lepiokrra  and  Liris 
S.S.  where  inner  face  may  bear  special  setae  and  entire 
structure  may  have  one  or  two  points  of  articulation 
which  allow  complex  folding  of  gonostyle. 

Ceognvf^  range:  This  is  a  large  cosmopolitan  genus 
containing  over  260  species,  most  of  which  inhabit  the 
tropics.  This  number  will  doubtless  increase  considerably 

when  rhc  Neotropical  fauna  has  been  studied.  The  sub- 
genus Liris  is  confined  to  the  Old  World.  A  few  species 
have  been  accidentally  introduced  by  man  to  new  areas 
such  as  Hawaii,  whieh  has  one  immigrant  from  the  New 
World  and  two  Irom  the  Oriental  Region. 

Sysicmatics:  We  are  using  A/n's  in  the  broad  sense;  that 
is.  it  includes,  besides  Liris  .v.s.,  the  taxa  that  have  been 
known  under  the  following  names;  Moles,  NologoniJea. 
XiittigDiiia.  and  Leptolarra.  This  is  not  new,  beeause 
Arndd  (194S)  and  mure  recently  Beaumont  (1961c> 
have  used  this  concept.  Our  studies  indicate  that  there  is 

indeed  little  niinpliulngkal  e\iiler.i.e  losuppi>it  the  re- 
tention of  these  taxa  as  jepaiatc  genera.  In  fact,  one 


could  go  a  step  farther  and  unite  l.iris  with  l.arra.  because 
the  characters  which  separate  the  two  are  rather  weak,  es- 
pecially in  the  male. 

lAris  is  a  morphoiopically  divcise  :^'ini.ip,  but  in  general 
the  species  are  dull  black.  Red  wlicn  present  is  usually 
confined  tu  the  legs,  although  the  propodeum  is  red  in 
fulvipes;  and  at  least  five  species,  hraunsi.  conspicua,  ftil- 
viventris,  rubella,  and  rubricata,  have  a  completely  red 
gaster  as  in  ^ornz.  Silvery  of  bmiy  appressed  vestiture  as 
fasciae  on  the  gastral  terga,  or  at  patdies  elsewhere,  is 
common  in  Liris.  The  tergal  vestiture  reaches  its  greatest 

ilevelopmenl  in  /,.  Iimmiirrlii lidalis.  Several  Ne(>tropical 
Liris  have  striking  patterns  ot  appressed  vestiture  on  tlie 
thorax  and  gaster.  Unlike  Larra,  the  integument  is  usually 
dull  in  Liris,  but  there  are  sufficient  exceptions  to  make 
this  only  a  generalization.  The  abdominal  dullness  is  often 
due  to  a  fine,  appressed  vestiture.  Species  range  in  length 
from    to  .^0  mm. 

Some  uf  the  difliculties  of  separating  Liris  from  Larra 
have  been  discussed  under  Larra.  Most  of  the  diflerences 
between  the  taxa  are  based  on  the  female  as  can  be  seen 
in  the  keys  to  genera.  It  is  the  male  that  presents  prob- 
lems. The  only  feature  common  to  both  sexes,  which  can 
be  used  (o  isolate  Liris  from  Larra,  is  the  sculpture  of 
the  propodeal  side,  and  even  this  has  its  drawbacks.  The 
propodeal  side  is  dull,  smooth  or  minutely  granulate  in 
most  Liris,  and  is  always  impunctate  except  in  a  handful 
of  cases.  In  these  latter  (tenebrosa  and  bttusator  are  ex- 
amples) the  side  is  shiny,  as  in  Larra.  but  the  punctation 
is  sparse  and  very  fine,  resembling  pinpricks,  in  other 
Liris  the  propodeal  side  may  be  rugose  or  diagonally 
ridged  and  sometimes  sliiny  We  have  seen  no  Liris  with 
the  shiny,  smooth  and  densely  punctate  propodeal  side 
found  in  Larra,  but  it  is  quite  possible  that  such  species 
exist.  M  presently  understood,  the  biological  differences 
between  the  two  taxa  supports  their  maintenance  as 
discreet  genera 

Some  discussion  ol  a  lew  of  the  Icatures  ihai  have 
been  used  to  separate  Lais  from  Larra  is  necessary  in 
order  to  emphasize  the  problems  involved,  in  both  gen- 
era the  collar  is  wedge  shaped  except  in  Lam  females. 
In  Liris  banbesiana  and  ciliala  the  collar  is  weakly 
wedge  shaped  in  the  female.  The  mandible  in  Liris  has 
one  or  two  subbasal  teeth  on  the  Inner  margin  except  In 
the  subgenus  jV/r^rrv  and  in  the  males  of  smne  species  in 
the  subgenus  Leptolarra  (agilis.  bembesiana,  ciliata, 
fbvipennis,  lutusator,  miscophoides,  and  simubtrix  are 
examples).  In  Larra,  subgenus  Cratnlarra,  and  in  most 
Liris  there  are  no  spines  on  the  outer  face  of  the  fore- 
tibia.  However,  in  females  (and  some  males)  of  a  few 
LMs  in  which  the  foretarsai  rake  is  well  developed,  there 
is  a  row  of  spines  on  the  foretibia  (aumtenta.  cowani. 
cniestis,  gowJeyi,  mii  haanonhoiJalis,  for  example). 
Tliis  is  a  ciuiiacteristic  oiLmu  s.s.  In  Liris  the  sides  of 
the  propodeum  generally  converge  pasterfoily  when 
viewed  from  above  (fig.  63  H).  In  LMrra  there  is  usually 
a  constriction  at  about  the  level  of  the  spiracles  so  that 
the  sides  diverge  posteriorly.  However,  in  both  ^nera 
there  are  some  marginal  or  intermediate  cases  (fig.  63 
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F,G).  The  hindtibia  in  many  Urit  has  a  sharp,  polished 

carina,  but  in  all  Mom  anJ  a  fair  number  of  Lepialam 

this  carina  is  absent,  as  in  [.ana.  The  second  sternum  in 
teniale  L,iris  nearly  always  has  a  pair  ut  specialized,  llat- 
tened,  oval  areas  basally,  wfiich  are  set  apart  by  a  linear 
or  tubercular  swelling.  /,.  rcnrhmsa  is  one  notable  excep- 
tion. Larra  has  a  simple  slcrnuin.  There  are  a  tew  Liris 
that  nearly  approximate  I. ana  in  this  character  (hembe' 
sbma,  for  example).  The  pygidial  plate  in  l.arra  is  always 
glabrous  and  without  a  transverse  row  o(  setae  apically. 
Unfortunately,  all  I  Am  ot"  the  subgenus \fotex  have  a  sim- 
ilar pygidial  plate,  although  in  these  species  there  is  usual- 
ly a  fine  bloom  on  the  surface.  In  the  rest  of  Llrts,  with 
the  exception     tenchrosa.  the  pygidial  plate  bears  an 
apical  row  of  stout  setae,  and  the  plate  surtace  is  usually 
partially  or  totally  covered  with  decumbent  setae.  How- 
ever,  in  sonic  Leprdarra  the  plate  surface  is  glabrous  or 
sparsely  setose.  The  last  tarsomere  ot  the  mid  and  hind 
legs  in  nearly  all  female  Urts  is  modified  and  distinct 
from  the  normal  Larra  tarsomere.  Ii  is  parallel  sided  on 
the  apical  half  to  two-thirds  in  dorsal  view,  angled  most 
stroi^ly  at  about  the  midpoint  in  lateral  view,  and  bears 
a  dense  mat  of  short  setae  ventrally.  In  addition,  the 
claws  arc  long  and  prehensile.  Exceptions  are  Urisaus- 
traiis,  which  has  a  Larra-\ike  tarsomere  \n  all  respects, 
and  odontophora,  bembesiana,  and  ciliata,  which  have 
the  tarsomere  formed  nearly  like  Larra,  but  it  has  a  ven- 
tral  hairmat.  .At  least  one  l.arra  filnx!  has  the  tarsomere 
formed  as  in  Liris,  but  the  claws  arc  short,  not  prehensile, 
and  there  is  no  ventral  hairmat. 

In  his  !')61  paper  on  the  f.iris  of  the  Mediterranean 
Region,  Beaumont  (1961c)  proposed  a  species  group  clas- 
sification for  the  taxa  of  that  area  and  indicated  the 

homolntiios  between  his  groups  and  the  various  generic 
nanics  thai  have  been  pioposed  over  the  years.  He  did 
not  use  any  of  these  generic  names  as  subgenera.  In  a  lat- 
er paper  ( Beaumont,  1965)  he  suggested  that  lu&  odonto- 
phora group  could  be  recognfased  as  a  subgenus,  namely 
Mores.  Arnold  ( l')45 )  used  ,\lo!es  as  a  subgenus  hut  in  a 
much  broader  sense  than  that  proposed  by  Beaumont. 
We  have  found  it  convenient  to  recognize  three  subgenera, 
Liris  S.S.,  Motes,  and  l.cprnlarra.  The  fiis!  two  aie  small, 
rather  homogeneous,  and  correspond  to  BeaunioiU's  c^um- 
lenta  and  odontophora  groups.  Leptolarra  contains  the 
vast  majoci^  of  L  iris  species  and  is  a  very  diverse  assem- 
blage. The  following  key  illustrates  the  differences  among 
the  three  subgenera.  It  can  be  seen  that  males  offer  little 
in  the  way  ol  subgeneric  characters  (genitalia  have  not 
been  studied  in  Uiis  regard). 

Key  to  subgenera  of  Lirb 

1.  Mandible  entire  or  witli  a  ^mall  V-shaped 

notch  on  externoventral  margin  (Ug.  72  C); 

Old  World   Lirii  Fabricius 

Mandible  with  a  broad,  deep,  emargina* 
tion  (fig.  72  B)  on  externoventral  margin   2 

2.  .Apex  of  female  pygiiii.i!  pl.iif  with  trans- 

verse ru«.  of  stout  setae  (tig.  06  D).  sur- 
face usually  al  least  partially  covered  with 
appressed  setae  or  hairs;  female  (and  usually 


male)  mandiUe  with  one  or  two  teeth  on 
inner  ma$ilil8IFNl8(0|  72  Oiftniil 

tarsal  claw  usually  simple  but  when  toothed 
within,  the  pygiilmt  plate  is  not  completely 
glabrous,  hindlil^ia  ol  li-n  ■.^illi  j  stuirp,  pol- 
ished carina  (fig.  64  G)  l.eptnlarra  C  amcron 

Apex  of  female  pygidial  plate  without  trans- 
verse row  of  stout  setae  (fig.  66  C)  surface 
glabrous  or  at  most  with  a  fine  dustlilce 
bloom;  mandible  of  both  sexes  w:t!i;ui'  inner 
teeth  (tig.  72  B);  inner  margin  ut  leniale  tar- 
sal claw  wrtli  two  teeth  set  side  by  side  (fig. 
64  QJ;  hindtibia  without  a  sharp,  polished  carina 

 (some  males  of  Leptolarra  will  key  out  here) 

  Mou-i  Kohl 

The  subgenusA/o/cj  is  the  most  Larra-[\ke  group  with- 
in Liris.  Males  of  Motes  are  so  similar  to  those  of  Ijura 
Ilia!  the  propodeal  Side  sculpture  discussed  earlier  is  the 
only  leasible  distinguishing  feature,  except  association 
with  females.  The  only  biological  information  fot Motes 
is  that  pi^  consists  of  Giyllidae,  and  this  supports  the 
placement  of  Motes  in  Lms  rather  than  Lama, 

The  mandibular  character  .ucd  lo  separate  Lepiolarra 
and  Liris  s.s.  is  perhaps  not  phylogenetically  sound.  Beau- 
mont (1961c),  for  example,  indicated  a  dose  rdationship 

between  his  aiiruloua  group  (equivalent  XO LUiS  S.S.)  9tlA 
his  nuvtionia  gioup  which  is  a  section  of  the  subgenus 
Leptolarra.  Furthermore,  the  presence  or  absence  of  a 
mandibular  notch  is  subject  to  some  variat!<iii  I'or  ex- 
ample, the  mandible  of  L.  (Liris)  mandibulars  lias  a  lath- 
er large  V-shaped  notch  in  the  female  and  an  angulation 
or  step  in  the  male.  However,  it  is  more  convenient  to 
recognize  Leptolarra  rather  than  to  merge  it  with  Liris 
s.s.  The  subgenus  l.tptolarra  is  such  a  diverse  group  that 
it  may  eventually  benefit  from  division  into  several  sub- 
genera. Since  a  number  of  generic  names  are  available 
for  this  purpose,  wc  have  listed  below  some  of  Beaumont's 
$pccics  groups  followed  by  ilieir  equivalent  generic  names. 
These  are  listed  bi  order  oif  their  priority. 

memnonia  group:  Otrysolarra  Cameron,  1 90 1 

DoeOiris  Tmne\A,  1967 
nipioans  gfOVp:  Lcp!<:hrra  Cm\c\\)n.  1900 

Nigiiris  Tsuneki,  1967 
R^pv  group:  i^Mmolma  Cameron,  1900 

Notogonia  Costa.  1867 

(preoccupied) 
Qiewotortf  Cameron,  1900 
Notogottidea  Rohwer,  191 1 

According  to  Beaumont  (I96lc:239)  and  van  der 

Vccht  (eorrcspondciKc).  ilic  liolniypes  of  the  type  spe- 
cies of  Spanolarra  and  Cacnolarra  arc  probably  the  oppo- 
site sexes  of  a  single  sjKcies.  When  Tsuneki  (1967a)  pro- 
posed DocUiris  and  Nigliris  he  was  apparently  unaware 
that  earlier  names  of  Cameron  were  available.  The  nigra 
group  is  the  most  likely  ciMiiender  t'<ir  subgeneric  status 
of  those  recognized  by  Beaumont  and  placed  by  us  in 
Leptolana.  F.  Williams  (1928a)  and  Tsuneki  (1967a)  im- 
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Larra  analis 


Larra  temoiala ' 


Liris  nisra 


Liris  sp  litis  rubricata  lim  semtaqpendiculata ' 

FIG.  66.  Pygidium  of  females  in  the  .subtribe  Larrina. 


properly  referred  to  Craiolarra  some  Oriental  species 
thai  belong  in  this  group.  Richards  ( 193.'5a)  pointed  out 
that  Craiolarra  is  a  group  within  l.arra.  The  essential 
difference  between  Spanolarra,  as  the  nigra  group  should 
be  called  if  it  is  eventually  regarded  as  a  subgenus,  and 
the  similar  subgenus  A/o/cs  is  the  presence  in  the  former 
of  basal  leelh  on  the  inner  margin  of  the  female  mandible, 
the  presence  of  a  transverse  row  of  setae  at  the  pygidial 
plalc  apex,  and  the  thick  collar.  Males  of  the  two  gioups 
are  assigned  to  their  proper  (axon  only  with  difficulty. 

Beaumont's  groups  do  not  encompass  all  of  the  pos- 
sible divisions  within  Leptolarra.  There  are  elements  in 
Africa,  Australia,  and  the  Neotropical  Region  that  are 
equally  distinctive,  and  a  few  species  are  very  unusual. 
In  the  Neotropical  Region  there  is  great  variation  in  pyg- 
idial morphology  (fig.  66  F-H).  Here,  also,  the  pygidial 
plate  apex  is  emarginale  in  some  species.  Tlic  mandible 
apex  is  bidenlate  in  a  few  Neotropical  species,  with 
leiu'hrosa  especially  notable  in  this  regard.  Females  of 
a  lew  Leptolarra  have  claw  teeth:  croestts,  nif'ipennis, 
( twi)  teeth  side  by  side  as  in  Mores),  deiuiculaia,  den- 
lipes,  and  neavei,  for  example.  The  majority  of  females 


of  suhtesscllaia  studied  by  us  have  simple  claws,  but  a 
few  have  toothed  claws.  Some  Leptolarra  have  a  well 
developed  forctarsal  rake  with  spines  long  and  bladelike 
(fig.  64  E);  ciliata.  hembesiana,  pictipeiinis,  and  sericos- 
nnut,  for  example. 

Lirh  s.s.  contains  two  distinctive  groups.  The  typical 
aimilenta  group  consists  ol  species  confined  primarily  to 
mainland  areas.  Tltese  forms  have  rather  elongate  bodies, 
and  erect  pubescence  is  spar.se  or  absent,  but  oppressed 
hair  is  abundant  and  frequently  brassy.  The  forelibia 
often  has  a  row  of  spines  in  the  female.  The  second  or 
melania  group  consists  mostly  of  sliorter,  black  wasps 
which  have  much  erect  hair.  These  predominate  in  the 
islands  of  the  western  Pacific. 

The  subgcneric  components  of  Larra  and  Lirh  can  be 
arranged  phylogcnetically  in  an  almost  linear  fashion: 
Larra  s.s.  -  Craiolarra  -  Motes  -  Spanolarra  -  Lepto- 
larra —  Liris  s.s.  Some  of  the  criteria  used  in  arriving  at 
this  scheme  are  tabulated  below 

Species  characters  are  numerous  in  Liris,  and  for  these 
details  the  reader  should  consult  the  excellent  illustrations 
and  discussions  found  in  Beaumont  (l<^)61c),  Tsuneki 
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TABLE  13 


Generalized 

Mandible  without  in- 
ner teeth 

Mandible  notched  ex- 
ternally 

Pronolum  not  wedge 
shaped,  thick,  not 
closely  fitting  with 
scutum 

Foretibia  with  spines 
on  outer  surface 


5.  Pygidial  plate  bare, 
apex  without  trans- 
verse row  of  setae 

6.  ilindtibia  not  carinate 


Specialized 
Mandible  with  inner  teeth 

Mandible  entire  (notch  pre- 
sumed to  be  secondarily  lost 
in  /.tm  s.s. ) 

Pronotum  wedge  shaped, 
thin,  appressed  to  scutum 


Koretibia  witliout  spines 
(presumably  secondarily  re- 
developed in  some  Leptulam 
and  Liris  s.s.  ) 
Pygidial  plate  setose,  apex 
with  transverse  row  ot  setae 

liindlibia  with  a  sharp,  pol- 
ished carina 


(1967a),  and  Williams  (1928a). 

A  number  of  regional  keys  to  species  exist,  but  some 
of  the  older  ones  are  outdated.  The  important  references 
are  Krombein  (I9,'?4b)  for  Nortjj  America  and  (1949, 
1950a)  for  Micronesia,  Beaumont  (1961c)  for  the  Medi- 
terranean area,  Tsuneki  ( 1967a)  for  Taiwan,  F.  X.  Wil- 
liams (1928a)  for  the  Philippines,  Turner  (I916a,  b)  for 
Australia,  and  Arnold  ( 1923a,  1945)  for  the  Ethiopian 
Region  and  Madagascar,  respectively. 

Tlie  Neotropical  Liris  fauna  is  unworked.  and  because 
it  is  large  and  diverse  no  satisfactory  subgeneric  or  other 
&upras(>ecinc  classification  can  be  attained  without  a 
thorough  knowledge  of  it.  Clearly,  there  is  a  need  for  a 
taxonomic  study  of  the  Liris  of  this  region. 

Biology:  Liris  has  a  more  advanced  biology  than  iMrra. 
Prey  is  captured,  slung,  but  only  weakly  paralyzed  and 
brouglit  to  a  nest  constructed  by  the  wasp  or  more  com- 
monly (o  a  preexisting  cavity  such  as  a  bee  burrow  that 
is  located  beforehand.  The  weak  paralysis  of  prey  is  im- 
portant because  it  indicates  that  in  this  aspect  of  behavior 
Liris  has  not  progressed  much  over  Larra.  Sieiner's  ( 1962) 
paper  is  a  classic  study  of  one  species,  /..  niara,  but  the 
main  emphasis  of  his  work  is  hunting  and  stinging  of  prey. 
He  has  reared  L.  nigra  in  the  laboratory  for  many  years 
(Steincr.  1965).  Notable  publications  on  Liris  behavior 
are:  F.  Williams  (1914a,  1919.  1928a),  Rau  and  Rau 
(|9l8).Piel(l93.Sa)  Krombein  and  Evans  (1 955),  Iwata 
(1964a).  Sieiner(1968.  1971  ),Okumura  (1971  ),and 
Tsuneki  (1969a),  Other  references  tan  be  found  in  these 
papers. 

Crickets  of  the  family  Grvllidac  may  be  the  exclusive 
prey  of  all  subgenera  of  l.iris,  but  Arnold  ( 1945)  slated 
that  camel  crickets  (Gryllacrididae)  are  used  by  L.  hrun- 
nipennis.  In  the  same  paper  Arnold  said  that  a  mole  cric- 
ket (Gryllotalpidae)  was  associated  with  one  specimen  of 
L.  incerta,  but  that  gryllids  were  the  common  prey  of 
this  species.  The  gryllolalpid  record  seems  questionable. 
Alter  paralysis  the  prey  is  cither  ilown  or  dragged  over 


the  ground  in  an  upright  position  to  the  nest  site.  The 

mv^  pp  U  immi  iif  U  crickci  wiifi  licf  niiinili: 

bles  during  transport.  One  can  speculate  that  the  develop- 
ment of  inner  teeth  on  the  mandible  in  Liris  is  correlated 
with  prey  carriage.  iMrra,  which  does  not  transport  prey, 
does  not  have  mandibular  teeth.  The  clypeal  notch  found 
in  some  Liris  females  may  have  a  similar  coitelation. 

Published  accounts  indicate  that  Liris  females  appar- 
ently prefer  to  use  preexisting  burrows  or  galleries  in  the 
soil  for  nesting  purposes.  These  cavities  may  be  modiHed 
by  the  wasp.  In  some  species,  nigra  for  example,  the  fe- 
male will  excavate  its  own  burrow  if  no  preexisting  cavi- 
ties can  be  found.  This  species  has  a  weakly  developed 
foretarsal  rake.  Some  species  of  the  subgenus  Liris  exca- 
vate very  deep  nests,  usually  using  some  preexisting 
burrow  as  a  starting  place.  F,  Williams  ( 1928a)  said  that 
nests  of    i Liris j  haemnrrhnidalis  subsp.  rnagtuj'ica  are 
as  deep  as  1 .3  m  and  as  long  as  2.2  m.  This  species  has 
a  moderately  developed  foretarsal  rake.  Excavation  of 
this  nest  may  take  several  weeks  according  to  Williams. 
Liris  haemorrhoidalis  works  on  the  nest  both  day  and 
night.  The  nests  of  Lepiolarra  such  us  nigra.  Jest inans 
subsp. /apomca.  and  argentata  are  much  shorter  and  shal- 
lower (9  cm  long,  6.5-1 2.5  cm  deep).  The  nest  of  hae- 
morrhoidalis terminates  in  a  number  of  branches,  each 
with  two  to  nine  cells.  On  the  other  hand,  Lepiolarra 
usually  have  simple,  one-celled  nests.  Williams  ( 1914a), 
Ferton  (1901),  and  Tsuneki  {1969a)  found,  however, 
that  argcniata,  nigra,  MAjaponica  sometimes  have  multi- 
cellular nests. 

Tlie  available  evidence,  though  fragmentary,  suggests 
that  the  biology    ol  the  subgenus  Liris  is  more  highly 
developed  than  that  of  Lepiolarra.  Unfortunately,  noth- 
ing is  known  about  the  nesting  habits  o{  Mmes,  ex- 
cept that  prey  consists  of  Gryllidae.  Williams  ( 1919, 
1928a)  noted  that  several  females  of  the  subgenus  l.iris 
shared  a  single  nest  entrance,  but  each  female  had  her 
own  nest  within,  so  that  sociality  is  apparently  absent. 

Cells  of  Liris  are  usually  stocked  with  two  to  seven 
adult  and  immature  crickets.  Occasionally  only  one 
cricket  is  provisioned  per  cell.  Apparently  the  egg  is  laid 
on  the  last  provision  and  attached  to  the  thoracic  venter 
as  in  i^jrra  (for  exceptions  see  Okumura.  1971).  Nests 
are  left  open  until  provisioning  is  cotnpleted,  and  clo- 
sure is  accomplished  by  lllling  the  upper  part  of  the  bur- 
row with  loose  bits  of  plant  material,  small  pebbles,  etc. 
Williams  (1928a)  referred  to  L.  tuumtor  as  a  mud  dauber, 
but  probably  it  merely  uses  mud  to  close  the  nest  or  par- 
tition cells  within  it. 

Checklist  ol  Liris 

Species  preceded  by  ?  (not  including  names  in  synon- 
ymy) may  belong  in  Tachytes.  Tachysphex.  or  Larra. 
Subgeneric  assignment  is  indicated  by  (L)  lor  subgenus 
Liris  and  (M)  for  subgenus  jWofex.  Species  wiihout  cither 
appellation  belong  in  Lepiolarra,  or  else  their  subgen- 
eric assignment  is  unknown. 

abbreviata  (Turner),  1908  (Notogunia);  Australia 
abyssinica  (Arnold),  \9'i'i  (Notogonidea);  Ethiopia 
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aaaUata  (Cameron),  1905  {floto8oma)\t.  India 
emm  (P.  Smith),  1869  (£«nwiv);Cd«bM 
aeoualis  (W.  Fox),  1893  CAroA«DR»);N.  America, 
Mexico 

7mont€xuma  Cameron,  1889  ipiotogonia) 
ttigr^xmls  W.  Fox,  1893  {Noh^nia),  nec  Cameron, 
1889 

nigripemuta  Dalla  Torre,  1897  (Lma) 

■xddoualh  Vie  reck.  1903  {Notogonia) 
mhtieqiiahs  R(*lnvei,  {Notogonia) 
agilis  (F.  Smith ).  1856  (Lmaday,n.  Africa, Canary  Is., 
Cape  Vcrdc  Is.,  Jordan 
coslae  Magreiti,  1884  (Nulogonia) 
cooperi  Bcaumoni,  1950 
agitata  (Turner),  1908  (Notogonia);  Australia 
fffaru  (Saussure),  1892  {Notogonia);  Madagascar 
up.  felina  (Arnold),  1923  (/fotogonldetty,  Rhodesia,  S. 
Africa 

alberti  (Arnold),  1943  (L^tolami);  Zaire 

'jlhcni  .Arnold,  1944 
albopiiosa  Tsuneki,  1967;  Taiwan 
angustimitris  {Arnold),  1923  {Notogonidea);  Rhodesia 
antaka  (Saussure),  1890  (pi.  19,  fig.  7)  (/fott^nki); 
Madagascar 
dfKora  Saussure,  IH')i  {Notogonia) 
antaca  Saussure,  1 892  (Notogonia),  emendation 
&sp.  (ransvaalensis  (Cameron),  \9\0  (Notogonia);  Ethi- 
opian Region 
Imassaka  Cameron.  1908  (Notogonia) 
brtvkxirinata  Cvmwm,  \910  (Notogonki) 
pntoriacnsif:  CiinuTt m,  I 1  0  {Notogonia) 
ghseoia  Arnold,  1923  {Notogonidea) 
anthndna  Kohl,  1892;  ?  Sikkim  (L) 
tdn/Arac/lnff  (Cameron),  1903  (Aforapwrfii);  e.  India,  nec 
Kohl.  1802 

arnica  {  F  Siinilh).  1856  (fMraiia):  Bra/il.  Trinidad  (M) 

'Intf  ogenicuiata  Cameron,  1912  (Tacliysphex) 
aftr/0«  (Krombein),  1953  (Motes):  Bahamas.  Cuba 
flpjca/r'-v  (W.  Fox  I,  1  S'i6  (AV'f.(^?.  );;w).  e.  Africa 
ai^ipennis  {Cumcion),  1889  (A'u/o^o/i/a);  Panama 
to  Texas 

*appendiciila!a  (Taschcnberg).  1870  f  Aarradir);  "Congon." 

(?=  Brazil),  new  coniiiinalioii  by  Menke 
tdppenfif&ruJorra (Cameron).  1901  {ChrysolaiTa):<:.  India, 

nec  Taschenberg.  1 870,  nec  Cameron,  1900  (?  =  deplan- 

Ota  Kohl) 

am'iifaia  (Palisni  dc  Beauvois),  181 1  {Lam);  N.  America, 
Cuba,  Bahamas.  Fiawaii 
pensylvanica  Palisot  de  Beauvois,  1811  (Umv),  new 

syi'.iuiymy  hy  Bohart  and  Menke 
pciitisyhaiiica  F.  Smith,  1850  (i.arrada),  cinciidalion 
*nuda  Taschenbet;,  1870(i[.amKftr),  new  synonymy 
by  K.  V.  Krombein 
arin  nikauJa  (Cameron),  1889  (Notogonia);  Mexico 
c fin  sura  Cameron,  1889  (/ifotogoiUa),  new  synonymy 
by  Bohart 

ffrj?cff;//rf>«s  (Cameron),  1889  (AToro^niis):  Guatemala 

ait  rnma  (  F.  Suiidi).  1  X     {Larrada),  S.  Africa 
atrata  (Spinola),  1805  (iMrra);  s.  Europe,  n.  Africa,  c. 


Mediterranean  region,  Iraq,  Iran,  Canaiy  Is.,  Cape  Verde  Is. 
micans  Spinola,  1806  (Larra) 
nigrita  Lepeletier,  1845  {Tachytes) 
pluuaonum  Kohl,  1906  (/Notogonia) 
atropos  Gribodo,  1 894;  Rhodesia,  Moomibiqiie,  S. 
Africa  (L) 
africana  Turner,  1917 
atrox  Arnold,  1959;  Zambhi 
flwreoxprfcra  (Cameron),  1901  (Chrys(ilarra):e.  India 
aurifrum  (F.  Smith),  1859  {Larrada), n.  India, Celcbcs(L) 

nitida  Cameron,  1913 
auntlenta  (Fabricius),  1787  (Sphex);  India  to  Japan, 
Indonesia,  Marianas,  Hawaii,  Carolines,  Marshalls  (L) 
aunta  Fabr  icius,  1767  {^hex),  nec  Linnaeus,  1758, 

a  chrysidid 
opuknta  Lepeletier,  1845  (Tscfiytes) 
aiiropSoaatixihwa.  1911  (Tachytc^) 
purpureipennis  Malsumura  and  Uchida,  1926 
( Tachyres) 

'^amiralis  (Saussure),  1 854  (Tachytes):  Australia 
mWtoj^e.v  (Sausiure),  1890  (pi.  19,  Wg,^)  (Notogonia); 
Madagascar 
ciw/iiRVWs  Saussure,  1891  (Notogonia) 
ssp.fbvivena  Arnold,  1947;  Rhodesia 
Iniki-ri  (Williams ).  \92S  (Nologonidt  a):  Philippines 
basilissa  (Turner),  1908  (Notogonia);  Australia 
Iteata  (Cameron).  1889  (Notogonia);  Mexico  (?  « 
aequalis) 

M/a(ijepeleiicr),  1845  (Tachytes);  Brazil 
fbeOa  (Rohwer),  1911  {Notogonia)',  Panama,  Costa  Rica, 

nec  l.epclcfior.  1 845 
bembcmna  (BiiciiotT),  \      (Notogonia);  Rhodesia 
ssp.  pseudocroeua  (Arnold),  1940  (Motes);  Rhodesia 

fttv;,Pij/(V?v;x  (r.inicron),  |90.^  (Xorogonia);  e,  India 
hequaerti  (  ArmiKl),  j''2'>  { S'otognniJt'a).  Zaiie 
bicole}r(W.  F.  Kirhy),  I'iiK)  (Xorogonia):  Socotr.i  I. 

bidentata  (Arnold),  1923  {Notogonidea);  Rhodesia  (M) 
iwdfeyi  (Maidl),  1925  (A'o/c^gwnw);  Sumatra 
bmueri  Kohl,  1 884;  Egypt,  Jordan,  Saudi  Arabia,  Iran, 
Sri  Lanka  (L) 
bmm^  (Arnold),  1923  (Notogonidea);  Rhodesia 
hreJoi  Bcrioit.  1 951;  Zaire 

brunnipenim  Arnold,  1945;  Madagascar  (?  =  ndialis) 
caentleipennis  (MaidI),  1925  {Notogonia);  Sumatra 

campestri-i  (F,  Smith),  1 856  (Larrada),  Bra/il,  Paraguay 
larohtu'iisn  Yasumatsu.  1 94 1 :  Carolines  ( L) 
champioiii  (Cameron ).  1 889  (Notogonia);  Guatemala 
cheesmanae  Menke,  new  name;  New  Hebrides 

nitida  Cheesman.  1937  (NotogonkM),  nec  Cameron 
1913 

dvywbapta  (F.  Smith),  1862  (Ldrrac/a);  Celebes 
chrysonota  (P.  Smidi),  1869  (lomnfat);  Australia 

crassipes  F,  Smith.  1873  (Larrada) 
ciliaia  (F.  Smith),  1856  (Larratia):  Rhodesia,  S.  .Mriea 
Cleopatra  Beaumont,  I'Hil:  I'^ypt.  Sudan,  Israel 
clypeata  (F.  Smith),  1873  (Larrada);  New  Caledonia, 
New  Hebrides  (L) 
comniixta  (Turner).  I*'OS  (Noiogonia):  Australia 
?co/i/u/v«m (Walker),  1871  (Larrada);^.  Africa: 
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Dahlak  Archipelago 

m^sm  Mi  idfQiHi!  TiRiaRyiHi 

Coii-'picui!  I  h.  Smith),         {l.anadaY.  India 
pulc/wipennis  Camcton,  1889  (/Voiogunia) 
httetpermfs  Cameron,  1890  ^pl.  9,  flg.  2)  (/fotogOHla), 
nei:  Cresson,  1869 
contiger  Williams,  1936;  Solomons  (L) 
coronaUs  (F.  Smith),  18S6  {Larrada);  Brazil 
couw/r  (W.  F.  Kirby),  1883  (Lwracb);  Madagascar  (L) 

peJeslhs  Saussure,  1892 
crassicomis  {Maidi},  !<'25  (A'orofonu); Sumatra 
crepitans  Leclerq,  1967;  Madagascar 
croesus  (F.  Smith),  1856  (Larrada);  Ethiopian  Region 
Bmkies  Turner,  1913  (Motes) 
pMudoilMr  Turner,  1913  {Noiogonia) 
d^eptor  Turner,  1916  (Motes) 
ssp.  congoensis  (Arnold),  1932  (Notogonideay, 
Zaire 

cubitaUs  (Sausniie),  1887  [Notogor^)\  Mauritius 
deconta  (F.  Smith),  1856  (Larrada);  Brazil 
d^ecta  Arnold,  1945;  Madagascar 
dentkukta  (Turner),  1920  (Notogonk)',  S.  Africa, 
Ghana 

dentipes  {Tutnet),  1917  (Noiogonm  )  .<^hdnd 
ssp.  tmganySuK  Arnold,  1947;  Tanzania:  Tanganyika 

deplanata  (Kohl)  1 HS4  {Notof^oniaY.  Sn  Lanka,  ne.  India 
ssp.  binghami  isunelvi.  1907;  n.  India,  Taiwan, 
Ryukyus 

diaboiica  (F.  Smilli),  1873  (Larrada);  Ethiopian  Region 
(L) 

capiialis  Radoszkowski.  1881  (Ikciiytes) 
opipara  Kohl,  1894  (Larra) 
vh^etpemisCwittm,  1908,  nec  Cameron,  1889 
*distingueihla  i^p'xnoVi),  184!  (/.arra);  French  Guiana 

(Ijepelelier),  1845  (Jachytes),  "Caroline" 
dodBs  (F.  Smith),  1873  (Lmada)  (9  only  which  was 
cited  erroneously  .is  a  d,  sec  I.arra  carhonariayfJipUi, 
Ryukyus,  Taiwan,  Philippines,  Mananas,  Hawaii 
tisiphone  F.  Smith,  1873  (Lmmh),  nec  F.  Smith, 
1858 

tisiphonoides  Dalla  Torre,  1897  (Lma) 
manilemh  Rohwcr,  1910  (NoU^Otm) 
vortex  Tsunelii,  1966 
domingma  (Strand),  191 1  (Notogonia);  Ecuador 

dominicana  Evans,  l')72;\V,  Indies:  Dominica 
dttadis  (F.  Smith),  1860  (Larrada);  Sri  Lanka,  India, 
Burma,  Celeljes  (?  »  au^rom)  (L) 

nigripcunis  Cameron,  1889 
dyscheira  (Saussure),  1892  (Noiogonia),  Madagascar 

dttsyckebv  Dalla  Tone,  1897  (Cjmi) 

elegans  ( f^ineham).  1897  (Larra);  Rimna 
erytliropuda  (Cameron),  1890  (pi.  IX,  fig.  5)  (Noio- 
gonia}; ?  India 

eiythropyga  (Arnold),  1940  (J\iiotes);  Rhodesia 
etythrotonu  (Cameron),  1908  (Notogonia);  Tanzania: 
Tanganyiica 

esakii  Yasumatsu,  1941;  Caroline  Is.  (L) 
exteim  (Walker),  1860  (Larmda);  Sri  Lanka 
•fitcOb  (F.  Smith),  1873  (Larmby,  BrazQ 


•fucku  (F.  Smith),  1873  (Lanada);  BnzQ 

fm^gn^  (Up^r),  \m  (Mire);  fmi 

^pallipes  F.  Smiih,  1 856  (Larrada) 
lpallidipc5  Dalla  l  oiic,  1897  (Larra) 

festinans  (F.  Smith),  1859  (Larrada);  Celebes,  Philippines, 
Mari;in;is,  CaroIii:fs.  Australi;i,  l-iji,  Samoa,  New  Cale- 
donia, Solomons  (status  oi  ft'sliimm  and  subspecies  ac- 
cording to  van  der  Vecht  in  correspondence) 
manilae  Ashmead,  1904  (Notogonia) 
retiaria  Turner,  1908  (Noiogonia) 
williamsi  Rohwer,  1919  (Notogonidea) 
s&p.  japonica  (Kohl),  1884  (Noiogonia);  Japan,  Taiwan 

fUtvinerva  (Cameron),  1900  (Leptolarra);  e.  India  (M) 
IkirroiJcs  Williams.  1928  (Mows) 

flavipennis  (Williams),  1928  (Notogonidea);  Pliilippines 
Cl'mfitmbOm,) 

flavilincta  (Arnold).  1940  (Motes);  Rhodesia, Ghana 

formosana  Isuneki,  1973;  Taiwan 

foif^^tis  (Cameron),  1913  Qhtogorda)',  New  Guinea: 
Wa^o 

fidigjinosa  (Dahlbom),  1843  (Larra);  West  Indies:  Cuba, 
Puerto  Rico,  Dominica;  U.S.:  Florida 
dahlbomi  Cresson,  1865  (Larrada) 

fulvipes  Fabricius,  1804;  Brazil,  Guyana,  Paraguay,  Ar- 
gentina (M) 

*anguslata  Taschenberg,  1870  (Larrada),  new  synon- 
ymy by  Menke 
ntfUhorax  Ducke.  1908  (Mutes) 
longiventris  Cameron,  1912  (Tachysphex),  new  syn- 
onymy by  Menke 
fidpimitris  (Guerin-M^neville),  1 844  (^jKmps);  Cuba, 

Jamaica,  St.  Vincent  (M) 
funerea  (P.  Smitfi),  1 864  (£drradlii);  New  Guinea: 
Waii:co 

Juscaia  Isuneki,  1971;  Taiwan 

fitscinerva  (Cameron),  1905  (/Vor<:itgDRw);e.  India  (?  * 

subtesselbua) 
fuseistigma  (Ountron),  1903  (Noiogonia);  e.  India 
iijihihlii  (Dalla  Torre),  1897  (Larra);  Madagascar 

rujipes  Saussure,  1892  (Noiogonia);  secondary  homo- 
nym of  Lma  rufipes  F.  Smith 
gaslrifera  (Strand),  1 9 1 0  (A't»/o^rt/lii);  Paraguay 
g^bbosa  Kohl,  1892;  "Arabia"  (L) 
jtwc/cyi  (Turner),  1913  (Notogonia);  Uganda 
gracUicomis  (Arnold),  1923  (Notogonidea);  Ghana, 

Rhodesia,  Madagascar 
gryllicida  Evans,  1972;  W.  Indies:  Dominica,  St.  Vincent. 

Barbados 

AoemorrAoid'afn  (Fabricius),  1804(/V7mp(/u5);  Mediter- 
ranean region,  Africa,  Middle  East,  w.  India,  Sri  Lanka 
auriveniris  Guerin-Mencville,  1835  (Lyrops) 
mdptyi SpltiiAik,  IS36 (Lyn^) 
orichalcea  Dahlbom,  1843 
illudens  Lepeletier,  1845  (Tachyles) 
rubricans  Perez,  1895 
?ssp.  magnifica  Kolil,  1884;  Australia 
?asp.  foeotitana  Sausnire,  1887;  Madagascar  (?  = 

cowani) 
hanedai  Tsuneki,  1971;  Taiwan 
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Alcertti  Arnold,  1945;  Madagascar 
indtca  (Cameron),  1903  (Noiogonia);  e.  India 
inopimta  Beaumont,  196l;Cyprm»e.Me<UternuM«n 
region  (M) 

hmdaris  (Saussure),  1 867  (iMmuta)',  Nicobar  Is. 

iittermcdta  ((' ameion ),  1903  (Noiogonia).  e.  Indiii 
^intermedia  Tsuneki,  1972;  Taiwan,  nec  Camerun,  1903 
tMtfl^n/5(Maidl),  1925  {NotogotAi)\  Sumatra,  nec 
Cameron.  1900 
iriomotucmis  I  iuneki,  1972:  Ryukyus 
brurala  (F.  Smilh),  1856  (Lanada);  Senegal  to  Uganda 
frauduienla  Kohl,  1894  (Lana) 
ssp.  tibialis  (Arnold),  1932  {Notogonidea)\  Zaire 
ilnricnsis  Bcnoil,  |f)5l;Z;jire 
iaculator  (F.  Smith),  1856  {Lanada);  e.  India 

dupnumi  Cameron,  1900  QfdUitoidg) 
rfapnnica  (Cameron),  1901  (ObyjioAuiv);  Japan,  nec 
Kuhl.  1884 

fuamda  Arnold,  1959:  Tanzania:  Tanganyika 
A'<7r/n'/ (Maidl),  1927  (Norogonidra):  Sumatra 
At/sm  (Lecfercq),  1962  (A/o/cs);  Madagascar 
kimiana  (Cameron),  \9Q$Qiutogonia)\s.  India 
krombeini  Menke,  new  name;  Palau  Is.  (L) 

wiY/Mrmsr  Krombein,  1949,  nec  Rohwcr.  1919 
kiultingcitsis  (Cameron),  I'KJ'l  [Noiagonia);  Borneo 
Ittbiaia  (Fabricius),  1793  (Sphex);  W.  Indies 

igiripennis  F.Smith,  ISS6 (Lamda) 
laboriosa  (F.  Smifli  ),  1856  (At^n-at/j);  Philippines,  Mari- 
anas, Burma,  Taiwan,  Hawaii 

amifmU  Rohwer,  1910  QfMogonk) 
tarrifornUs  (Wlllams),  192B  Q^oU^tUdeay,  PhQIppinet, 
Taiwan 

Imoides  (WiUiams),  1928  (Motes);  Philippines,  Shiga. 

pore  (M) 

ssp.  taiwawis  (Tsuneki),  1967  (Afofex); Taiwan 
*}atcri\e!<<\ii  (.<^pinola).  1851  (£arni); Brazil, new  combi> 

nation  by  Menke 
Sgulm  (Vhlliams),  1928  (Notogontdea};  Philippines 
*linipidip(  nnis  (F.  Smith ),  1873  (Larrada);  Brazil 
lirifomUs  (Williams),  1947  {A'orogonidca).  Fiji 
iitoralis  Tsuneki,  1963;  Thailand 
longiconiis  (Cameron),  1 900  {iMrra);  e,  India 
hngitarsis  (Cameron),  1900  {Lepiolarra);  e.  India 
luctuosa  (F.  Smith).  1 856  (Larrada);  Hispaniola,  BrazO 
Utteipemm  (Cresson),  1869  (Ltfrroda);  Cuba 
tttttmtor  (Wmiams),  1928  {^htogonfdeay,  Costa  Rica 

to  Bolivia 

maiV//(  (Arnold),  1929  (Notogonidea);  Sudan 

nUnbm  Maidl.  1924  (NotogOHia),  nec  Arnold.  1923 

maudibulam  Menke,  new  name;  Philippines  ( L) 
intermedia  Williants,  1928,  nec  Cameron,  1^)03, 
nec  Arnold,  1923 
melania  Turner,  1916;  Australia.  Guadalcanal  ( L) 
memnotmiy.  Smith),  ]fi56(I.arrada):  Hgypt,  Fthiopian 
Region 

*  semiargeMia  Taschenberg,  1870  (Lanada),  new 
synonymy  by  Menke  ("Amer.  Merid."  an  error) 

funvbriH  Radtis/kowski,  \'S,lb  {Tacfiytes) 
ubscura  Magretti,  1884  {Jjirrada) 


setig&u  Arnold,  1940  (Motes) 
sqwldtnfis  of  Arnold,  1923  (Notogonidea) 
nMf4l//s  of  Arnold,  I'l^l 

ssp.  coloripes  (Arnold),  1940  (Motes);  Madagascar 
meseatero  (Pate),  1943  (Motes);  U.S.:  Callfomia  ta 

Tl.•x:^^;  n.  Mexico 
itUndanao  Menke,  new  name;  Philippines,  Borneo 
m/ndSmooenstr  Williams,  1928,(p.79)(Afi9ft>* 
f;nt,idca).  nec  Williams.  1928  (p.  83)  (l  irh) 
tnindaiiaoensis  Wiliiatns,  1928  (p.  83);  Philippines  (L) 
tninitm  (Arnold),  1923  (Abrogoitjefee);  Rhodesia, 
Madagascar 

ssp.  lacustris  Arnold,  1947:  Zambia 
nitscophtiidt's  (.Amoid),  I ''23  tNotogonidea);  Rhodesia 

ssp.aegyptiaca  Ikaumont,  1961 ;  Egypt 
modesta  (F.  Smith),  18S9  (Larmda);  Indonesia:  Am, 

Batjan(?L) 

vindex  F.  Smith,  1860  (Lanada),  new  synonymy  by 
van  der  Vechi 
montivaga  (Cameron),  1908  {Not<^otUa)\  Tanzania: 

langanyika 
mordax  Kohl,  1892;  Borneo  (L) 
morin  Kolil.  I.'^'P;''  Sikkim 
morrac  ( St i  and ),  1910  (Noiugonia );  Plaraguay 
mu(' vc/)fcAi  (Krombein),  ]954(iWle>/es);U.S.:  Rorida, 
Texas 

naaina  (Dahlbom),  1843  (Tachytes)\  '^America  Irareali" 
(Stadelmann,  1897,  is  the  author!^  for  pUcement  in 

Liris) 

nmvei  (Tiimer),  1917  (ATorofonM);  Sierra  Leone,  Nigeria, 

Uganda,  Malawi 
negmsensis  (Williams),  1^28  (Notogonidea);  Philippines, 

Singapore  C  =  funerea) 

nigra  ( Fai>ricius ),  1 775  [Sphex );  s.  Europe,  n.  Africa, 
sw.  I  SSR.  Iiaq.  Alglianisian,  India 

pomp  inform  in  Panzer,  (1806<1809|  (/.am),  nec 
Panzer,  1804 

nigra  of  Vander  Linden.  1829  (Tachytes) 

uniocellatm  DuCour.  1834  (Aiioplius) 
'I  confusa  Raduszkowski,  1887  (Larra) 
?  a^rwentris  Cameron,  1889  (Ltant) 
f  germabenm  Rados/k  ^wski.  1 893  (TluA^res) 
'.'  luuia  Bingiiam,  1 897  ( l.arra ) 
1  trid^iemis  Cameron,  I  ^»00  ( iMna) 

baguenai  Giner  Man',  1934  (fiotogonia) 
ssp.  namana  (Bisdioff),  \913  (Notogonki);  S.  Africa 
/iri'ncam  (Walker),  187]  (/.i/rratAi);  Africa,  Cape  Verde 
Is.,  Canary  Is.,  e.  Mediterranean  region,  Madagascar, 
Seychelles,  Iraq 

argyropyga  A.  Costa.  1875  (Notogonia) 

sculpturata  Kohl,  I8^>2  (Notogonia) 

reticulata  Saussure,  1892  (Notogonia) 

palimbula  Kdil,  1894  (Jjirra) 

jugurtltae  Gribodo,  1 894  (Larra) 

mahensis  Cameron,  l')08  (Notogonia) 

punctipleura  Cameron,  1908  (J^otogonia) 
ssp.  retkuloides  (RichardsX  193S  (Ltptohmi)\  India 

reticulata  Cameron,  1900  (L^tobrra),  nec  Saussure, 
1892 
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ifuiica  Axnold,  1945,  nec  Cameron,  1903 
Inigripes  (Saiusure),  1867  (LtBrada);  Austndia  (?  - 
Ttchytes,  see  Turner,  1916a:2S0) 
nffem  (Arnold),  1929  (NotogoiddeakZiiK 
nugax  (Kohl),  1894  (Aarra);  S.  Africa,  Mtdawl,  Ethiopja 

dixcyi  nii  iilKirn,  1012  (Sot, >g,»!ui'\ 

piioiifrons  Turner,  1916  iNotogonia) 
oNhptetmneata  (Turner),  1908  (ffotogoiUii)',  Australia 

obtusedentata  (MaidI),  1925  (Notogonia):  Sumatra 
*odotaophora  (Kohl),  1894  (Z,dmi);Guinea,  Liberia, 
Zaire  (M) 

<^^^amis  (Kohl),  1898  (Notogonia);  n.  Africa 

SBf.cyimaca  Beaumont,  1961;  Cyprus 
or&biaria  (Arnold),  1932  (fk>iototddea)\  Zake 

ornalifarsis  (Cameron),  1911  (No!of;oiua):  New  Guinea 
pacificairLx  (Turner),  1908  {Larm);  New  Hebrides 
panamensis  (Cameron),  1889  Qildtotonia)i  Panama  (? 

=  apicipennis) 
parva  (Cameron),  1903  (Notogonia);  e.  India 
peruana  (BretliesK  1924  (Notogonia);  Peru  (M) 
i*p€num  (Brithes),  1926  iTachytes);  Peru,  ?  nec  Br^thes, 

1924,  new  combination  by  Bohart 
picipes  (Cameron),  1903  (Notogonia);  e.  India 
pictipennis  (Maidl),  1924  (Nologonia);  Sudan 
piUventrb  (Cameron),  1903  iNotogotUay,*.  India 
p/tosa  (Cameron).  \^03  (Notogonia);  e .  India 
pitamawa  (Kuliwer),  1919  (Craiularra);  Ptiilippines, 

Taiwan,  Borneo,  Mday  Ptaiin.,  India  (?  ^fitsdnerva 

Cam.) 

*plebeia  (Taxchenbcrg),  1 870  (Lanada);  Brazil,  Peru, 
new  combination  by  Menke,  lectotype  d,  "Lagoa 
Santa",  (Mus.  Halle),  present  designation  by  Menke 

*phtto  (F.  Smith),  1856  {Tachytes),  Brazil 
pi)lirh  a  (  Dalla  Torre).  1897  (Larra);  "Congon.**(?  = 
Brazil j,  Peru,  new  combination  by  Menke 
*  pollta  Taschenberg,  1 870  (LtuToM),  nec  Lara 

rolita  Smith,  1857 
praeJatiix  (Strand),  1910  (Notogonia);  Paiagusy 
pnetemim  (Richards),  1928  (Notogonk);  s.  Europe,  n. 

Africa,  e.  Mediterranean  region,  possibly  a  subspecies 
dijaponica  Kohl  (^i.e.festinam)  according  to  Tsuneki 
(1967) 

sc  hulrlicssi  Giner  Man',  1 942  (Leptolam) 
phmania  (Kuhl),  1894  (Larra);  Liberia 
pnOnosa  (F.  Smith),  1873  {LarraUa);  Bia/il 
ipruinosa  (Cameron),  1901  iQurysobmu);  Borneo,  nec 
F.Smith,  1873 
pulchcrrima  (Cameron),  1902  (NiUogonia);^.  India 
pygmaea  (Cameron),  1903  (Notogonia),  e.  India 
qtmmfiaeiataiW.  Smith).  18S6(£dmKftr):  Brazil 
«it//a//s  (Saussure).  1887'^  (.Vf)/o.?r)/!/i/);  Madagascar 

radamae  Saus&ure,  1891  (Notogonia) 
radtdina  Evans,  1972;  W.  Indies:  DtMiunica,  Barbados, 
Mustique 

'  'The  htatoiy  of  this  name  b  InvohmL  See  AnwM  (1940,  p. 
123)  for  details.  Lederaq  (1961d,  p.  114)  dedgnated  a  lecto- 
type totmOtlh  appamttly  unaware  that  Arnold  had  already 
done  10. 


recontltta  (Turner),  l9l(i(Nviogonta).  Au&iralla 
regbu  (Turner),  1908  Qlotcgimk)i  Australia 
robusta  (Williams),  1 928  (/Vbloigoitfcrev);  Philippines, 
Borneo,  Malay  Penin. 
ssp.  lOmattt  Tsuneki,  1 963;  Thailand 
rnbmtoide^  (Willi:ims).  1 928  {fiototoniday,  Philippines, 

Borneo,  Malay  Peninsula 
roAM^n  (Williams),  \91&(ftot<^ifmdeay.  Philippines, 

Malay  Penin.,  Taiwan 
*rubeHa  (F.  Smith),  1856  (Larrada);  Ethiopian  Region, 
newcombmation  by  Menke  (M) 
cyphononyx  Kohl,  1894  (Ld^'a),  new  synonymy  by 

Menke 
dffio/t/i  Benoit,  1951 
rubricata  (F.  Smith),  1856  (jLanoda)',  Brazil,  Trinidad 
ntfipennis  Fabricius,  1804;  Brazil,  ^ador,  Peru;  W. 
Indic,  S'  Vincent 
comprcsstfemur  Giner  Mari,  1SM4  (/\fotagonia),  new 
Vnonymy  by  Menke 
rufitarsis  (Cameron),  1900 iSpanokunye.  India, ? 
Philippines 

ttppendkuktt  Cameron,  1900  (CtenoAzmr),  nec 

Taschenberp,  1870 
?  fiavipennis  Williams,  1928  (Notogonkiett) 
mfosava  (Cameron),  1905  (fiotognmiay,  S.  Africa, 

Botswana 

rugijera  (Turner),  1918  (Moles);  I  ganda.Ghana  (M) 
soMna  (Leclercq),  1961  (Mores),  Madagascar 
sabuhsa  (F,  Smith),  1864  (Lomu/a);  Indonesia:  Ceram 
usax  Kohl,  1892;  ?  Sikkim  (L) 

Samoa  Menko.  new  luiiie.  Samoa 

samoensis  Williams,  1928  (p.  34),  (Nuiogonidea),  nec 
WlWams,  1928:36 
samoensis  Williams,  1928  (p.  36);  Samoa,  Carolines  (L) 
scabriusada  Arnold,  1945;  Madagascar 
sanUappandkuiata  (Cameron),  1912  (racft);9iAe]r); 
Guyana 

sepulchralis  (Gerstaecker),  1857  (Lyrops);  Mozambique 
(sec  .Arnold,  1940: 123,  142;  1945: 132) 
sepukhralis  Gerstaecker,  1 862  (Lyrops) 
Intermedia  Arnold,  1923  (Notogonidea)y  nec  Came> 

ron, 1903 
ssp.  hova  Arnold,  1 945 ;  Madagascar 
Serena  (Turner),  1906  (Notogonky,  Australia 
scriononia  (Turner),  1913  (Notogonia);  Kenya 
seyciu'llcmis  (Cameron),  1907  OVo/w^t»«/a);  Seychelles 

rufofemorata  Cameron,  1907  {Notogonk) 
silvicoh  (Williams),  1928  {^otogonidea);  Philippines, 
Borneo 

simulatrix  (Arnold),  1923  (Nott^orMea);  Rhodesia 
solsiitktis  (F.  Smith),  1836  (Larraday  Ethiopian  Region, 
Madagascar 
femoralis  Saussurc,  1887  (NotOgOtda) 
cnemophih  Cameron,  1908  (Afo/ogonu) 
ssp.  anubis  Beaumont,  1970;  Egypt 
tibklis  Beaumont .  1961 ;  nec  Arnold,  1<>23 
sophke  iiv,in%,  1972;  W.  Indies:  Dommica 
spathulifera  (Turner),  1916  (Notogonia);  Australia 
splendens  (Aahmead),  1900  (Afoies);  W.  Indies:  St. 
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Vidcent  (?  M) 
stmuMs  (Rohwer),  1914  (Notogonidea):  Guatemala, 

Honduras,  Costa  Rica 
slrenua  {dmctun},  1905  iNotogonia),e.  India 
striaticoUis  (Cameron),  1 903  (Notogonia);  e.  India 
subfasciata  C^Aker),  1871  (£an«dlii); e.  Meditemnean 
region  \o  Zaire 
egregia  Arnold,  1929  {NotogonUca) 
mbpethiata  (Jr.  Smitli),  1856  {Lanada),  BrazU 
mbtessaiata  (F.  Smith),  1856  {JjU7wia)\e.  Mediterrane- 
anean  region,  sw.  Asia,  Oriental  Region,  Ryukym, 
Marslialls,  Hawaii,  Fiji 
esci/<pei  F.  Smith.  1856  (Lamda) 
insularis  Cimeron,  1913  (Noiogonia).  nee  Saussure, 

1867.  new  synonymy  by  van  der  Veclit 
hizoiwnsis  Rohwer,  1919  {NotogonUlea) 
Kuli  ifrnns  fCatnemn),  1905  (Notogonia);  e.  India 
swnalmiiis  (Maidl ).  1  ')27  {.\otogonidea)\  Sumatra 
wmswffi/ Tsuneki.  1966;  Ryukyu8,  Taiwan 

fAiirazui  Tsunelu,  1966 
tacky  ttMeslmneVX,  1963;  Thailand 
tcgularis  (Cameron),  1902  (Nutogonia),  Sarawak 
Uegularis  (Cameron),  1905  (/Notogonia);  e.  India,  nec 

Cameron,  1902 
*tenebrma  (V .  Smith),  l^Ti  (iMrraJa):  Brazil.  Panama 
ifslacficornis  (Cameron),  1905  {Nuiuguitia),  e.  India 
tltaiana  Tsuneki,  1963;  Thailand,  ?  Philippines 
?t  iirokles  WUliams.  1928  (JNotogonidea),  nec  Turner, 
1913 

thysanomera  (Kohl),  1894  {Larra),  Gabon.  Ghana 
ssp.  ujamAoraeRsis  (Cameron),  1908  {Notogonia); 
Burundi 

rim  !i/>fiinis  (Caftiernn),  IS8')  {yotogunia).  Panama 
tiaipiiune  (F.  Smilli),  18S8  (Larnuiay,  Borneo 
rrmrnenfKrombein),  1949(JVoM'):nilau  Is. 
transversa  Cheesman.  1955;  New  Caledonia 
injasciata  (I  ,  .Siiiiili),  1!:'56  (l.arrada),  llispaniula, 
Puerto  Rico,  Virgin  Is, 
trtstis  (F.  Smith),  1856  {.Lamda);  Borneo 
trtvittataCff.  F.  Kirby),  19(X)(rffcMe.v);  Socotra 

expcdita  Kohl,  1906  (Nolugunia) 
tmpkalis  Arnold,  1960;  Uganda,  Zaire,  Liberia 
tnmcala  (F.  Smith),  1 856  (IdivsdW);  BrazS 
tmncatula  (Dalia  Torre),  1897  (Yorofonai);  COsta  Rka 

(?  =  beata) 

imncaia  Cameron,  1889  (ffotogoiUa),  nec  F.  Smith, 

1856 

uelensh  Benoit,  1951 ;  Zaire 

umhnpcnnis  (Canieton  I,  1902  {Nolagonia);  Borneo 
ulupica  {Lecieccq),  1961  (Afo/«);  Madagascar 
vagans  (Arnold),  1 940  QUotes);  Liberia 
vaiipaosa  (Cameron),  1903  {Notogonia  ):  e.  India 
vlgUans  (F.  Smith),  1856  {Larrada},  China 
Wimilen/a  (Cresson ),  1865  (iMrrada):  Cuba,  Puerto  Rico 

wp.imfipo  (Pate),  1943  (Motes):  U.S.:  Florida 
vloface^)ennis  {Cameton),  \HS9  {Notogonia);  Panama 
>  violaceipamis  Cameron,  1904;  e.  India,  nec  Cameron, 

1889 

vivttx (Cameron),  1905  {Notogonia);t.  India 


voeltzkowii  (Koid),  1909  (Notogonia);  Madagascar 
voUa^om  (Ritsema),  1874  (LatTada);  Gufaiea,  Nigeria 
voBenhovenia  Schuiz,  1904  (/fotogotda),  emenda* 
tion 

wheelai  Arnold,  1960;  Rhodesia 

xanthxptcnt  Arnold,  1945;  Madagascar 
ssp.  nyaaae  Arnuld,  1947;  Malawi 

Genus  Dalata  Ritsema 

Generic  description:  Upper  inner  anple  of  eye  i\o(  bor- 
dered by  a  deep  sulcus;  midoccllar  lens  weakly  convex; 
hindocdlar  scars  small;  frontal  line  impressed,  inter- 
rupted at  transverse  swelling;;  Irons  and  vertex  ikill.  ini- 
punctate;  scape  long,  slender,  surtace  of  scape  and  pedi- 
cel not  contrasting  with  that  of  llaftellum,  flagellomeres 
about  twice  as  long  as  broad  and  beaiiiig  weak  placoids; 
dypeus  with  a  prominent,  truncate,  median  lobe  (fig. 
67  D); labium  quadiangular.  hidden;  inner  margin  ot" 
mandible  with  a  large  subbasal  tooth,  externoventral 
margin  entire,  mandible  apex  bidentate  m  female  (fig. 

67  D).  male  mandible  yready  elongate  and  bearing  a 
small  tooth  on  inner  marjiin  near  apex  (fig.  67  D);  malar 
space  1 .0-2.0  midotellar  diameters  long  in  male;  collar 
as  in  Liris,  dorsum  sharp  edged,  lower  than  and  closely 
fitting  with  scutum,  notauli  extending  nearly  to  level 
of  tcgulac;  propodeum  moderately  long,  quadrangular, 
sides  converging  posteriorly  in  dorsal  view,  propodeum 
dull,  impunctate,  dorsum  finely  rugose;  gaster  dull  or 
weakly  shining,  impunctate.  tergal  fasciae  poorly  devel- 
oped, tergum  1  with  lateral  carina;  female  sternum  11 
with  a  pair  of  special  oval  areas  basally  as  in  LMs  but 
without  a  basomedian  ridge  or  prominence;  female 
with  a  pygidial  plate  delined  b>  carinae,  shining,  surface 
rugosopunctate  and  with  median  ndge  ( fig.  68  A)  apex 
with  a  ttansveise  row  of  broad  flattened  setae  (four  in 
mamUbtttarls.  the  only  species  in  wlilcli  the  female  is 
known);  male  without  a  pygidial  plate;  femora  and  tibiae 
long  and  slender,  closing  face  of  male  hindfemur  with  a 
prominent  bulge  basally,  or  with  a  hooldflee  process  and 

assiKialed  depression  (fig.  64  L);  mid  and  hindtibiae  of 
both  sexes  with  rows  ol  moderately  stout  spines  ar- 
ranged as  follows:  three  on  II,  two  on  III;  hindtibia  with 
a  longitudinal,  sharp  edged  carina  in  female,  that  of  male 
merely  angulate  in  cross  section;  female  widl  a  radier 
weak  foretarsal  rake;  female  last  tarsonme  of  mid  and 
hind  leg  angled  at  midpoint  in  lateral  view  and  bearing  a 
dense  hairmat  ventrally,  claws  long,  prehensile  and  with- 
out inner  teeth;  male  taisumere  similar  but  claws  shorter 
and  ventral  hairmat  absent;  apex  of  male  sternum  Vlil 
roundly  truncate  and  with  a  small  median  notch;  geni- 
talia about  as  in  I.iris,  volsclla  long. 

Geographic  range:  Ihis  small  genus  is  recorded  only 
from  the  East  Indies. 

Systenuttics:  These  wasps  range  in  size  from  9  to  12 
nun.  The  body  is  largely  dull  black  and  without  erect 
hair.  The  mandible  may  be  yellowish,  and  the  legs  may 
be  partly  reddish.  Except  for  a  cloudy  marginal  cell  the 
wings  are  dear. 
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Paraliris  kriechbaumeri  9 

FIG.  67.  Facial  portraits  in  I 

The  characteristics  of  the  mandible,  especially  the 
long,  slender  male  mandible,  provide  the  only  means  of 
separating  Dalara  from  its  very  close  relative  Liris.  Possi- 
bly Dalara  should  be  considered  as  a  subgenus  of  Liris, 
although  its  biology  argues  otherwise.  Van  der  Vecht 
(1950)  discussed  differences  between  the  two  species. 
F.  Williams  ( 1928a)  provided  excellent  figures  of  various 
features  of  £).  maridibularis,  the  only  species  known  from 
both  sexes. 

Biology:  F.  X.  Williams  (1919)  has  provided  the  only 
account  of  nesting  behavior.  He  found  three  Dalara  man- 
dibularis  females  nesting  in  a  fallen,  decayed  tree  trunk. 
It  is  not  entirely  clear  from  Williams'  statements  whether 
these  females  utilized  one  nest  entrance  or  were  merely 


Dalara  mandibulaiis 

subtribe  Larrina;  C,  holotype. 

nesting  in  close  proximity  within  the  log.  He  said  that 
"two  specimens  were  seen  to  enter  u  hole"  and  also  that 
he  dug  into  the  "colony,  in  which  there  appeared  to  be 
three  actively  working  females."  From  this  it  can  be 
inferred  that  the  species  is  communal,  but  sociality  re- 
mains to  be  proven.  In  a  later  paper  Williams  (1928a) 
suggested  that  Dalara  uses  pree.\isting  cavities  in  wood. 
The  burrows  are  irregular,  and  he  noted  that  two  of  them 
seemed  to  have  a  common  entrance.  In  the  nest  studied 
the  cells  were  scattered  along  the  burrow  courses  in  a  hap- 
hazard manner.  Some  stored  cells  did  not  contain  eggs  or 
larvae  of  the  wasp.  Prey,  which  are  flown  to  the  nest,  con- 
sist of  short-winged  wood  crickets  of  the  genus  Calypto- 
irypus. 
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Checklist  of  Astera 

matidibularis  (  Williams),  1910  (Hyloliris):  Pliilippines 
schlegeiii  (Ritsem.i  I.  1  'SS4  iDarala).  Java,  Sumatra 

Genus  Paraliris  Kohl 

Generic  descHpthn:  Upper  inner  angle  ol  eye  not  border* 
•d  by  a  deep  sulcus;  midocellar  lens  weekly  convex;  hind- 

(icellar  scats  very  small,  obscure;  orbital  swellings  of  frons 
much  more  pruinineni  than  transverse  swelling;  frontal 
line  a  deep  impressi<ni  which  is  interrupted  at  transverse 
swelling;  frons  below  transverse  swelling  shining,  impunc- 
tate,  ocellar  area  of  vertex  duller  and  weakly  rugose  or 
shallowly,  coiitsely  punctate,  vertex  behind  ncelli  shining 
and  punctate;  scape  long,  slender,  surface  not  contrasting 
with  that  of  flagellum,  flagellomeres  two  or  more  times 
as  long  as  wide  and  without  placoids;  clypeus  with  a  prom- 
inent, broad,  truncate,  median  lobe  (fig.  67  C);  labrum 
transverse,  rectansular,  hidden;  inner  margin  of  mandible 
with  a  prominent  tooth,  mandible  apex  broadly  biden- 
tate  (fig.  67  C),  externoventral  margin  not  notched  (fig. 
67  C);  malar  space  about  as  long  as  midocellus;  collar  as 
in  Liris,  dorsum  sharp  edged,  lower  than  and  closely  fit- 
ting with  scutum,  latter  anteromedially  depressed  for 
lecepliun  of  collar;  iiotauli  present,  extending  nearly  to 
level  of  tegulae;  propodeum  moderately  long,  quadrangu- 
lar, rounded  posteriorly,  sides  slightly  converging  posteri- 
orly in  dorsal  view,  propodeal  dorsum  llnely  rugose,  Side 
sliining,  sniuoth,  punctate;  disk  of  terga  shimng,  terga 
and  sterna  punctate,  punctures  becoming  denser  and 
coarser  laterally,  tergal  fnscine  absent,  terga  I  and  II  with 
lateral  carina,  that  of  II  incomplete,  female  sternum  II 
with  a  basomedian  prominence  but  without  special  oval 
areas;  female  with  pygidial  plate  defined  by  carinae,  sur- 
face shining,  slightly  raised  along  midline,  moderately 
covered  by  coarse  setigerous  punciuies  (tie.  ns  B),  male 
without  a  pygidial  plate;  femora  and  tibiae  long  and 
slender,  closing  face  of  hindfemur  not  excavate  nor  with 
a  basal  process;  female  mid  and  hindtibiae  with  two  rows 


«  IMin  MtaWBit  I  Mm  nam 

FIG.  68.  PygMlum  of  females  in  the  subtribe  Larrina. 


of  long,  slender  spines  on  outer  surface,  male  with  a 
single  row;  huidtibia  weakly  angular  In  cross  section. 

without  a  sharp  cirina;  female  without  a  iorctarsal  rake 
(fig.  64  F);  female  last  tarsumcre  ot  mid  and  hind  leg 
an^ed  at  midpoint  in  lateral  view,  parallel  sided  on  api- 


cal half  in  dorsal  view  and  bearing  a  dense  hairmat  ven- 
trally;  claws  long,  prehensile,  without  inner  teeth;  male 
last  tarsomere  similar  but  claws  shorter  and  ventral  hair- 
mat  absent;  recurrent  veins  sk'mctunes  joining  at  sub- 
marginal  cell;  apex  of  male  sternum  VIII  truncate;  geni- 
talia about  as  in  LMs.  volsella  long. 

Gen^aphic  range:  Tins  small  genus  is  restricted  to  the 
Oriental  Region.  The  type  species  of  tlie  genus /cr/^c/i- 
baumeri  was  purported  by  Kohl  to  be  an  African  wasp 
when  he  Joscrihod  it.  bii!  van  dcr  Vecht  (correspondence) 
after  studying  tiie  type  ii  lund  it  to  be  a  Javanese  species. 

Systernatics:  These  au'  ni<»derately  large  (17mm), 
black  wasps,  the  body  and  legs  distinctively  covered  with 
rather  dense,  long,  pale,  erect  hair.  A  close  relationship 
with  Liris  is  obvious,  but  the  apically  bidentate  mandible 
without  an  externoventral  notch  is  distinctive.  Some  Liris 
have  apically  bidentate  mandibles,  but  the  mandible  in 
these  is  also  notched  externally.  The  dense,  coarse  punc- 
tation  laterally  on  the  terga  and  sterna,  and  the  smootli 
shiny,  punctate  propodeal  side  are  also  diagnostic  fea- 
tures of  Paraliris.  The  hare  pygidial  plate  without  an 
apical  row  of  setae  and  the  absence  of  a  foretarsal  rake 
are  additional  characters  in  the  female. 

There  is  no  key  for  the  three  species,  but  van  der 
Vecht  is  currently  revising  the  genus.  We  have  seen  ex- 
amples of  all  three  including  the  type  krieckboumen 
(Mus.  Munich),  and  they  are  very  similar. 

Biol^:  Unknown.  The  absence  of  a  tarsal  rake  sug- 
gests that  FsndMs  may  be  a  twig  neater. 

C'hetklisl  of  Paraliris 

facela  Bingham,  1897;  e.  India,  Burma  (?  =  sycorax) 
kriechbttumeri  Kohl,  1883;  Java  (S.  Africa  is  erroneous) 
sycorax  (F.  Smith),  1857  {Lanaia);  Borneo 


Genua  JNefanoihina  Shuckard 

Grncric  description:  I'pper  inner  iinelo  ol  eye  ni>t  bor- 
dered by  a  deep  sulcus;  niidocellar  lens  v\eakly  convex; 
hindoccllar  scars  very  small ;  orbital  swellings  of  frons 
and  associated  linear  depressions  very  weak,  area 
above  transverse  swelling  nearly  flat;  frontal  line 
often  weakly  itnpressed:  frons  and  vertex  dull,  iin- 
punctate;  scape  long,  slender,  surface  not  contrast- 
ing with  that  of  flageUum,  flagellomeres  two  or 
three  times  as  long  as  broad  and  without  placoids; 
clypeus  in  female  with  a  truncate,  median  lobe,  free  mar- 
gbi  of  male  dypeua  sometbnes  like  female  (ktriiU.  ptOgwmh 
ensis,  nigra),  but  more  commonly  with  two  fingerlikc 
projections  (fig.  67  B);iabnjm  rectangulai.  hidden,  inner 
margin  of  mandible  with  a  tooth  neai  base,  externoven- 
tral margin  notched  or  with  a  steplike  angulation;  dorsum 
of  collar  thickened  (fig.  63  B),  lower  than  and  closely 
fitting  with  scutum,  latter  depressed  nicsally  for  recep- 
tion of  collar;  notauli  present,  extending  nearly  to  level 
of  tegulae;  propodeum  moderatdy  long,  rectangular. 
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sides  coovergiiig  posteiioity  in  doml  view,  propodeum 

•     VI  •  -it 

dull,  impunctate,  domimfimly  rugose  or  ridged;  epU- 

temal  sulcus  disappearing  before  reaching  anterior  mar- 
gin  o(  pleuron;  ga&lei  pedunculate,  segment  1  longer 
than  broad  in  dorad  view  (fig.  63  A),  terga  dull  or  weakly 
shining,  impuncf.ite  ami  usually  without  apical  fas- 
ciae, terga  I  and  11  with  lateral  carina,  that  of  II  weak 
and  incomplete;  female  sternum  II  usually  with  a  pair 
of  rather  weak  special  oval  areas  basally  as  in  Litis,  but 
these  at  most  weakly  separated  by  a  median  ridge  or 
prominence;  female  with  a  pygklial  plate  defined  by  car- 
inac,  shininc,  punctate,  each  puncture  containing  a  seta,  but 
apex  usually  with  a  Irausvcrso  row  of  stout  sclac,  but 
this  row  often  difOcult  to  distinguish  because  of  other 
subapica!  setae;  male  terguiii  VII  often  flattened  but 
without  a  distinct  pygidiai  plate;  femora,  tibiae  and  fe- 
male forecoxa  long,  slender,  closing  face  of  hindfonur 
usually  with  a  basal  tubercle  or  clawlike  process  (fig. 
64  M-N),  and  often  flattened  or  excavate  especially  in 

males  (femur  simple  In  females  ol' kolili,  in'aminata.  wi'I- 
lastoni,  and  pos&ibly  others^;  mid  and  hindtibiae  of  both 
sexes  with  rows  of  long,  fine  spines  arranged  as  follows: 
two  or  three  on  II,  two  on  III;  liindtihi:)  rather  sharply 
angulate  in  cross  section  but  without  a  polished,  sharp 
edged  carina;  female  with  a  rather  weak  foretarsal  rake 
composed  of  a  few  long,  fine  spines:  female  foretarso- 
mcrc  V,  including  claws,  asymmetrical  and  venter  hol- 
lowed out,  the  daws  long  and  prehensile  (fig.  (<4  11): 
other  last  tarsomeies  of  female  and  all  in  male  normal, 
without  ventral  hairmat,  daws  diort;  recurrent  veins 
sometimes  joining  ;!t  c.  just  before  meeting  submarginal 
cell;  apex  of  male  sternum  VIII  truncate  or  rounded, 
often  weakly  emarginate;  genitalia  about  as  in  Uum, 
volsella  short  or  lone. 

Geographic  range:  Ditranorliiim,  in  which  IZ  species 
arc  currently  recognized,  occurs  only  in  the  Old  World 
tropics.  Two  species  are  found  in  Africa,  four  in  the  con- 
tinental part  of  the  Oriental  Region,  and  one  in  Australia. 
The  remainder  are  known  from  various  islands  in  Indo- 
nesia and  the  western  Pacific.  A  ritsemae  luzonensis  was 
apparently  introduced  to  the  Palau  Islands  (Krombein, 

194').  l')50a)and  Hawaii  (Weber.  l')50). 

Syitematics:  These  are  medium  sized  (7- 1 2  mm  long), 
black  wasps  which  diaracteristkally  have  a  dark  spot  on 
the  forewing  In  the  area  of  the  -nnrgin;]!  am!  submarginal 
cells.  The  body  does  imt  luive  eieci  iian,  and  the  legs  and 
thorax  some ;  i      i : partly  red. 

Among  the  several  genera  closely  allied  with  Liris,  Di- 
cranorhina  is  the  most  distinctive.  The  pedunculate  gaster 
immediately  identifies  the  genus:  and  the  low  .  rather 
thick  collar,  incomplete  epistemal  sulcus,  weak  orbital 
swellings  of  the  ftom,  and  flat  ocellar  substrate  are  also 
diagnostic.  Wu-n  present  the  hindfemoral  process  oi  tu- 
bercle and  the  male  clypcal  projections  are  good  recogni- 
tion features.  The  scooplike  last  tarsomcrc  of  the  female 
foreleg  is  unusual  and  probably  is  correlated  in  some  way 
with  nesting  or  prey  capture.  All  of  these  features  suggest 
that  DiavnoriUna  is  the  moat  specialized  genus  in  the 
subtribe. 


Hwr  is  no  key  for  the  genus.  Arnold  (1923b)  con- 

trB9t«d  the  two  African  apecSes,  vim  d«r  Vedit  (1937)  die- 

cussed  some  of  the  Indonesian  forms,  and  P.  X.  Williams 
(192iia)  figuied  and  described  the  Philippine  species. 
Some  are  known  by  one  sex,  and  it  seems  likely  that  a 
few  of  the  Cameron  names  will  prove  u\  be  synonyms. 

Biology:  Williams  (1928a),  Dupont  and  Franssen 
(1937),  and  Iwata  and  Yod)ikawa( 1964)  have  published 
ethological  data  tor  ritsemae  ssp.  luzonensis.  cavernicola, 
and  nificornis,  respectively.  Dicranorliina  cavernicola 
nested  in  dry  soil  deep  in  a  cave.  The  other  two  species 
were  observed  nesting  in  the  ground  beneath  stilt  houses, 
and  luzonensis  was  also  seen  nesting  in  steep  banks.  The 
prey  ofruficomis  was  a  cricket  of  the  genus  Omebna, 
but  the  other  species  provisioned  with  wood  crickets  of 
the  genus  Cycloptihtm. 

The  account  ot  Iw  ata  and  Yoshikawa  is  the  most  de- 
tailed. Prey  were  transported  on  the  wing,  venter  up.  The 
wasp  used  her  mandibles  and  forelegs  to  hold  the  prey. 

The  nest  was  left  open  during  provisioning.  The  must 
elaborate  of  the  two  nests  excavated  was  more  than  27 
cm  long,  about  2.S  cm  deep,  and  it  had  a  sinuate 
course.  Cells  were  scattered  along  the  edge  of  the  tunnel, 
and  those  nearest  the  nest  entrance  were  the  oldest,  con- 
taining the  pupal  remains  of  hatched  wasps.  The  cells 
that  were  currently  being  provisioned  were  at  the  end  of 
the  burrow.  These  icinl. lined  two  to  live  ciicket.s,  and 
the  egg  was  laid  mi  the  liu)racic  venter  of  one.  Iwata  and 
Yosliikawa  found  two  freshly  emerged  females  in  the 
second  nest,  «^ich,  when  viewed  in  the  light  of  the  ar- 
rangcmcni  of  old  and  new  cells  in  both  nests  studied, 
suggested  to  the  authors  that  the  offspring  from  each 
nest  may  continue  using  the  nest  as  their  own  by  extend- 
ing the  burrow  made  by  their  mother.  Thus,  a  nest  may 
be  maintained  over  several  generations  in  Dicranorhina. 
This  theory  was  also  suggested  by  Dupont  and  Franssen 
who  foiif  J  many  empty  pupal  cases  on  the  soil  surface 
near  itic  nest  openings  oi  cavernicola. 

Two  colonies  of  cavernicola  were  found  45  and  60 
feet  from  the  cave  entrance,  respectively.  The  deeper 
of  the  two  colonies  was  in  total  darkness.  The  1 5  cover' 
nicola  nests  dug  up  were  1 5-20  cm  long  and  7- 1 2  cm 
deep.  The  nest  entrances  were  ringed  with  a  little  wall 
of  excavated  earth,  and  burrows  were  unbranched,  ex- 
cept in  (me  nest  where  one  passage  ended  blindly  at  5 
cm  and  the  other  in  a  brood  chamber  with  prey.  The  cells 
of  cavemicoia  contained  one  to  five  crickets.  The  egg  and 

young  larvae     cavfrnicola  arc  fnund  just  below  the 
moutlipaits  of  the  host.  L^irgei  laiv.ie  are  lound  on  the 
side  of  the  cricket  thorax  or  abdomen.  Prey  are  flown  to 
the  nest  in  this  qwcies,  but  the  method  of  navigation  in 
the  dark  receaaei  of  flie  cave  is  unknown. 

Checklist  of  Dicranorhina 

cayemicob  (van  der  Vecht),  1 937  (Piageiia);  Java 
ftadat^amis  (Cameron),  1889  (fiagetiay,  Sri  Lanka, 
s.  India 

iniaminata  (Turner),  1^)10  (Piagelia)\  Australia 
kofUi  (Brauns),  1898  (^iagetiay,  S.  Africa,  Malawi. 
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RhoUesia 
vfrwAr  Cameron,  1905  (Piagctia) 
ssp.  moiitana  (LcLleicq).  1^'55  (Piagcria).  Zaire 
/i<gra  (Maidlj,  1925  (Piagetia);  Sumatra,  Solomons 
/xrAnwneRsjf  WiDiams,  1928;PhQippines:  Pdawan 
rilsemae  (Ritsema).  1 872  (Piagerij  ).  J;iva 
ssp.  luzonensis  Ruhwer,  1919;  Philippines,  P;ilau  Is., 
Hawaii 

ntficiiltis  (Cameron).  1904  {Piagetia):  Singapore 
ntjiainiis  (Cameron),  1889  (Piagetta);  India,  Ihailand 
woerdeni  (Ritsema),  1 872  (Piagetie)',  w.  centr.  Africa 
Ho/Aiston/ Turner,  1912;  New  Guinea 
variconds  (Cuneron).  1904  (Piagetia):  India,  Sikkim 

Siibtribc  Tachytina 

Diagnosis.  Midotellus  not  irr  a  broad,  transverse  depres- 
sion; hindoccllaracinat  rear  of  a  rou^ly  circular  swel- 
ling, their  long  axes  usually  forming  an  angle  ot"  less  than 
140°  (up  to  1 75°  in  some  Parapiageiia),  Irons  tlat  to 
variably  convex,  without  transverse  linear  swelling  be- 
neath midocellus;  antenna  short  to  moderately  long, 
flagellomeres  without  placoids  In  male,  usually  longer 
than  broad:  malar  space  Ulldweloped  except  in  some 
Aiwisirumma,  Gasirosericus,  and  Tachysphex;  occipital 
carina  joining  apex  of  hypostomal  carina  except  in  Taeh- 
yftih  and  some  Gasfrnschcits:  collar  arcuate  or  flat  in 
I  runt  view;  admedian  lines  separated  when  present,  no- 
tauli  (Otnetiims  present;  epistemal  tulcus  originating 
near  middle  ofsuhalar  fossa  (fig.  71  A.D)  except  origin 
is  anterior  in  Paraptagctki  and  iiHiie  Gastr<>}n-ricu%;  legs 
short  to  moderately  long,  arolia  moderate;  genitalia  lat- 
erally  compressed,  volsella  and  gonostyle  fringed  ven- 
trally  with  setae,  except  gonostyle  bare  in  some  Tachytes. 

Discussion:  The  genera  of  the  Tachytina  are  much  less 
homogeneous  than  those  of  the  Larrina.  Gastrosericta, 
nc/^tella,  and  hm^Hagetta  are  the  most  discordant  gen- 
era. Tlie  suhlribc  is  distinguished  primarily  by  the  obtuse 
to  acute  angle  lorined  by  the  ocellar  scars  (exceptions  in 
Parapiageiia),  the  absence  of  linear  swellings  on  the  frons 
as  described  for  the  Larrina,  and  the  origin  of  the  epis- 
temal sulcus  near  the  middle  of  the  subdar  fossa  (excep- 
tu)^^  111  Parapiagetia  and  Gasirosericus).  Two  of  the  10 
genera  in  the  Tacliytina,  Tachytella  and  KohlieUa,  are 
endemic  to  southern  Africa.  The  largest  genera,  Tadtytes 
and  Tachysphex.  are  cosinopolitan,  and  they  have  many 
species  in  temperate  regions  as  well  as  the  tropics.  Prey 
consists  mainly  of  Orthoptera,  but  Hemiptera  and  Homo- 
ptera  are  used  by  Prosopigastm,  and  lepidupterous  larvae 
are  Icnown  to  be  used  1^  a  few  Tachytes  and  perhaps 
also  Arapigseiui. 

Gemis  Gaatfoseticna  Spinola 

Generic  description:  Inner  orbits  usually  converging  above 
or  parallel,  rarely  slightly  convergent  below  (fig.  69  A,B); 
hindocellar  scars  long,  narrow,  their  long  axes  forming 

an  angle  of  130°  to  145°  (fig.  61  D);  frons  weakly  to 
strongly  raised,  elevation  usually  somewhat  ilatlened,  of- 


ten lellexed  downward  near  sockets,  and  set  off  from  in- 
ner orbit  by  a  fine  linear  impression;  frons  without  median 
prominences  just  above  sockets:  frontal  line  fine,  most 
strongly  impressed  near  sockets;  scape  moderately  long  to 
long  and  slender,  flagellomeres  as  long  as  broad  in  some 
males;  clypeus  rather  Hat  oi  with  a  central  swelling,  disk 
of  clypeus  occasionally  wiiii  tubercles  or  a  large,  cmargi- 
nate  lamella  (fig.  67  B),  dypeat  free  margin  sinuate  or 
broadly  arcuate,  or  more  commonly  with  a  median  lobe 
of  variable  shape  (triangular,  fig.  69  A.  truncate  or  round- 
ed), and  sometimes  deeply,  broadly,  emarginate  laterally 
(Hg.  69  B),  margin  often  with  lateral  lobes  or  teeth;  la- 
brum  rectangular  to  deeply  bilobate,  hidden,  sometimes 
very  small;  inner  margin  of  mandible  simple  or  with  one 
or  two  subbasal  teeth,  or  with  a  subapical  tooth  in  some 
females  (capensis,  waMU),  extemoventral  margin  usually 
notched  hut  entire  in  marginalis  and  mongolicus.  or 
merely  angulate  as  in  swalei  and  lurneri;  malar  space  de- 
veloped in  some  males;  gena  ui  female  sometimes  with 
one  or  two  tubercles  ventrally.  cen  i  uii!i  a  lamella  and 
associated  carina  in  both  sexes  ot  bnitiihi.  occipital  carina 
usually  disappearing  just  before  reaching  iiypostomal 
carina;  dorsum  of  collar  usually  with  some  thickness,  us- 
ually much  lower  than  and  sometimes  clu<iely  appressed 
to  scutum;  propodeum  short  to  moderately  long,  female 
propleuron  sometimes  with  prominent  posterolaieral 
process  (madiromi/s,  swalei)  (fig.  73  R);epi$ternal  sulcus 
sonrctimcs  oiigliuillng  ai  .uUeiioi  end  of  sutuil.ir  fossa 
{walllii  group,  apostoli,  neavei,  turiieri),  sulcus  ending 
just  as  it  reaches  venter  of  pleuron,  scrobal  sulcus  absent; 
terga  impunctate;  tergum  1  with  lateral  carina.  II  rarely 
with  trace  of  carina  basally ,  both  sexes  with  a  pygidial 
plate  margined  by  caiinae  laterally,  surface  in  female 
sparsely  to  densely  covered  with  decumbent  setae  (vvo/f- 
lii  and  marginalis  groups,  ncaiei),  or  with  a  few  setae 
apieally.  or  iilafuous  and  punctate  (impunctate  in  silver- 
locki);  male  sterna  III-IV  in  waitlii  group  each  with  a 
band  of  long  fimbriae  which  are  often  set  in  large  diallow 

Jcprfssions;  female  foiecoxa  with  a  liiHorcle  nr  large an- 
ijiilar  process  ventrally  in  braunsi,  lamcliaius,  madeCttSSUS, 
neavei,  pulcfiellus.  and  temporalis,  male  forecoxa  similar- 
ly armed  in  bmellatus  and  bideniatus;  male  foretrochan- 
ter  often  excavate  posterobasally  but  forefemur  simple; 
midcoxae  sometimes  narrowly  separated ;  mid  and  hind- 
tibiae  sparsely  to  moderately  set  with  short,  stout  or 
long,  slender  spines  w4iich  are  arranged  in  rows,  two  or 
three  on  II,  two  on  III,  hindtibia  not  lidged,  female 
With  a  foretarsal  rake  composed  of  stiff,  short  or  long 
spines  which  are  usually  well  spaced,  tarsomere  11  with 
only  two  rake  spines  male  usually  with  a  rake;  inner 
claw  of  mid  and  hindtaisi  occasionally  shorter  than  tmter 
claw;  marginal  cell  broadly  truncate  apieally,  sometimes 
very  short  (nmguiaUs  group,  mor/ce/);  only  two  submar- 
ginal  cells  present,  second  receiving  both  recurrent  veins 
which  may  join  betore  reaching  cell  (fig.  70  C.O);  jugal 
lobe  sometimes  about  three-fourths  lenglli  of  anal  area; 
apex  of  male  sternum  VII!  variable  (fig.  76  A,B);  volsella 
Hat,  apex  acutely  triangular  or  with  a  slender,  spinose 
process  which  is  often  hooklike;  head  of  aedeagus  with- 
out teeth. 
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Tachytella  aureopilosa  nana  9  Tachytella  aureopilosa 


Tachysphex  crenulatus  9  Ancistfomma  distincla  ? 

FIG.  69.  Facial  portraits  in  the  subtribe  Tachytina;  C  and  D,  hololypcs. 
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Geographic  range:  (lastroxehcus  is  an  Old  World  genus 
in  which  42  species  d-.u  ^nrrcnlly  rccogiii/cd.  They  arc 
distributed  as  follows:  bihiupian  Region  -  22  plus  one 
Madagascan  endemic,  Palearctic  Region  -  IS,  and  Ori> 
ental  Region  4 

Systenuitics:  Theic  wasps  are  4  to  10  mm  long  and 
blacic,  but  sometimes  the  pster  is  pardy  or  all  red.  In 
rnaiyinalis  llie  red  terjia  arc  bordered  by  pale  yellow. 
(JItcii  the  legs  and  antennae  arc  extensively  red  or  yel- 
low. The  winp  are  inftiscate  in  neavei,  but  they  are  dear 
in  most  other  species.  Tergal  fasciae  are  common,  and 
appressed  silver  vestiture  is  usually  found  on  the  head 
and  thorax.  Dense  suberect  hair  occurs  in  species  of  the 
waltlii  group. 

Gastrosericus  is  easily  identified  by  the  presence  of 
nnly  uvd  subniarginal  tells  (fij;.  70  C.D).  the  shape  of 
the  ueeliar  scars  (fig.  61  DJ,  and  ihc  incomplete  epis- 
temai  sulcus  (not  rea^ng  anteroventral  margin  of  pleu- 

ron).  Within  the  (  airini,  Gastruserirus  :ippe;irs  lo  have 
no  close  relatives.  I  he  morphological  diversity  in  this 
rather  small  genus  is  remarkable,  and  imy  indicate 
that  Gastmsaiaa  is  an  old,  declining  group  which  none- 
theless  shows  considerable  specialization. 

Casual  oxaiiiiiiaiiun  of  a  low  of  the  more  umisiial  spe- 
cies prompts  one  to  think  initially  that  more  than  a  single 
genus  is  involved.  However,  bitensive  study  shows  that 
there  is  no  practical  way  to  divide  (laslroserinn  because 
of  transitional  forms.  Tlie  same  applies  to  the  recogni- 
tion of  subgenera,  as  Arnold  (1922: 114,  1927: 1  Id)  cor- 
rectly pointed  out.  Because  some  species,  especially 
those  of  the  Oriental  Region,  are  inadequately  described 
and  have  not  been  studied  since  their  deb*;riplion,  and 
because  many  are  known  by  only  one  sex,  it  is  impossible 
here  to  give  more  than  a  prdiminaiy  outline  of  some  pos- 
sible  species  groups  in  Gastrosericus.  We  have  studied  18 
species. 

The  waltlii  group  contains  capensis.  dremeni,  guigiiae, 
lanuginosus,  moricei,  rufitarsis,  and  \valtiii.  and  possibly 
aiunensis,  sheuakovi,  and  wroughionL  The  female  pygi- 
dial  plate  is  covered  with  setae,  sterna  lU-lV  have  frim> 
briae  in  the  male,  the  apex  of  male  sternum  Vlll  is 
rounded,  the  recurrent  veins  are  not  petiolate  on  submar- 
ginal  cell  II.  and  (lie  inner  nun  gin  of  the  male  mandible 
is  simple.  The  female  mandible  ot  capensis,  rufitarsis,  and 
Mv/zfiir  has  a  subapical  tooth  on  the  inner  ma^n  but  no 
basal  teeth (Rg.  72  K),  ami  alihougJi  we  have  not  seen  k- 
naies  of  dnwseni  and  lanuginosus,  we  presume  ihey  have 
the  same  type  of  mandible  because  they  are  smular  to 
Hvltlii.  In  mnricei.  ■^  t r;in<;itioii.iI  speeies,  the  female  man- 
dible has  a  basal  but  no  subapical  tooth,  and  furthermore 
the  head  and  thorax  are  clothed  with  appressed  silver 
hair  instead  of  the  suberect  vestiture  characteristic  of  the 
other  five  species  in  the  gi  oup.  The  volsdla  of  moricei 
has  apical  spinose  processes  instead  of  the  triangular  apex 
found  in  waltlii  and  its  closest  allies. 

The  nmgUmlis  group  consists  of  timgitialis  and  mon- 
golicus.  species  in  which  the  mandibles  have  no  teeth  or 
notch  (fig.  72  1);  the  recurrent  veins  are  not  petiolate  on 
the  submarglnal  cell;  the  female  pygidial  plate  is  densely 


covered  with  a  fine,  very  short,  silver  pubescence:  male 
steina  ll-IV  have  long,  decumbent  setae  mesally:  and  male 
sternum  Vlli  is  emarginate  apically.  The  marginal  cell  is 
veiy  short,  an  unusui^  condition,  but  one  found  also  in 
moricei.  Gussakovskij  (1931a)  proposed  the  stibgeneric 
name  Castrargyron^  ^  for  this  assemblage,  and  it  could 
be  defended  as  a  subgenus  based  on  the  mandible,  mar- 
ginal cell  and  pygidial  plate.  However,  the  absence  of  a 
mandibulai  notch  is  a  lalhei  weak  character,  inasmuch 
as  some  unrelated  species  such  asmu/ef  have  angulate 
rather  than  notched  mandibles. 

The  remaining  species,  most  of  them  from  the  Ethiop- 
ian Region,  cannot  be  satisfaclurily  grouped  at  this  time, 
but  most  appear  to  be  more  or  less  closely  related  lo  one 
another.  The  pygidial  plate  is  glabrous  in  many  of  these 
fo:  ms,  hut  there  are  setae  apically  in  s\<.vlc!.  apostoU, 
braunsi,  ihalcithorax,  and  mnwri,  and  the  entire  surface 
issetose  in  neavei.  rorhmyi.  and  Jlin  uuilis.  The  male 
sterna  lack  fimbriae  or  special  setae.  The  apex  of  sternum 
Vlll  is  usually  rounded  (fig.  76  A)  but  it  is  truncate  in 
apostoli  and  einaipiiiate  \\\  divergeits  (fig.  76  13).  The  re- 
current veins  are  often  petiolate  on  the  submarglnal  cell, 
but  this  sometimes  varies  within  a  species.  The  jugal  lobe 
is  shorter  in  this  group  than  it  is  in  the  other  spe.  ie^  if 
the  genus.  The  unusual  clypeal,  genal,  pronolal,  proplcural 
and  coxal  developments  in  Gastroserkus  are  confined  to 
members  of  this  assemblage,  but  many  of  the  included 
species  lack  these  specializations.  Iiuier  subbasal  mandib- 
ular teeth  are  present  (fig.  72  L)  or  absent,  and  there  is 
either  a  notch  or  step  on  the  externoventral  margin  (fig. 
72  J).  The  mandible  is  long  and  slender  in  silverlocki  and 
lamellaius.  In  the  latter  species  the  mandible  does  not 
taper  gradually  to  a  point  but  remains  broad  nearly  to 
the  apex,  vrfiere  it  is  obliquely  angled.  In  a  species  we 
have  determined  s^rothneyi,  the  innei  claw  of  the  mid 
and  hindtarsi  is  shorter  than  its  mate,  especially  in  the 
male.  The  same  condition  e.xists  in  the  male  of  neaveL  The 
volsella  varies  from  the  type  found  in  waltlii  to  one  in 
which  there  arc  two  darkly  sclcrotized  hooklike  processes 
apically  (fig.  77  .\),  as  in  divergens  and  neavei. 

We  have  noied  that  in  species  diagnoses  no  one  has 
used  the  distinctive  depressions  found  on  the  side  and  top 
of  prorioliim  in  many  of  the  African  species.  Also,  the  col- 
lar may  be  transversely  carinate  anteriorly  as  in  iameliaitis. 

The  only  keys  are  those  of  Arnold  (1922)  for  the  Ethi- 
opian Region  and  Gussakovskij  ( 1 93 1  a)  for  SOmc  of  the 
Palearctic  species.  Both  are  outdated. 

Biology:  Iwata  and  Yoshikawa  ( I  ''64)  observed  a  col- 
ony of  Gastrosericus  rothneyi  in  Thailand.  Nests  were 
excavated  in  bare,  sandy  soil  to  deptiiN  langing  from  5.5 
to  10.7  cm,  and  each  ended  in  a  single  cell.  The  burrows 
were  closed  during  search  for  prey  which  were  Tridacty- 
ba.  Arnold  (1922)  dted  pygmy  mole  crickets  as  the 
prey  of  Ga^rroterims  simplex.  Arnold  ( 1''4  5)  also  said 
that  two  specimens  ot  madecassus  were  pinned  with  a 
"larval  grasshopper*'  and  a  "small  ceicopid."  The  latter 

'^Gunakovskii's  name  must  be  atuibuted  lo  i^ite,  I937d.  See 
generic  catalog. 
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seems  an  unlikely  prey  lecoid.  Gastrosencui  roltmeyi 
flies  with  its  prey  venter  up  but  the  manner  of  holding 

tho  prey  is  no\  clear.  Hie  luimber  of  prey  per  cell  is 
unknown  because  Iwata  and  Yo&liikawa  did  nut  study 
comi^eted  nests,  but  it  is  clear  that  the  egg  is  not  laid 
on  the  first  provision. 

Checklist  of  Gastrasericus^* 

muimm  Giner  Man',  1945;  Spanish  Sahan 
d/wf/o// Beainnont,  1967;  Turkey,  tgypt 
attcnmtus  Turner.  1912;  Ghana 
bidentatus  Arnold,  1922;  Rhodesia 
braumi  Arnold,  1922;  Rhodesia 

ssp.  uiiuolor  Arnold,  Rhodesia 
capensis  (Biauns),  1906  {Gasterosericus);  S.  Af  rica 
chttklthorax  Arnold,  1922;  S.  Africa 
decipiem  Arnold,  I9SS;  Lesotho 
divergem  Arnold,  1922;  Rhodesia 
drewseni  ( Dahlbom ),  1 845  (Gastaosericus)',  n.  Africa 
electus  Nurse,  1903;  vv,  Indi;) 
eremorum  Beaumont,  1''55;  Morocco 
Jlavkornis  GussakovskiJ .  1 93 1 ;  sw.  USSR 
Jluviatilis  Arnold.  195 1 ;  Mali 
ftmema  Gussakovsklj,  1931 ;  sw.  USSR 
,n</i'//at'  Beaumont,  1956;  Libya,  Fgypt 
karooensis  (Brauns},  1906  (Gasterusericus);  S.  Africa 
lameBatus  Turner,  1912;  Rhodesia 
lantigini><;iis  Arnold.  1922;  Rhodesia 
laiiccps  Arnold,  1922;  Rhodesia 
madecassus  (Kohi),  1907  {Eparmosrethus);  Madagascar 
marginalit  Gussakovsklj,  1931,  sw.  USSR,  Egypt 
modestus  Arnold,  1922;  Rhodesia 
numiiolicus  Gussakovskij,  193 1 ;  Mongolia 
moricei  E.  Saunders,  1910;  n.  Africa 
neavei  Turner.  1913;  Kenya,  Rhodesia 
africanm  Maidl.  1914  (farafe/foptfr) 

Mp.  rcvcrsus  Armild,  I  ''5  1 ,  Mali 
«<i?^r  (Dufimr),  IH53  {Dinetus);  Algeria 
omniemis  (Brauns),  1906  {Gasteroserkus),  S.  Africa 
pmtensis  Arnold,  1929;  Rhodesia 
riilciirll'i^.  Arnold,  1929;  Rjiodesia 
rotiineyi  Cameron,  1889;  Sri  Lanka,  e.  India,  Burma, 

Thailand 
binghami  Qmwon.  1897 
rufitarsis  Cameron,  1902;  w.  India.  Pakistan 
WKtia  Pulawski.  1973;  Israel 
sem'galensis  Arnold,  1951 ;  Senegal 
.v/»('.«/ffAfH7  Gussakovskij,  I93l;sw.  USSR 
sUvcrlncki  luriier.  1'' 1 2;  Zambia,  Rhodesia 
simplex  Arnold.  1922;  Rhodesia 
smlei  Turner,  1916;  Rhodesia 
temporalis  Beaumont,  1955;  Morocco 
Airnm  Arnold,  1922;  Rhodesia 
waltia  Spinola,  1838;  n.  Africa,  Cyprus,  Rhodes,  Turkey, 

USSR,  Mongolia 


(faurmcricus  crram  Turner,  1 936,  described  from  AUStiaUa, 
represents  a  new  genus  in  tiie  Miteophini. 


maracandicus  Radoszkowski,  1877 
riiflyentris  F.  Morawltz,  1889 

^•^p.  diibius  Gussakovsklj,  193 1 ;  sw.  LLSSR;  Iran 
wroughtonii  Cameron,  1889;  w.  India 

Genus  Tachy  tells  Bnniis 

Generic  description:  Inner  orbits  converging  above;  hind* 
ocellar  scars  elongate,  somewhat  constricted  near  middle, 
their  long  axes  forming  an  obtuse  angle  ( fig.  6 1  E);  frons 
with  a  glabrous,  broad,  raised,  flattened  or  weakly  com* 
cave  area  (fig.  69  C,D)  and  without  single  or  paired 
tubercles  above  antennal  sockets;  fiont.il  line  very  fine, 
weakly  impressed;  scape  long  and  broadening  distad 
(fig.  79  E);  clypeus  with  central  sweUing  which  in  male 
has  a  weak  to  strong  mediolongitudinal  furrow,  free  mar- 
gin with  a  median  lobe  which  in  male  has  a  median  tooth 
(fig.  69  D);  labrum  truncate,  hidden  or  narrowly  exposed; 
inner  margin  of  mandible  with  a  weak  subbasal  tooth  in 
female,  simple  in  male,  cxternoventral  margin  with  a 
notch;  occipital  carina  ending  just  short  ol  hypostumal 
carina;  dorsum  of  collar  with  some  thickness,  below  lev- 
el of  and  not  closely  appressed  to  scutum  (fig.  71  F); 
propodeum  shorl,  dorsum  depressed  in  front  of  spiracles; 
episternal  sulcus  long  but  ending  well  before  reachmg  an- 
leroventral  margin  of  pleuron,  scrobal  sulcus  absent,  sub- 
alar  fossa  not  margined  below  by  a  carina;  terga  impunc- 
late,  tergum  1  with  lateral  carina;  both  sexes  with  a  pygidi- 
al  plate  margined  by  carinae,  that  of  female  glabrous, 
sparsely  punctate,  narrowly  triangular  and  with  truncate 
apex,  that  of  tnale  setose,  moderately  punctate,  broadly 
triangular,  slightly  convex;  male  sterna  VI-VIIl  with  dense 
rows  or  tufts  of  erect  fimbriae;  male  foreleg  unmodified; 
midtibia  with  two  and  hindtlbia  with  three  rows  of  mod- 
erately long  spines,  hiiKilibia  angular  in  cross  section,  not 
ridged;  female  with  fore  tarsal  rake  composed  of  sliort, 
widely  tpwed  spinn  of  whieh  theie  are  four  on  tarsotnere 
I  ;ind  twit  nn  M  (fig.  73  B):  male  with  a  feeble  rake,  mar- 
ginal cell  narrowly  truncate  apically,  submargniai  cell  111 
short,  recurrent  veins  sometimes  joining  before  attaining 
media  (petiolate);jufal  lobe  of  hindwing  about  two- 
thirds  length  of  anal  area  (fig.  70  H);  apex  of  male  ster- 
liuni  VIII  truncate  (Cig.  76  C).  the  truncation  sunieiiines 
feebly  concave  (fig.  76  D);  volsella  long,  slender,  head  of 
aedeagus  with  teeth  (fig.  77  B). 

Geographic  range:  Tliis  relict  genus  is  represented  by  a 
single  species  which  is  known  only  from  three  localities 
in  the  Republic  of  South  Africa:  WiUowmore,  Worcester, 
and  Resolution,  the  last  located  in  the  Albany  District 
that  surrounds  Grahamsiown.  These  areas  are  about  100 
miles  from  the  southern  seacoasi, 

Sysiemalics:  Tachytelta  aureopilosa  is  a  small  (7-8  mm 
long),  Mack  wasp  in  which  gastral  segments  I,  f-II  or 
l-III,  the  forefcmur.  the  midfemur.  and  hindfemur  apical- 
ly, the  tibiae  and  tarsi  are  red.  Ilie  head  and  thorax  have 
much  appressed  silver  vestiture,  but  erect  hair  is  absent. 
Gastral  terga  l-IV  or  V  have  rather  weak  marginal  fasciae, 
and  the  wings  are  clear.  We  have  seen  the  types  ol  aureo- 
pOoaa  (a  male,  Mus.  Pretoria)  and  its  subspecies  nana 
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(a  female,  Mus.  Bulawayo),  as  well  as  a  paratype  male  ot 
the  latter.  Two  males  have  recentiy  been  Tound  in  the 

British  Museum,  orio  (if  which hw been  deposited  in  the 
U.S.  Naliunal  Museum.  The  length  of  the  type  oiaureo- 
^hsa  is  8  mm  instead  of  9  mm  as  given  by  Bmuns 
(1906).  Arnold's  ( l'>2?bl  measurement  of  13  mm,  which 
appeals  tu  be  based  un  the  saine  specimen,  is  presumed 
to  be  erroneus.  Arnold  (1936)  stated  diat  the  male  of 
nana  is  5.8  mm  long,  but  the  paratype  male  seen  by  us 
is  7^  mm.  Arnold's  nana  appears  to  be  no  more  than  a 
sub^cies  of  mreopUosa,  and  it  is  quite  likely  that  the 
supposed subspecific  differences  merely  represent  infra- 
spectfic  variation.  CertairWy  the  genitalia  ol  /w/w  ;i!ul 
aureopilosa  are  quite  similar.  The  aedeagal  head  hi  i 
only  in  minor  details  of  shape  and  number  of  teeth.  Also, 
•  the  propodeal  and  eighth  sternum  differences  cited  by 
Arnold  are  not  nearly  as  great  as  he  suggested. 

Because  of  the  paucity  of  Tachytella  material  (appar- 
ently only  six  specimens  are  known),  it  is  difficult  to 
assess  the  characters  ot  tho  eonus  witii  respect  to  their 
value  as  generic  criteria  and  their  significance  in  relating 
the  genus  to  other  taxa  in  the  subtribe.  The  relathrely 
short  iugal  lobe  (for  ihc  1  jirini),  the  tlat.  raised  frons, 
the  absence  ot  supianicniial  tubercles,  the  elongate,  con- 
stricted, commalike  ocellar  scars,  and  incomplete  occipi- 
tal carina  are  the  most  distinctive  generic  features  of 
Tachytella.  Tlie  female  tarsal  rake  and  the  simple  male 
foreleg  are  important  also.  At  first  glance  Tachytella 
looks  much  like  Tachysphex,  and  the  female  pygidial 
plate  is  quite  like  those  found  in  most  Tachysphex.  The 
male  genitalia  are  built  on  tlie  same  patterns  as  Tachysphex, 
but  the  Tachytella  subgenitai  plate  is  more  like  that  of 
Larropsfs  and  Andstroma.  The  mandible,  ocellar  scar, 

and  female  rake  of  Tdchvtclla  also  resemble  l.arropsis 
and  Aiuistromnuj,  and  it  would  appear  that  the  genus 
is  more  closely  allied  with  these  two  genera  than  with 
Tachysphex.  Probably  Tachytella  is  an  offshoot  of  the 
ancestral  stuck  that  gave  rise  to  both  the  Tachysphex 
line  and  the  l.arropsis-Tachytes  line. 

The  only  papers  dealing  with  the  genus  are  those  by 
Bnuns  and  Arnold  cited  above. 

Biology:  Unknown. 

Checklist  of  Tacky  tells 

aureopOoaa  Brauns,  1906;  S.  Africa:  Willowmore, 
Worcester 

ssp.  nana  Arnold,  1936;  S.  Africa:  Rexdution 

Genus  Larropsis  Fatten 
Generic  description:  Inner  orbits  converging  above;  least 

lnteroci.i!.(r  dlstaixc  ^;icator  than  combined  Ic-iipih  ot" 
pedicel  atid  tiagelloniere  1  (except  about  equal  ni  inler- 
oculam):  hindoceOar  scars  commalike  or  accent-mark* 
shaped,  their  long  axes  forming  an  obtuse  angle  (fig. 
61  F);  frons  weakly  to  moderately  convex  discally, 
usually  raised  into  a  weak  linear  swelling  along  inner 
orbil,  depressed  above  anlcnnal  socket  and  usually  with 
a  small  central  tumescence  just  above  sockets;  frontal 


line  evanescent  to  deeply  impressed;  scape  short,  stout; 
clypeus  sometimes  partiy  divided  into  three  sections  by 

a  pair  of  vertical  impressions,  clypeal  free  margin  with  a 
prominent,  broad,  median  lobe  which  is  sharply  angulaic 
laterally  In  female,  narrow  and  rounded  in  male;  labrum 
transverse,  rarely  notched,  hidden;  inner  margin  of  man- 
dible usually  without  subbasal  teeth  except  in  some  fe- 
males, externoventral  margin  with  a  deep  notch;  collar 
with  some  thickness  or  sometimes  sharped>;cd.  below 
or  as  higlt  as  and  not  closely  apprcssed  to  scutum,  pro- 
podeum  moderately  long;  episternal  sulctis  extending 
to  anteroventral  margin  of  pleuron,  scrobai  sulcus  some- 
times present;  subalar  fossa  margined  below  by  one  or 
more  horizontal  carinae  (fig.  71  B);  tcrga  impunciate  to 
Hnely,  densely  punctate,  tergum  I  and  sometimes  II  with 
lateral  carina;  female  with  pygidial  plate,  surface  shining, 
sparsely  to  densely  punctate,  sometimes  completely  cov- 
ered with  appressed  setae  but  these  usually  restricted  to 
apex;  male  tergum  VII  flattened  and  punctate  but  with- 
out pygidial  carinae;  male  t'orecoxa  s<imetimes  with  a 
posteromedian  llngerlike  process;  mner  face  of  male  tore- 
trochanter  usoaUy  excavate  basally;  male  forefemur  usu- 
ally with  a  basal  projection  and  iissociated  weak  depres- 
sion (fig.  73  L);  mid  and  hindtibiae  moderately  to  thick- 
ly set  with  long  spines  which  are  arranged  in  rows,  hind- 
tibia  sometimes  with  a  longitudinal  ridge  or  carina;  both 
sexes  with  a  foretarsal  rake,  spines  stiff,  moderately  long 
to  long,  sometimes  bladelikc,  larsomcrc  II  with  only  one 
or  two  spines  (tig.  73  A);  marginal  cell  obliquely  trun- 
cate apically ;  apex  of  male  sternum  VTII  rounded  (  fig. 
76  t),  occasionally  weakly  emarginaie  {descria,  ahzint- 
ensis,  vegeta);  volsella  long,  flat;  head  of  aedeagus  with 
teeth. 

Geographic  range:  This  is  a  \e;itciic  genus  with  25  spe- 
cies. Most  of  these  occur  In  the  west,  and  none  are  re- 
corded from  the  Mississippi  basin. 

Systanatics:  Larropsis  range  in  length  from  (>  to  14 
mm.  The  body  is  black,  but  the  abdomen  is  partly  or  all 
red  in  some  species.  In  chilopsidis  the  female  is  red  ex- 
cept for  parts  of  the  head,  and  the  male  has  a  red  gaster 
and  pardy  red  legs.  The  wings  are  frequently  infumate  in 
this  genus. 

In  1^>66  Bohart  and  Bohart  devned  Ancislrormna  to 
a  genus,  thus  making  iMrropsis  a  more  homogeneous 
group,  Larropsis  is  identified  by  the  presence  of  a  hori- 
zontal canna  on  the  lower  side  of  the  subalar  fossa  (fig. 
71  B).  In  some  specles  this  carina  is  paralleled  by  one  or 
more  additional  cariiuw  on  the  hypoepimeral  area. 

Although  the  weak  linear  swellings  along  the  inner 
orhit  o\'  l.arn^psis  and  Aiu  istromma  suggest  a  relation- 
ship with  Larra  and  iis  relatives,  these  two  genera  are  cer- 
tainly more  closely  allied  with  lachyics  and  Tachysphex. 
The  close  alliance  with  Tachytes  is  show  n  by  the  form  of 
the  ocellar  scars,  (he  foretarsal  rake,  the  process  of  the 
male  forecoxa,  and  the  setose  pygidial  plate.  In  the  past 
the  facial  swellings  along  the  orbits  have  been  given  con- 
siderable weight  in  separating  Larropsis  (and  Anchtrom- 
ma)  from  Tachysphi  x,  hut  ihey  are  Irequenlly  very  weak. 
We  have  found  other  features  that  are  generally  better 
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f  Tacliytella 
auKopilosa  nam 


D  Tachytas 


E  P3t3piaget!3  capensfS 


G  Prosopigastra  nearctica 


FIG.  71.  Morphology  of  the  suhtribe  Tachytina;  A,  thorax,  left  lateral,  note  tubercles  or>  mesopleuron  below;  B,  nicso- 
and  mctapleuron,  Iclt ;  C,  forewing,  distal  part;  D,  thorax,  left  lateral;  £.  hindcoxae  and  base  of  gastcr;  F,  pro- 
noium  and  scutum,  left  lateral:  G,  gastral  segments  HI, lateral  (pc ■  poslspiracular  carina,  es •  episternal  sulcus, 
ps  =  propodeal  stemites,  Ic  =  lateral  carina). 


lor  separation  of  these  taxa.  The  frons  in  Larmpsis  and 
Ancistromma  usually  has  a  small  moundlike  swelling  med- 
ially just  above  the  antennal  sockets  fflfs.  69  F).  Taehy- 
sphcx  usiKillv  li.ivo        sliiiu'  suollinps  in  this  loc:itinii 
(fig.  by  t).  hetnales  oi Lam>f)iis  and  Ancistromma  have 
only  two  rake  spines  un  the  ivecDtid  Inretursuniere,  and 
these  are  generally  dark  colored  and  siilfdig.  73  A).  In 
Tachysphex  this  tarsomere  usually  bears  numerous, 
closeset,  lonf,  fine,  flexible,  hairlike  spines  ( fig.  73  D). 
Ul'ien  the  spines  are  pale  in  Tachysphex.  There  axe  some 
species  of  Tbchysphex  that  have  only  two  spines  on  tar- 
suiiiete  II,  hut  even  so  iliey  aie  -.till  ii'>ually  long,  li,nilike 
and  tlexible.  The  pygidiai  plate  in  female  Larropsis  and 
Ancistromma  is  setose  at  least  apically  (fig.  74  A),  but 
in  Tachysphex  it  is  usually  asetosc.  Those  species  of 
Tachysphex  that  have  setose  pygidial  plates  are  separable 
from  iMrropsis  and  Ancistromma  by  the  frfmtal  or  tarsal 
rake  characters.  Males  of  these  genera  are  more  easily 
separated.  The  apex  of  sternum  VIII  h  rounded  or  at 
most  vcr>'  shallow ly  cniaiginate  I  tig.  ''(i  L)  ui  Ancislronh 
ma  and  Larropsis,  while  in  Tachysphex  the  apex  is  bi- 
spinose  or  weakly  trispinose  (fig.  76  H).  The  male  fore* 
femoral  differences  between  these  two  genera  and  Tachy- 
sphex are  fairly  constant,  also,  the  problem  cases  occur- 
ring mainly  in  Tachysphex  (compare  figs.  7.?  K,  73  L). 

Larropsis  probably  can  be  regarded  as  the  most  gen- 
eralized member  of  the  Larrini.  Certainly  it  competes 


with  Larra  as  the  most  primitive  genus  in  the  tribe. 

The  species  of  Larropsis  were  recently  revised  by  Bo- 
hart  and  Bohart  (1966). 

H'hiliiiiv:  Witafof  Larropsis  arc  < r  irnu'iiiary  hut  pre- 
sumably its  iMology  is  similar  \o  Aiicistnmum.  Prey  con- 
sists of  giyllacridid  crickets  of  the  genus  Ceuiliophilus 
in  divisa  (Williams,  IO|4aK  and  Ammobaenetes  iafHi- 
corms  (Bohart  and  Bohart,  1966). 

t  hecklist  of  Larropsis 

art2onensisG.  and  R.  Bohart,  1966:  sw.  U.S. 

atra  Willi.nns,  M)14:  vonlr.  and  svv.  I'.S. 
ciiilopsiJis  (Cockerel!  and  W.  Fox),  1897  {Ancistromma); 
sw.  U.S.;  n.  Mexico 

zerhcii  Vicrcck.  l^'Od  {Ancistromma) 
tacltysplfccoiJes  Viereck,  1906  {Ancistromma) 
conferta  (W.  Fox),  1893  (Ancistromma);  centr.  U.S.; 
Mexico 

paenmigosa  Viereck,  ISK)6  (Ancistromma) 
hruihriW.  Siiiiili,  \'^)Q6  (/indstfomma) 
minor  Williams,  1914 
«nicfll£r  Robwer,  1915 
cnnsimUis  (W.  Fox).  1893  (Attcistnmma);  sw.  and  centr. 
U.S. 

vegetoiJcs  V  iereck,  ]906  (Ancistnmima) 
Jeserta  C,  and  R.  Bohart.  I'-thCy.  U.S.:  California 

discreta  (W.  Fox),  1893  {Ancistrotwm);  se.  U.S. 
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divisa  (P^tton),  1879  {Larra),  cenlr.  U.S. 

^eg»m  G.  and  R.  Bohart,  1%6;  U.S.:  Texas,  New  Mexico 

fikomis  Roinvcr,  1911;  centr,  UA 

yatea  mckel,  1917 
greens  Rohwei,  1917;  centr.  ind  e.  U.S. 
interocularu  G.  and  R.  Bohart,  1966;  VS.:  Kansas, 
Arizona 

htdda  G.  and  R.  Bdurt,  1966;  U.S.:  Arizona 
rugosa  ( W.  Fox ).  1 893  (Aneistromm)',  centr.  and  sw. 

U.S.;  n.  Mexico 
sertcea  G.  and  R.  Bohart,  1966;  centr.  U.S. 

snowiG.  and  R.  Bohart,  l<)66;  U.S.:  Arizona 
sonora  G.  and  R.  Bohart,  1966;  n.  Mexico:  Sonora 
^Mirsa  G.  and  K.  Bohart,  1966;  sw.  U.S.;  n.  Mexico 

G  and  R  Bohait.  1966;  U.S,:  Califortiia 
iiiiuiconiii  i  l  .  Smith),  1856  (LarraJa)\  w.  U.S.,  iiaja 
California 

teuacea  G.  and  R.  Bohart,  1966;  U.S.:  ICansas 
tejfensls  G.  and  R.  Bohart,  1966:  U.S.:  Texas 

uniformis  G.  and  R.  Bohart,  I'Uifv  w.  U.S..  n.  Mexico 
veseta  (W.  FoxJ,  1893  {Anciitromrm);  centr.  and  sw. 
U.S. 

wasAoemis  G.  and  R.  Bohart,  1966;  U.S.:  Nevada 

Genus  Ancistromnui  W.  Fox 

Generic  Jiagnusis:  Details  as  desciibed  for  Lanopsis  ex- 
cept for  the  following:  least  interocular  distance  equal  to 
or  less  than  (slightly  greater  than  in  portkma  and  granu- 
losa) combined  lengtli  of  pedii.:el  and  nagelloineie  1;  long 
axes  of  ocellar  scars  forming  an  obtuse  or  right  angle; 
clypeal  free  margin  with  a  prominent  medhm  lobe  which 
isangulatc  laterally  (Tig  6'>  F)(lobe  less  pioniinent  in 
some  males),  lobe  sumciinies  with  a  median  notch;  labrum 
usually  with  median  notch  in  female;  inner  margin  of 

mindiblo  with  one  or  two  subbasal  tooth  o.xccpt  in  u'le 
males;  malar  space  absent  except  in  i/iappirioi  and  send- 
from  males;  collar  usually  sharp  edged,  usually  below  and 
closely  appressed  to  scutum;  siibalar  fossa  not  margined 
below  by  a  carina:  female  with  pygidial  plate  surface  shin- 
ing, punctate,  with  appressed  setae  apically  (fig.  74  A); 
male  tergum  Vll  flattened,  punctate,  sometimes  with  lat- 
eral pygidial  carina. 

(icograpJuc  rmii'c:  Tills  is  primarily  a  Noarctic  gcntis, 
but  iive  of  the  16  species  occur  in  the  Old  World.  Three 
of  the  OM  Worid  forms  are  found  bi  the  Mediterranean 
Region,  the  fourth  is  knk)\vn  from  the  southwestern 
USSR,  and  the  ftftli  fioni  South  AInca.  Synonymy  of 
some  of  the  Palearctlc  tptekis  H  likely. 

Systematics:  These  wasps  are  very  shnilar  to  Lanop- 
sis  in  size  and  form,  but  the  gaster  is  more  frcquenily 

red  in  Anchlrii/n>n<i.  Hnh.irl  :i-i>l  H^hart  ( I  *J66  I  rKv.it  e  J 

Ancistromnui  to  genus  after  having  used  the  laxon  as  a 
subgenus  of  Lmx^sis  (Bohart  and  Bohart,  1962).  The 

two  tiixa  are  so  similar  that  either  arrangement  could  be 
toiiowed.  Certainly  they  arc  no  more  distinct  than  some 
groups  within  Liris,  Tachytcs,  and  Tachysphex.  The  ab- 
sence of  a  horizontal  carina  below  the  subalar  fossa  in 
Ancistromma  is  the  principal  feature  for  separation  from 


Larropsii.  The  stronger  convergence  of  the  inner  orbits 
uiAndxtromma  b  diagnostic  in  all  but  two  or  three  spe- 
cies. See  discussion  under  Zidrropsfr  for  lelationdiips 
with  other  genera. 

AiKistnmtma  Is  a  specialized  off^oot  otLarropsis 
asevldanced  by  the  narrower  least  interocular  distance, 

better  developed  inner  mandibular  teeth,  notched 
labrum,  and  development  in  several  species  of  a  malar 
space. 

The  Nearctic  forms  have  been  recently  revised  by 
Bohart  and  Bohart  (1962). 

Biology:  Hvans  ( 1 9S8b)  published  detailed  dau  on 
Ancistromma  distincta.  Ferton  (1912a)  gave  some  frag- 
mentary notes  on  the  Old  Worid  species  punetuhm  under 

the  manuscr;pt  name  of  laevijorsis  Feilon.  Females  of 
both  species  Hush  gryllld  criclcets  from  under  stones, 
leaves,  and  other  shelter.  Evans  noted  that  prey  con^dsted 

only  n(  \nhi\i  fifemobius  fasciani:;  (De  Geer)  in  the  New 
York  population  of  distincta  that  he  studied.  We  have 
teen  specimens  of  dils  species  pinned  with  a  nymph  of 

Grylhn  and  an  adult  female  v>f  Nemobim  atlardi  Alexan- 
der and  Thomas.  Bohart  and  Bohart  (1962)  recorded 
gryllacridid  crickets  as  prey  of /I.  aurantia  (Ceuthophiha 
fusiformis  Scudder),  and  capax  (Ceuthophilus  sp.).  Ancis- 
tromma distincta  carries  its  liixlitly  paralyzed  prey  over 
the  ground  or  in  short  hoppinj:  llights.  Tlic  cricket  is  held 
at  die  base  of  its  antennae  by  the  wasps'  mandibles  and 
carried  dorsum  up.  Nests  are  made  in  the  bottom  of  pre- 
existing cavities  such  as  caved-in  parts  itf  mole  biitiows. 
livans  hypothesized  that  once  a  distincta  temaie  locates  a 
suitable  cavity  she  continues  to  use  it  till  she  dies.  The 
five  nests  that  he  dug  up  contained  from  c^ne  to  nine  cells. 
They  were  10  to  20.5  cm  beneath  the  soil  surtacc.  One  to 
il:t  'c  itickets  were  provisioned  per  cell,  and  the  egg  was 
laid  beneath  the  fore  and  midcoxae  of  the  first  provision. 

Evans  found  that  about  half  of  the  distincta  cells  were 
parasitized  by  miltogrammine  Sarcophagtdae. 

Checldist  of  Ancistromma 

flifwr/Vrf  Gussakovskij.  19.T'>;sw.  USSR 

sheslakiivi  Gussakovskij,  1935 
aurantia  (W.  Fox),  1891  (Lara);  centr.  U.S. 

atinilenia  W  Fo\,  IS')? 
bradleyHij.  and  R.  Buiiart),  \  9b2  (iMrropus),  U.S.: 

California,  Oregon 
capax  ^.  Fox,  1893;  w.  U.S. 

do/owW.Fox,  1893 

dohsana  Rohwer.  1915  (Larwpsis) 

picina  Mickel,  1916  (Larropas) 
eormgttta  (G.  and  R.  Bohart),  1962  (Larropsis)\  w.  N. 
America 

dtatincta  (F.  Smith),  I S56  {/.arrada);  n.  N.  America 

MHliru}^  Banks,  1921  (Larropsis) 
eurttpaea  Mercet,  1910;  Spain 

granulosa  (G.  and  R.  Bohart),  1962  (LatTopsis);  w.  U.S. 
hurdi  (G.  and  R.  Bohart),  1962  (Lonopsn);  U.S.: 
CaUfornia 

maligna  Mercet,  1910;  Spain  ('.'  =  europaea) 
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obliqua  (F.  Smith),  1856  (Larrada);  S.  Africa 
plaiynota  (G.  and  R.  Bdurt).  1962  (Lmopsis);  U.S.: 

Arizona 

portiam  (Rohwer),  I'M  I  (Larrop^is).  U.S.:  New  Mexico, 
Te.x;is 

pitnciulata  (Kohl),  1884  (Tachy^thex);  Morocco,  Al- 
geria, Cyprus 
keviiiorsis  Perez,  Fertim,  1912,  1923  {Tachysplu.x). 
nomen  nudum,  placement  according  to  W.  J.  Fulaw- 
ski  in  correspondence 
ssp.  nn-hmaria  (Kohl),  1888 (Tlid^iyiAeir); tw.  USSR 
sociaa  Kohl,  1 688  (Tadiy^iac) 
setidfrons  H.  Smith,  1906;  centr.  and  sw.  U.S. 

n4bens  Mickel.  ]^\&  (Larmpsis) 
ihappiriui  (ii .  and  1^.  BoharO,  1962  {Larropsia),  e.  U.S. 

Genus  Tachylcs  Pan/cr 

Generic  Jescripiton:  Inner  utbits  cunvergiiig  above,  some- 
times narrowly  separated  at  vertex;  hindocdlar  scars  ^If 

club  siniped.  (  i  .e.  with  a  long  tail),  long  axes  of  tails  sub» 
parallel  ur  (urtning  an  angle  up  lu  7U'',  length  of  tear 
longer  than  distance  between  midocellus  and  lower  end 
ofsLai  (lip.  61  (j.ll)  t'rcnis  weakly  to  moder:i(ely  convex 
and  just  above  anlennal  sockets  with  a  median  swelling 
which  is  sometimes  binodose  as  in  Tachysi^x;  frontal 

line  present  or  absent;  M  jpo  iistuilly  moderately  long 
and  lathei  stout,  but  especially  long  and  slender  in  mer- 
gus  group,  flagellomeres  usually  longer  than  broad; 
sockets  contiguous  with  frontoclypeal  suture  or  sepa^ 
rated  from  it  by  up  to  one-third  a  socket  diameter;  dy- 
peas  usually  convex,  sometimes  partially  divided  by  a 
pair  of  vertical  suturelike  lines  into  three  sections, 
free  margin  usually  with  a  prominent  median  lobe  of 
various  shapes,  lobe  often  bounded  b\  ino  or  more 
small  leeih,  clypcal  surlace  with  prominent  subapicoi 
ridges,  (ulwrcles,  or  teeth  in  aome  females  of  mwguf  and 
ambidens  groups:  labrum  arcuate  to  truncate,  sometimes 
with  median  notch,  hidden  or  narrowly  exposed;  inner 
margin  of  mandible  with  one  or  two  suhhasal  teeth  ex- 
cept in  some  males,  exteinoventral  margin  usually  with 
a  strong  angle  or  notch,  but  notch  occasionally  small 
or  absent  (Hg.  72  D-H);  mouthparls  usually  short  to 
moderately  long  but  lung  in  backus  and  nurshalli 
groups,  palpal  formula  S-3  in  latter  group;  dorsum  of 
Lollar  narrow,  much  lower  than  and  closely  appressed  to 
scutum  (tig.  71  U);propodeum  short  to  long; cpisternal 
sulcus  extending  to  anteroventral  margin  of  pleuron,  scro- 
bal  sulcus  absent  or  weakly  impressed;  subalar  fossa  not 
margined  below;  terga  impunclate  to  very  finely  punctate, 
tcrgum  1  with  lateral  carina,  both  sexes  with  pygidial  plate, 
surface  densely  covered  with  appressed  metallic  (rarely 
black  or  brown)  setae,  except  setae  sparse  in  some  Aus- 
tralian forms  and  mcrt^n  gnnip  (surface  nearly  asetuse 
in  nitidiustuiwi)  (tig.  74  B-D);  female  pygidial  plate  Hal, 
trianguhir,  margined  by  carlnae  laterally,  apex  usually 

rounded,  male  pygidial  plate  sometimes  wl'boiil  fiteral 
carinae  and  apex  olten  more  broadly  rounded  or  truncate 
than  in  female;  male  sterna  sometimes  with  specud  hair 
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FIG.  72.  Right  mandible  in  the  tribe  Larrini;  A-C,  lateral 
(a)  and  anterior  (b)  aspects;  0-J,  lateral;  K,  lat« 
eral  (a)  and  anterior  (b);  L,  anterior. 

tufts  or  mar^nal  fringes:  male  forecoxa  with  a  triangular 

or  iMiecrhke  process  p<^ste^Ior!y  in  ilisrindiis.  chilciisis, 
abUiiiniiialis,  mergus,  a/ubiJeiis,  und  pytsniacu^  groups 
(flg.  73  M); male  foretrochanter  and  foietemur  with  ba* 
sal  depression  in  first  Ttve  groups  (fig.  73  M>,  male  fore- 
femur  with  semicircular  basal  notch  tn  dichmtis  group; 
apex  of  liiiidfemur  in  most  females  with  a  dorsal  oblique 
truncation  wiuch  is  covered  with  appressed  setae,  and 
an  outer  ventral  platelike  area  or  thin,  downward  direc- 
ted process  (fig.  7.1  J)  (absent  or  u  cak  in  some  males 
and  in  mergus  group);  furctibia  usually  with  an  outer 
row  of  long  rake  spines,  mid  and  hindtibiae  with  three 
rows  of  spines  (sometimes  only  two  on  hmdtibia),  spines 
ol  hinJicmur  sometimes  very  short,  stout,  upper  row 
soniolimes  associated  wilb  a  bingiUidinai  ridge  or  cari- 
na; female  with  a  well  developed  forelarsal  rake  which 
h  composed  of  widely  spaced  (on  tarsomere  I),  short 
(usually  no  longer  than  taisometc  II).  stiff  spines,  tar- 
somere 11  usually  with  only  two  spines  (fig.  73  C);  male 
with  or  without  a  rake;  apex  of  marginal  cell  narrowly 
rounded  (fig.  70t;)or  truncate  ( fig.  76  F-C);apex  of 
male  slernunt  Vlll  bispinose  (emarginale)  or  truncate; 
volsella  usually  long  and  slender;  vcmtal  sm  face  of  gono- 
style  usually  fringed  with  setae;  head  of  aedeagus  rarely 
with  teeth  (rig.  77  C). 

Geogmphic  range:  Tai  hylcs  is  fairly  evenly  represented 
throu^out  the  temperate  and  tropical  world.  The  268 
species  are  distributed  among  the  Zool<^cal  Regions  as 
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follows:  28  Nearctic,  64  Pdearctk,  88  Etfiiopian.  40 

Oriental.  12  Australasian,  and  27  Neotropical.  In  addi- 
liuii  lour  species  traverse  the  Nearctic  and  Neotropical 
Regions.  Madagascar  has  seven  endemics,  two  species  are 
known  in  the  New  Hebrides,  and  one  occurs  hi  New 

Guinea. 

Systeman'cs:  Tachytes  are  4  to  24  mm  long,  but  aver- 
age about  12  mm.  They  are  mostly  stout-bodied,  hairy, 
beelike  wasps.  Many  have  appressed  silver  or  gold  vestiture 
iin  the  head,  thorax  and  abdomen.  Ilie  hair  usually  t'orm- 
ing  transverse  bands  or  fasciae  on  lire  last.  Most  are  main- 
ly black,  but  the  gaster  and  legs  are  lometfanes  partly  or 
all  red.  Wings  are  often  clear  (h  yeUowidl,  but  occasional- 
ly they  arc  infuscate  or  black. 

Tlie  long  "tail"  of  the  ©cellar  >.car  quickly  separates 
Tachytes  from  other  genera  of  the  subtribe  Tachytina.  In 
most  Tachytes  the  tads  arc  subparallcl,  and  the  distance 
between  the  midocellus  and  the  end  of  the  tail  is  always 
less  than  the  length  uf  the  scar.  Usually  in  both  sexes  of 
Tadtytes  the  pygidial  plate  is  densely  covered  with  appres- 
sed silver,  gitld,  or  brassy  setae.  Within  the  subtribe,  the 
truncate  Itindfemoral  apex  and  associated  platelikc  area 
(flg.  73  J)  are  peculiar  to  Tadiytes.  The  genus  is  certauily 
one  of  the  most  advanced  in  the  Larrmi  as  evidenced  by 
tlie  lung  moulliparts  and  S-3  palpal  furmula  uf  some  Spe- 
cies, the  hindfemoral  truncation  just  mentioned,  the 
Strongly  deformed  ocelli,  the  long  male  coxal  process  in 
some  groups,  the  setose  pygidial  plate,  and  the  generally 
hairy  body.  .Mthougli  Tachytes  is  often  confused  with 
Tachysphex  (see  systematics  of  the  latter  for  differences), 
the  two  are  probably  not  closely  related.  An  association 
with  f.arropsis  and  Andstnmma  seems  to  be  more 
logical. 

Tu  rner  ( 1 9  ]  7)  and  Banlcs  ( 1 942)  proposed  a  number 

of  subgenera  for  some  of  tlie  groups  within  Tachytes. 
Pulawbki  (1962)  in  a  mablcrlul  work  on  the  Palearctic 
species  recognized  only  one  of  these,  Hohtachyies  Tur- 
ner, which  contains  a  single,  aberrant,  Old  World  species. 
He  demonstrated  that  the  characters  used  by  Banks  for 
Tachynam  Banks  are  variable,  and  he  also  suggested  that 
Calotachyies  Turner  was  of  questionable  value.  Our 
study  of  Tachytes  indicates  diat  Pulawski's  use  of  the 
species  group  for  infraecncric  divisions  of  Tachytes  is  the 
most  realistic  approach  in  this  large  genus,  especially  con- 
sidering that  the  species  in  some  parts  of  the  world  are  not 
satisfactorily  known  (Australia,  India).  We  are  ikm  recog- 
nizing liie  subgenus  y/o/ciWc7ivf{'s.  prclerririg  instead  to 
call  this  taxofl  thtdichrous  group.  Tachytes  dichrous 
does  not  have  an  exteraoventral  notch  on  the  mandible, 
the  propodeum  is  long  and  without  vestiture  above,  the 
outer  apicovenlral  plate  of  the  hindfemiir  is  margined  an- 
teriorly by  a  row  of  seue,  the  hindtibia  lias  a  serrate  lon- 
gitudinal carina,  the  male  forefemur  has  a  semicircular 
basal  notch  similar  to  that  found  in  Tachysphex.  ind  ihc 
head  of  the  aedeagus  has  teeth  on  tlie  ventral  matgm  of 
the  penis  valves. 

Similarly,  we  arc  using  the  name  marshalU  group  for 
Calotachyies.  This  assemblage  consists  of  lithiopian  spe- 
cies bi  whkAi  the  palpal  formula  is  5*3,  the  basal  hibial 


segment  and  galea  are  very  long,  the  mandibular  notch  is 

small,  and  tlie  ouici  apicoventral  plate  of  the  hindfemur 

is  weak  or  absent. 

The  Old  World  basUicus  group  lust  pmposed  by  Ar- 
nold (1923a)  and  later  redefined  by  Pulawski  ( 1962)  has 
the  same  chaiacleiisiics  as  the  manhalli  group,  except 
the  palpal  formula  is  64.  The  two  groups  are  obviously 
closely  allied,  indicating  that  if  QUotachytes  is  to  be  rec* 
ognized  it  should  also  include  the  basSicus  group.  Ar- 
nold's concept  of  the  basiliciis  group  was  based  on  pub- 
escence  rather  than  mouthparts,  and  some  of  the  spc* 
cies  he  assigned  to  it,  irhodesianus  for  example,  probably 
do  not  belong  in  Pulawski's  updated  interpretation  of 
the  assemblage.  Likewise,  Arnold's  (1 923a) prao/aMo; 
group,  in  which  the  galea  is  very  long,  appear*  to  be  al- 
lied or  synonymous  with  the  basUicus  group  sensu 
Pulawski. 

The  majority  of  the  Palearclic  species  fall  into  t\v() 
large  assemblages,  the  obsuletus  undambidens  groups. 
The  first  of  these  is  equhralent  to  Tachytes  in  the  strictest 
sense;  i.e.,  mandible  with  an  externovcniral  notch,  galea 
short,  palpi  6-4,  marginal  cell  apex  narrowly  rounded, 
hindfemuial  apex  usually  with  an  apicoventral  plate,  mid 
and  hindbasitarsus  usually  with  one  or  more  spines  on 
outer  margin,  and  male  foreleg  unmodified.  Pulawski 
also  recognized  ihrcc  small  groups  which  are  closely  al- 
lied with  the  obsoletus  group:  tlie  maculicomis,  etruscus, 
and  patrtztt  groups.  Because  of  synonymy  the  last  should 
be  called  the  cumberi  group. 

The  ambidens  group  contains  species  in  which  the 
male  foreco.xa  has  an  inner  posterior  finger  I  ike  process, 
and  the  forefemur  and  forctrochanter  have  basal  depres- 
sions or  excavations.  The  t'emale  clypeus  in  this  group 
usually  lias  special  ridges,  tubercles,  or  teeth.  The  man- 
dibular notch  is  variable,  sometimes  being  rather  weak. 
The  marginal  cell  is  truncate  apically,  and  the  mid  and 
hindbasitarsus  have  no  outer  spines.  Tlie  tails  of  the 
ocellar  scars  display  the  greatest  divergence  found  in 
the  genus,  their  long  axes  approaching  an  angle  of  7(f  In 
some  species  (fig.  fil  H).  TIte  plate  at  the  hindfemoral 
apex  is  usually  quite  broad  in  this  group,  being  oval  in- 
stead of  linear.  Pulawski^  small  aeneus  group  apparently 
is  related  to  the  ambidens  group,  and  his  isolated,  mono- 
typic, /n'^Wflfj/s  group  has  a  furecoxal  process  in  the 
male  and  a  glabrous  propodeal  dorsum. 

The  New  World  species  have  been  studied  by  several 
workers  of  which  Banks  (1942)  published  the  most 
comprehensive  paper.  Although  he  illuminated  many 
useful  characters  for  our  Tachytes,  he  nevertheless  pro- 
duced an  unsound  classification.  Banlcs  tried  to  group 
our  species  on,  among  other  things,  the  presence  or  ab- 
sence of  erect  hair  vcnirally  on  the  hiitdl'ciiuir,  but  as 
Pulawski  has  correctly  pointed  out,  there  are  inter- 
grades  between  the  two  conditions.  Nevertheless,  the 
use  of  hindfemoral  vestiture  in  grouping  species  is  useful 
when  other  characters  are  used  in  conjunction  with  it. 
Recent  extensive  investigations  of  New  World  Tachytes 
by  R.  M.  Bohart  (unpublidied)  make  it  possible  to  im- 
prove synonymy  and  to  assign  our  species  to  groups. 
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The  aiinilcmtts  group  is  eqiii\;ileni  in  Tin  h  vws  in  tlie 
strict  sense  and  ti)  (lie  Olii  Wmki  i  iniscii^  group.  Here 
the  male  antennae,  forecoxae.  and  torelriK.hanlcrs  are 
simple:  the  female  hindtibia  has  slender  spines,  the 
female  pygidial  plale  is  densely  seiosf.  and  the  hindfe- 
mur  bears  at  least  a  tew,  (iI  il-h  many,  long  hairs  beneath. 
A  subgroup  with  red  hindtibia  includes  aurulentus,  auri- 
comam,  cobimfnae,  crassus,  exomaius.  harpax.  praeda- 
tor,  iiiliJiis.  and  variaiis.  A  second  subgroup  with  dark 
hindtibia  includes  badius,  ermineus,  Jloridams,  hades, 
leprieui^  imd  sayi 

The  pepticus  group  agrees  with  the  preceding  sub- 
group except  that  male  riagelloineres  Vll-lX  are  broad- 
ened asymmei  i  K.illy  or  sometimes  IX-X  or  IX-Xl  are 
enlarged.  Also,  theie  is  practically  no  outstanding  hair 
beneath  the  hindfemur.  In  this  group  are  californicus, 
chelaius,  fulvivenim.  nevadensis,  pennsytvaniats,  pepti- 
cus, scutteni,  and  spaiulatus. 

The  ^stbictus  group  is  composed  of  meditim-sized 
to  large  wasps  with  practically  no  hair  beneath  the  hind- 
iemur  but  with  a  rather  slender  prolongation  on  dte  inner 
side  of  the  male  forecoxa  (fig.  73  M).  Associated  with 
iht'  pintiirifiiiiioii  Lire  a  posterob:is;il  depression  <)n  the  tro- 
ctianicj  aiiJ  ,i  hasoventrai  groove  on  the  I'orelemur.  The 
female  h;l^  dense  pygidial  setae  (fi(}.  74  B) and  bristles  on 
Ihe  hindtibia.  Included  are  amazonus,  argyrofacies,  aureO' 
vestitus,  chrysncen  us,  costalis.  distinctus,  fratemus,  fron- 
lalis,giiuti'niii!f>isis,  juaindus.  and  Iricinclus. 

The  chilcniis  group  of  small  to  medium-sized  wasps 
bridges  the  gap  between  the  preceding  and  following  ones. 
It  differs  from  the  dhtincms  group  mainly  in  having 
abundant  hair,  or  at  least  a  basal  patch,  on  the  underside 
of  the  hindfemur.  Also,  the  prolongations  of  the  male 
forecoxac  arc  shorter  and  more  triangular,  and  the  nroove 
on  the  forefemur  is  usually  weak  to  absent.  In  tiic  chil- 
entis  group  are  mdrentformis,  ehSemb,  concinnus,  im- 
perialis,  prettoms.  and  setoua 

The  abdomimlis  group  are  mostly  small  Tiidtytes, 

similar  lo  (he  above  but  with  at  most  a  few  ^^  .iiiered 
long  hairs  toward  the  base  of  the  hindfemur  beneath. 
Also,  the  females  have  dentiform  setae  on  the  hindtibia, 
and  male  tlagellomere  I  is  shorter  than  II  (except  in 
birkmanni).  Ineliuled  do;  abdomifuilis,  birkmanni,  cliryso- 
pyga,  excflhns,  intcnncdius,  mtomtipygus,  obductus. 
parvus,  ximuliins.  and  slaegerL 

The  nicrgtis  group,  which  Banks  considered  as  a  sep- 
arate uenus  Tachyoidcs,  is  quite  similar  to  abdominaUs 
group,  exhibiting  the  short  forecoxal  prolongation  and 
short  flagellomere  I  in  the  male.  However,  both  sexes  have 
the  setae  (^f  the  pygidial  plate  sparse  (sometimes  nearly 
absent  in  females,  fig.  74  O),  and  the  hindtibial  setae  are 
bristlelike  in  females  rather  than  dentiform.  Additional 
features  iie  the  loiij  female  scape, sicklelike  female  man- 
dibles, uuiisiial  teeth  oi  other  modifications  on  the  fe- 
male clypeus,  and  a  rather  simple  apex  to  the  hindfemur 
rather  than  a  platelike  truncation.  Although  mergus  and 
its  rdathres  form  a  very  distincthre  group,  we  prefer  not  to 
recognize  the  subgenus  Tachycidcs.  Sparse  pygidial  seta- 
tion  is  found  in  a  number  of  Australian  Tachyies.  which 


arc  otherwise  typical  members  of  (he  gentis  ( fig.  74  C). 
Tlic  female  clypeal  traits  of  the  mergus  group  liave  their 
counterpart  in  the  Old  yforld ambidens  group.  The  simple 
hindtcmoral  apex  appears  not  to  be  found  elsewhere  in 
Tadiyu's.  but  the  condition  is  approached  in  the  marshaBi 
and  basilicus  groups.  Included  in  the  nurfa'^  group  are 
mermis.  nitidiuscuhis,  ornatipes,  and  rhododaciylus. 

Species  discrimination  in  Tadiytes  is  difficult  in  some 
sections  of  the  genus,  particularly  with  respect  to  associat- 
ing females  with  males.  In  a  few  cases  several  species  have 
been  recognized  from  one  geographic  area  on  the  basis 
of  distinctive  male  differences,  but  the  females  cannot  be 
reliably  associated  with  their  respective  males. 

Aqiecies  character  of  special  value  is  the  number  of  sil- 
very or  golden  tergal  hair  bands.  This  usually  involves  the  first 
four  terga  but  sometimes  only  two  or  three  and  occasionally 
the  first  five.  The  number  may  be  the  same  in  the  two 
sexes  or  different.  The  ntunber  of  bands  seems  to  be  quite 
constant  in  most  species,  but  in  a  few  it  seems  to  be  un- 
dergoing evolutionary  change.  A  good  example  hctuyso- 
pyga.  In  this  species  males  always  have  the  basal  four  ter- 
p  with  bands.  More  northern  females  (ssp.  obscurus) 
have  three  bands.  Caribbean  females  (ssp.  argeiitipes)  have 
a  trance  of  silver  on  teraum  IV,  Brazilian  females  (f/iry* 
sopygtt  s.s.)  have  loui  ivinJs.  and  die  Argentinean  race 
(ssp.  sta^eri)  has  three  bands. 

An  interesting  character  of  specific  value  is  found  in 
iiticrmedius,  where  the  mcsopleural  and  metaplcural 
tlangesare  broadly  lamellate,  and  the  melapleural  tlange 
overlies  a  slender  vertical  process  on  the  basal  margin  of 
the  propodeum.  It  may  be  significant  that  this  otherwise 
ordinary  meinbcr  ol  the  abJominalis  group  has  unusual 
prey  (pygmy  mole  crickets). 

The  Palearctic  Region  is  the  only  -jicj  fm  whi.  h  a 
thorough,  modern  treatment  of  Tachyies  is  available 
(PUlawski,  1962).  and  his  paper  should  be  consulted  for 
an  insight  into  the  structures  used  in  species  definition. 
Keys  to  species  for  other  areas  are:  North  America  i 
north  of  Mexico,  Banks  (  and  Boliart  (  r)(,2b);  tthi- 

opian  Region,  Turner  (Ib^l  7J  and  Arnold  (1923b);  Mada- 
gascar, Arnold  (1945):  India,  Bingham  (1897):  Taiwan. 
Tsuneki.  (1967a)  and  Japan.  Tsuneki  ( I<i64c):  the  Pliilip- 
pines,  F.  X.  Williams  (l^ZSa);  Australia,  Turner  (  I^Uk). 
Some  of  the  foregoing  are  obviously  out-of-date. 

Biology:  The  best  references  on  Tachytes  are  those  of 
F.  X.  Williams  (1914a,  1 928a).  J.  B.  Parker  (1921),  Krom- 
bein  and  Kurczewski  ( l''(.3K  Kuic^ewski  ( l<)66a).  Kurc 
zewski  and  Ginsburg  (1 97 1  J,  iivans  and  Kurczewski 
(1966),  C.  S.  Lin  (1967),  PuUwiki  (1962),  and  Tsuneki 
(1969a).  Pulawskis  paper  summarizes  most  of  the  Old 
World  observations. 

Nests  arc  dug  in  a  variety  of  situations.  Some  species 
start  their  tunnels  in  preexisting  holes  such  as  rodent  bur- 
rows. M.  Lin  (1966)  reported  that  distinctus  used  Cicada 
ViSAtt {^phecim  npixiosus)  emergence  holes  .is  starting 
places  for  nests.  This  agrees  with  observations  by  Rau 
(1923)  that  disthctus  used  a  variety  of  preexisting  holes 
in  which  to  start  a  nest.  Burrows  lange  in  length  from 
7  cm  (intermedius)  to  nearly  1  m  (praedaiur),  and  7.5 
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to  70  cm  below  the  soil  suriacc.  Nests  arc  sumctimes  ex- 
cavated at  night  in  pnedtttor(C.  S.  Lin,  1967),  dhtinetus 

(F.  Williams.  I9I43).  :xx\A  nipponicus  {ls\\ncV\,  U'd^ii). 
Mosi  species  lorin  a  inuund  of  excavated  soil  (luuiulus) 
at  or  around  the  nest  entrance.  The  nests  are  usually 
multicellulai.  ilie  cells  either  being  placed  at  the  ends  of 
branches  lliat  ladialc  troni  the  nidiii  burrow  or  along  ihc 
burrow.  The  main  entrance  is  left  open  during  provision- 
ing except  in  mergtis. 

Orthoptera  of  the  families  Acrididac,  Tettigoniidae, 
Tetrigidae,  and  Tridactylidae  are  provisioned  by  most 
groups  of  Tachytes.  Gussakovskij  {\^52)  declared  that 
7!  bldens  {ambidens  group)  uses  Icpidopterous  larvae  of 
the  family  Geonietridae.  This  aberrant  behavior  has  been 
confirmed  by  Pulawski  (in  letter  to  Menke)  who  ob- 
served "several  females  of  T.  ambidem  carrying  small 
caterpillars  in  Tedshen"  (Turkmen  S.S.R.),  Prey  specifi- 
city is  fairly  constant  at  the  family  level,  and  it  coincides 
fairiy  well  with  the  species  groups  used  by  us.  For  ex* 

ample,  ffura/f/fff/j',  crasstis,  cxurnants.  harpax.  pracdator, 
and  validm,  all  members  of  the  aurulenius  group,  use 
Icatydids  exdushwly.  The  Old  World  species  xAiensA  and 
n^^tonieta,  which  also  use  tettigoniids.  appear  in  belong 
to  theetmscus  group  which  is  equivalent  to  our  aurulcii- 
tus  group.  Prey  records  for  species  of  the  peptit  us,  Jis- 
tinctus,  and  obsoletus  groups  consist  of  Acrididae.  Tach- 
ytes abdomimln  and  chrysopyga  (ahdomimdis  group)  al- 
so use  acridids.  but  abduminalis  has  been  seen  using 
Tetrigidae  as  well.  Tachyies  obducius,  another  a/? J(;mi- 
ndb  group  species,  is  recorded  using  tetrigids.  Finally, 
two  species,  mergits  (mcrgits  group;'  and  iniernwdhis 
{abdominalis  group)  use  pygmy  mole  crickets  (Tndaci)  • 
Unae),  exclusively. 

Prey  are  usually  flown  to  the  nest.  Tlie  wasp  holds 
onto  the  orthopierau's  anlciinae  with  her  mandibles 
and  usually  supports  the  prey  with  the  legs  during  fliglit. 
Prey  are  held  dorsum  or  venter  up  during  transport.  One 
to  1 3  prey  are  placed  in  the  cell,  and  the  egg  is  laid 
aflcr  provisioning  of  the  cell  is  coinplL  'oJ.  Paralysis  ap- 
pears to  be  complete  or  nearly  so  in  all  of  the  species 
reported  upon,  with  the  exception  of  mergus  and  inter- 
mediiis  which  use  tridaclylids.  F.  Williams  ( IV>2Ha), 
Kuic/ewski  (lyoda),  and  Kiombein  and  Kurczewski 
(1963)  noted  that  the  prey  of  these  species  were  quite 
mobile  and  rnulii  st>1l  iiimp 

Both  mergits  and  iiiurinedius  b.unl  their  prey  in  the 
manner  of  Lam.  i.e.,  they  walk  over  the  soil  surface 
tapping  the  substrate  with  their  antennae  in  their 
search  for  the  burrows  of  the  tridactylid  prey.  When  a 
pygmy  mole  cricket  is  located,  the  wasp  digs  down  to 
its  burrow,  if  on  target  the  wasp  grasps  the  cricket's 
head  with  her  mandibles  (very  long  and  slender  in  the 

case  of  melius)  and  removes  it  from  its  burrow.  Some- 
tmies  ihe  digging  of  the  wasp  causes  the  cricket  to  llee 
itsbuitow  by  leaping  from  its  entrance      stivers  have 
reported  liiat  the  wasp  is  very  quick  and  usually  suc- 
ceeds in  catching  the  cricket  in  mldah  in  this  circumstance. 

Sarcophagid  Hies  have  been  found  as  parasites  in  Tiuh- 
ytes  nests  by  several  observers. 


Clicclilisl  t)f  Jatliy  K-f 

abdomhuilh  (Say),  1 823  (Lam);  U.S.:  Texas  to  Arizona, 

Utah;  Mexico 
abercornensis  Arnold,  1959;  Zambia 
ttimbaMBs  TUmer,  19 16;  Uganda 

aeneus  E.  Saunders,  1910;  Algeria 
aestuam  Turner.  1916;  Australia 
agadiriensis  Nadig,  19.1.1;  Morocco 
alacris  Arnold,  I960;  Rhodesia 
albonotatus  Walker,  1871;?  Egypt 
a^ertf  rtilawski.  1962;  Lgypt 
anmoms  F.  Smith,  1856;  N.  and  S.  America 
cfypeatus  Taschenberg,  1870;  new  synonymy  by 
Bohart 

scalaris  Taschenberg.  1870;  new  synonymy  by  Bohart 
mfofaxiatus  Cresson,  1872;  new  synonymy  by 
Bohart 

fen'eits  F.  Smith.  1 873;  new  synonymy  by  Bohart 

dives  Holmberg,  1884,  itec  Lepeletier,  1845;  new  syn- 
onymy by  Bohart 

nifumaculatus  Cameron,  1889  {Tachysphex)',  new 
synonymy  by  Bohart 

hohnbcrgtt  D^a  Torre,  1 897,  ghren  as  a  n.  name  for 
dives 

fiebrigi  Brithes,  1909;  new  synonymy  by  Bohart 
nii^rii  audus  Brithes,  190').  new  synonymy  hy  Bohart 
mimeiicus  Schrottky,  1909;  new  synonymy  by  Bohart 
anlsitsl  Strand,  1910;  new  synonymy  by  Bohart 

nifoanmdatm  Strand,  1910;  new  ^nonymy  by  Bohart 

ambideiis  Kohl,  1884;sw.  USSR 

ambidens  Kohl.  1898 

caurasiais  Rados/kowski.  1886  {9  only) 
andrcnifvrmi^  C  ameron,  1889;  Mexico 

antkrenifomis  Dalla  Torre,  1 897 
aniillanwi  Cameron.  1906;  Cuba 
atUiUarum  Cmacron,  1906;  Cuba 
(^fomtis  F.  Smith.  1856;  Brazil,  ArgenthW 
approximaius  Tmncx,  1908;  Australia 
arc/wrap/if/MJ  Pulawski,  1962;  Fgypt 
argcntei)ve$titus  Camcton,  1910;  S.  Atiica 
argenteus  Gussakovskij,  1932;  e.  Mediterranean  region, 
sw.  USSR,  Iran 

radi'sikowikii  Beauinont,  19.16 

orgyreus  (F.  Smith).  1856  (Larrada);  n.  Atrica  to  sw. 
USSR.itIfldia 
melanopygus  A.  Costa,  1893  (Rend.  Accad.  Sci.  Fis. 

Mat.  Naples,  also  Atti  Accad.  Sci.  Fis.  Mat.  Naples) 
pvgmaeits  Kohl.  1888  (d  only) 
debUis  Pinz,  mi  (Tachysphex} 
b^idzhistanlcus  G\makovik\j,  1932  (6  only) 

up.  thalassimts  Pdhiwski.  1962;  Cyprus 

argyrofacies  Strand,  1910;  Paraguay,  Argentina 
dfXVmpte  Saussure,  1 887;  Madagascar 

amgencs  Pulawski,  1962;  sw.  USSR 
tfisawitviiw  Cameron,  1904;  n.  India 
associatus  Turner,  1917;  Mo/ambique 
aslatiformis  Tsunski,  1963;  Thailand 
astutus  Nurse,  1909;  India,  Burma,  Thailand,  Taiwan 
rt»o«tfTaundci,  1966 
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aureocincius  Cameron,  1905;  Borneo 
muidtaleeus  Kohl,  1891 ;  w.  and  centr.  Africa 
aurkomans  Bradley,  1919;  US.:  Geoigia,  new  status  by 
Bohart 

distinena  of  authors,  nec  F.  Smith,  1S56 
aurifex  F.  Smith,  1858;  Borneo 
ouWpesr  Berland,  1942;  Zaire 
aurovesliim  F.  Smith,  1873:  Brazil 
auntlenius  (Fabiicius),  1804  {Larra);  e.  U.S.  and  Canada 

mantf/to/am  Patton.  1881 

prupimium  Knliv.  fi.  1909 

duplicalus  Kohwcr,  1920 
biulius  Banics,  1942;  U.S.:  Texas  to  Arizona 
fti/A'cr/ William?.,  1928;  Philippines 
baxilicus  (Guerin  Meneville).  \844  (Lyrops),  Senegal  to 
Algeria  and  Hgypt 

supcrhicn-i  Mdricc,  1*U  I 

guichardi  Arnold,  1951 
hebuhhistankus  Gussakovskij,  1 932;  Iran  (9  only) 
hidcns  Clussakovskij,  1952:  sw.  CSSR.  Iran 
bitneiallwus  Turner.  1917;  S.  Atnca 
birkmamU Rohwci,  1909: 1  .S.;  Texas 

obsammus  Rohwer,  1909  (o  only) 

eioima  Banks,  1942;  new  synonymy  by  Bohart 
biskrenib  E,  Saunders,  1910;  Algeria 
temeoRifs  Cameron.  1902;  Borneo,  Philippines 

banoensis  Rohwct.  1919 
/jrflr/;is(  Turner.  1917:  S.  Africa 
bredoi  Arnold,  1947;  Zambia 
brw^fennis  Cameron,  1900;  e.  India 

maculiianis  Cameron,  1900 
ftfVir/sWaUcer,  1871;  Somalia 
bnmneomarginatus  Arnold,  1947;  Zambia 
bnin)U'ii<:  Pu!;iwski,  1962:  Sudan 
hulawm'Dc'iisis  BischolT,  1913;  Hhodesia 
adifomicus  R.  Bohart.  1962;  U.S.:  California  to 
Washington 

cameronianus  Morice,  1897:  F.g>'pt 

carinatus  Berland,  1945;  Miiii 

cataractae  Arnold.  1923;  Rhodesia 

<wfefnr/mu5  Turner,  1917;  c.  India 

cephalotes  Walker,  1871 ;  Eg>'pt 

cemiophorus  Pulawski,  1962;  Iran 

ehektus  R.  Bohart,  1962:  II.S.:  Arizona 

t7»7e'm7S  (Spindhi).  1851  (Ar;rra); Chile,  Arcentin;i:  Iccto- 

type  V,  "Chili,  [).  Gay",  Mus.  Turin,  pre&eiil  designation 

by  Bohart 

gayi  Spinola.  1 85 1  (Lorni);  iectotype  d,  "Chili.  D. 
Gay",  Mus.  Turin,  present  designation  by  Bohart 

spinolae  Reed,  I  S94 

dichrous  lierb&t,  1921,  ncc  F.  Smitii,  1856 
chivenm  Pulawskl,  1962;  sw.  USSR 
chrysoc-ercus  Rohwer,  191 1;  U.S.:  Arizona,  Texas; 

Mexico 

apache  Banks,  1942,  new  synonymy  by  R.  Bohart 

r/rn'Tr'/nv'/ji/ (Spinola ),  1841  (I.ymps):%.  Mexico  to  s. 
Brasii,  Icctotypc  9,  "Cayenne,  D.  Le  Prieur",  Mus, 


Turin,  present  designation  by  Bohart 
columbianus  Saussure,  1867;  new  synonymy  by 

Bohart 

argent ipes  Cameron,  1889;  nec  F.  Smith,  1 856:  new 

synonymy  by  Bohart 
argenticrus  Dalla  Torre,  1897;  n.  name  for  argentipes 

Cameron 

ssp.  sfaes<  >i  l).irir"".osi.  1H45:  Argentina 
ssp.argeniipcii  F.  Smith,  1856;  Caribbean  islands,  new 
status  by  Bohart 
insnlans  rross<in,  1865;  new  synonymy  by  Bohart 
ssp.  obscurus  Cresson,  1872;  U.S.,  n.  Mexico:  new 

Status  by  Bohart 
texanus  Cresson,  1872;  new  synonymy  by  Bohart 
hirsutifrons  Banks,  1942;  new  ^nonymy  by  Bohart 
cliudeaui  Berland.  1942:  Mali 

ssp.  niger  Berland,  1942;  Niger 
cinmteen  Arnold,  1935;  S.  Africa 
arfiOTiAweW.Fox.  1892:  e  I  S 
eomtof  Turner,  1917;  n.  Africa,  Arabian  penin.  Pakistan 
trkbKtut  Nnz,  1907,  nec  Fabridus,  1804 
patrizii  C\l\■^}^.^,  1932 
atlanikus  beiland,  1942 
OOmpaclm  Arnold,  1951 :  Senegal 
concmtm  F.  Smith,  18S6;  Brazil 
confums  Arnold,  1923;  Rhodesia 
coiurattus  Wallcer,  1871;?  Dahlak  Archipelago. 
Etliiopia 

copiosus  Arnold,  I94S;  Madagascar 

0)n;/;?«T  Crussakovskij.  I''52:sw,  I'SSR 

curnigera  Gussakovskij,  1952  (orig.  orthography) 
tridiopus  Pulawskl,  1 962 

cosW/Zs  Taschen berg,  1870:  Brazil 

crassm  Patton,  188 1 ;  e.  U.S. 

danae  Arnold.  1 923;  Malawi 

deeonaitt  Walker,  1871;  Egypt;?  Arabian  penin. 

deconel  Berland,  1942;  Mali 

dicfwnis  \\  Smith.  1856;  s.  and  n.  ccntr.  Africa 
ferox  F.  Smith,  1873  (Lairada) 
ssp.  hospts  Bingham,  1898;  Iraq,  India,  Sri  Lanka 

dihuiforuis  Turner.  1916;  Fthiopia.  Kenya 

diodonius  I'ulawski,  1962,  tgypt 

discrepans  Arnold.  195 1 ;  Senegal 

dispersus  Turner,  1916:  Australia 

dispulabUis  Turner.  19]  7:  Malawi,  Rhodesia 

^/il/onrf  Turner,  1917:  S.  Africa 

distinctiis  F.  Smith,  1 856;  N.  &  S.  America 
fiih  ipes  F.  Smith.  1856  {Larrada) 
ehiigatus  Cresson,  1872,  new  synonymy  hy  Rt)hart 
yuctttaneitsis  Cameron,  1889,  new  synonymy  by 
Bohart 

amtractusW.  Fox,  1 892,  nec  Walker,  1871,  new 

^nonymy  by  Boliatt 
seminole  Banks,  1942 
aiistrinns  Banks,  1942 
ssp.  bimini  Krombein,  1953;  Bahamas 
divenkorrm  Turner,  1918;  Ghana.  Ethiopia,  Mali, 
Pakistan 
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griseoius  Arnold,  1951 
rx^ir^  Arnold.  1951 

ermineus  Banks,  l')42;ssv.  U  S  ;  Mexico 
erynnis  Turner,  1917;  Zaire  to  S.  Africa 
eavsctts  (Rossi),  1 790  (AnAwu);  s.  Europe;  sw.  Asia 

imu'))<atm  Brulle,  IS.'^.l 
europueu%  Kohl,  1884;  nw.  Af  rica,  Europe,  Asia 

tricolor  Fabricius  of  Panzer,  1801  and  J  806 
ssp.  oriemis  Puimvski  '  'x>2:  China 

wroMi  Pulawiki,  iMacl 
excellens  Came ron ,  1912;  Guyana 
exchma  Turner,  1917;  Ghana 
exormtusV.  Fox,  1893;  sw.  U.S.;  Mexico 
fakiger  Arnold,  195 1 ;  Mauritania 
fmelicus  Pulawski,  1962;$w.  USSR 
faralis  Turner,  1916;  Australia 
fi-mvs  F.  Smith.  1873;  Bra/il 
fervidus  F.  Smith,  1856;  India 
fidttis  Pulawski,  1962:  Arabian  penin. 

na^edbHts  K.it^c.  100?:  w.  India 
Jhvocinereus  Arnold,  1945;  Madagascar 
ftortdanus  Rohwer,  1920;  U.S.:  Horida  to  Arizona 
fi>,xi  Bunks,  1042;  new  synonymy  by  Bohart 
cumandte  Banks,  1942;  new  synonymy  by  Bohart 
fonnoslssintus  Turner.  1908;  Australia 
//armiMS  Taschenberg,  1870;Centr.  and  S.  America 
femtgineipes  C-dmewn,  I889;nec  Lepelelier,  1845 
(in  Lam);  new  synonymy  by  Bohart 
(I'iiou  ionii  Strand.  1910;  new  synonymy  hy  Bohart 
am  f  I  nuts  Cameron,  1912;  new  synonymy  by  Bohart 
freygessneri  Kohl,  1881;  Mediterranean  region  to  sw. 

USSR  and  Iran 
fimtalh  F.  Smith,  1873;  BrazB 
ftutich  T&uneki.  1964:  Japan,  Korea, Taiwan  (?  =maget- 

kuikus,  fide  Tsuncki  '67) 
fitcana  Arnold,  1951 ;  Egypt,  Mauritania 

imp/j  Pulawski,  1962 
\futpipes  Schroltky,  1903;  Brazil,  nec  F.  Smith,  1856 
fidwhentris  Cresson,  1865;       N.  DakoU  to  N.  Mexico 
and  Texas:  .Me.vico 
caelebs  Patton.  1879 
COdebs  Dalla  Torre,  1897 

ssp.  fossi  R.  Bohart,  1962;  U.S.:  s.  California;  Mexico: 
Bafa  California 

fuh'opilDsus  Cameron,  1904;  n.  India.  China 

mdrenijbrmis  Cameron,  1902,  nec  Cameron,  1889 
/tiftnewes/fms  Cameron,  1904 

gondiirabai  iCM^Wd).  194.1  (r<7r/iyi|iiAc9r): Ethiopia,  new 
combination  by  Pulawski 
jondara^Mj  Guiglia,  \95Xi{Taehysidiae) 

gracilit'rirnis  Arnold,  Mozambique 
gnatemakmii  Cameron,  1889;e.  U.S.  to  Guatemala 

coxalh  Pattun,  1892:  new  synonymy  by  Bohart 
habilis  Turner,  1917;  Malawi,  Mali 
hades  Schrottky,  1903;  Brazil 

minos  Schrottky,  1903;  new  ^nonymy  by  Bohart 
hamUluni  Turner,  1917;  Zaire,  Kenya 
harpax  Pktton,  1881 ;  e.  U.S. 


dubilam  Kotiwer.  1909 
AeivcAumnmTsunoki,  1967;  Taiwan 
larsutm  F  Smith.  1856;  S.  Africa 
iUabefaciM  I'ulawski,  1962;  Iraq 
impaialis  Saussure.  1 867;  Chile,  Argentina 

saussurei  Rccd,  1894 
indicus  Dalla  Torre,  1897:  India 

omatipes  Cameron,  1889  (Mem.  Proc.  Manch.  Lit. 
Philo.  Soc),  nec  Cameron,  1889  (Biologia  Centrali- 
Amer.). 

indifferent  Arnold,  1945;  Madagascar 
mt^dgens  Cheesnwn,  1937;  New  Hebrides 
mexorabUis  Turner.  1917;  Uganda  to  S.  Afiica 
toOrMOr Turner.  19I7;  Malawi 
iRf<gerGussakovskij.  1932;  Iran,  sw.  USSR 
intermedha  (Viereck),  1906  (Tachysphex);  e.  U.S.  to 
Texas 

minuius  Kohwer,  1909.  new  synonymy  by  Bohait 
maestus  Mickd,  1916,  new  ^mmyiny  by  Bohart 

austerm  Mickel,  1916,  new  svnonyroyby  Bohart 
amiculus  Banks,  1942,  new  synonymy  by  Bohart 

intentitiaUs  Cameron,  1900;  Sri  Lanka 

brevereijs  Chcesman,  l'>37:  Now  Hebrides 

kritabiiis  Turner,  1917;  Malawi,  Rhodesia 

lucundus  F.  Smith,  1856;  Brazil 

kristaueni  Turner,  1917;  Ethiopia,  S.  Africa 

llMlh  Turner,  1917;  Malawi 

Iwftes/s  Turner,  1917;  Malawi 

bmborni  Arnold,  1934;  Dahomey 

bonentttbOb  Arnold,  195 1 ;  Ghana 

lanuginusus  Pulawski,  1962;  sw.  USSR,  Afghanistan 

latifrons  Tsuneki,  1964;  Japan 

IcpiJus  Arnold,  1929;  Rliodesia 

/epr/eur//"  (Spinola),  1841  (/,m>p.v);  French  Guiana 
apifurmis  F,  Smith,  1856;  new  synonymy  by  Bohart 

teiWrt«huj  Pulawski,  1962;  Syria 

Imgnmi  Arnold,  1933;S.  Africi 

longirostris  Arnold,  1947;  Zambia 

luguhrh  Walker,  1 871 ;  Egypt 

macultcornis  k..  Saunders,  1910;  n.  Africa 

mmerens  Turner,  1917;  Malawi 

moercns  Arnold,  1923 
magellanicus  Williams,  1928;  Philippuies 
maindrtmi  Berland,  1942;  Somalia 
manjikuli  Tsuneki,  1963;  Thailand 
maroccanus  ihilawski,  1962;  Morocco 

aegypiiacus  Pulawski,  1962,  new  synonymy  by  W. 
Pulawski 

timOiam  Tomer,  1912;  Rhodesia,  Malairi 

matromlis  DaJilbom,  1845;  Iberian  Benin.,  n.  Africa; e. 

Mediterranean  region;  sw.  USSR 
obeaus  KaM,  1884 
megacnis  Turner,  1917;  Ghana 
melanchoticui  Arnold,  1923;  Rhodesia 
memnon  Turner,  1916;  Malawi 
merouiteiujt  Cameron,  191 1;  New  Guinea 
mergus  W.  Fox,  1892;  U.S.:  Arizona  to  New  Jersey  and 

Florida;  Mexico 
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minor  Kuhwer,  1909 

obscuranus  Rohwer,  1909;  9  only 

ariellus  Banks,  1942  {TM^ktea),  new  ^nonymy  by 
R.  Bohart 
mkmtipygus  Strand,  1910;  Paraguay 
mkltts  Arnold,  1929;  Rliodcsia 
mbm  Kohl,  1894;  Mozambique,  Burundi 

puldtrlveslitus  Cdinemn,  1908 
ttUtb  tumti,  1916;  Australia 

modestus  P.  Smith,  1856;  India,  Burma,  Ctiina,  Japan, 
Taiwan 

Idilwara  Nurse,  1903 
maadipmms  Cameron,  1904 

aq>.  n^lectus  Turner,  1  '>  1 7;  Malawi,  Mall 
monetarius  F.  Smith,  l^i56;  n.  India 
mongolicus  Tsuneki,  1972;  Mongolia 

muHII/iUcs  Walker,  1871 ;  Africa 

msicornis  Gussakovskij,  1 952;  sw.  USSR;  ne.  Cliina 

rA/nocems  Gussakovskij,  19S2 
/w/a/£'/).v/.v  Saussurc,  1X54;  S.  AtVica 
nevadenm  R.  Bohari,  1962;  U.S.:  Nevada,  Wa&liington 

to  Calilornia 
nigresccm  Berland,  1042:  Zaire 
ttignHiitiiulaitts  Bistlmlf,  1913:  Rhodesia 
glabriusculus  Arnold,  1923 
ssp.  iichtenburgemis  Arnold,  1923;  S.  Africa 
nigropilosellux  (Cameron),  1910  (Ltru);  Rhodesia,  Ma- 
lawi, S.  AflK:a 
gi^s  Bischoft,  1913 
nitoticus  Turner,  191 S;  n.  Africa;  sw.  USSR 

(  unostts  (iiissaki)vskij,  1952 
mppomcm  Isuiicki,  1964;  Japan,  Korea 
nitidiusaiba  (F.  Smith),  I8S6  (Iwraday,  Brazil, 
Surinam 

nitiduius  (Fabricius),  1793  (Ovbro);  India,  Burma 

nonuirches  Puldwski.  1962;  Egypt 

notabUis  Turner,  191 7;  Malawi,  Rhodesia,  Uganda 

mtdtventris  Turner,  191 7;  Uganda,  Zaire 

ohJiu  lmW.  Fox,  1892;  e.  U.S. 

ubservabilis  Kohl,  1894;  Zanzibar,  Malawi,  Kenya, 

Rhodesia,  Uganda,  Angola,  Zaire 
otorfeAu  (Rossi),  1792  (4pl();  s.  and  centr.  Europe,  sw. 

USSR 

ssp.  Irivohratus  (Turlon),  1802  (Sphex);  nw.  AlVica 
tricolor  Fabricius,  1793  (^phex);  nec  Schrank,  1 781 
tingftamu  Pate,  1937 

ssp.  (Kcidcntalis  Pulawski,  1962;  s.  France,  Spain 
oppositus  Turner,  I9I7;Za]nbi« 
fopulentusfivTse,  1909;  India,  nec  Upeletler,  1845 

omalipes  Cameron,  1889;  Guatemala,  Panama 
oviventm  Saussure,  1891,  Madagascar 
pffAit/iVenm's  Arnold,  1947;  Zambia 
pan'us  W.  Fox,  1892:  U.S.:  transcontinental 

arizonk  ui,  Banks,  1942:  new  synonymy  by  Bohart 
pattoni  Banks,  1942;  new  synonymy  by  Bohart 
pennsylvaninis  Banks,  1921;  U.S.:  transcontinental 
pepticus  (Say),  1837  {Lyrops);e.  U.S.  to  Texas 
serkxLtiu  Cresson,  1872;  new  synoiqrmy  by  Bohart 


cressoni  Baaki,  1942;  new  synonymy  by  Bohart 
inferiOris  Banks,  1942;  new  synonymy  1^  Bohart 

pernniariis  Turner,  1917;  Uganda 
piclicunm  Arnold,  I94S; Madagascar 
fOagknts  Walker,  1871 ;  ?  Egypt 
plutocnitictis  T>iriicr,  1910;  Australia 
popoii  Piilawski,  1^62:  sw.  USSR 
pnudaiorW.  Fox,  1892:  c.  U.S. 
pmestabilis  Turner,  1917;  Uganda 
prer/ojuj  Cameron,  191 2;  Guyana 
priesiieri  Piilawski,  1962;  Sudan 
procerus  A.  Costa,  1882;  Sardinia,  n.  Africa 
procerus  A.  Costa,  1883 
/>ico;n/ru5  Pulawski,  1962 
puichrkonus  Turner,  1917;  Malawi,  Rhodesia,  Mozam- 
bique 

A'o/a«jsH  Turner,  1917 
punctuosus  Arnold,  1923;  S.  Africa 
pygnumt  Kohl,  1888  (9  only)  Africa,  India,  Sii  Lanka 

toafo  Cameron,  1889 

Ctttvus  Turner,  1929 

«m//H/c/Ms  Arnold,  1951 
rarus  Arnold,  1 960;  Rhodesia 
relucetn  Turner.  1916;  Australia 
repandus  (Fabricius).  1787  (Crabro);  s.  India 
rhodesianus  Bischofl,  1913;  Mali,  Rhodesia,  Bouwana 
rhododactyha  Taschenberg,  1870;  Argentina 
Icalhnus  Kohl,  1892;  tentative  new  ^nonymy  by 
Bohart 

rostratm  Berland,  1942;  Chad 

rubellus  Turner,  1908;  Australia 
nifipalpis  Cameron,  1904;  n,  India 
irujlpes  Berland,  1942  (6  only);  Niger,  nec  Aichinger, 
1870 

mfisattis  Ttimer,  1918;  Malawi 
nif(>margiiuitu\  Airioki,  1945;  Madagascar 
sacrkola  Pulawski,  1962;  Israel 
tagam  Guiglia,  1943;  Ethiopia 

sagani  Guiglia,  1950 
saharkus  Pulawski,  1 962;  Algeria,  Mali 

rujlpes  Borland,  1942  (9  only),  nec  Aichinger,  1870 
salvus  ICohl,  1906;  Socotra 
smmderm  Kngham,  1897;  w.  India;  Burma,  Borneo, 
Taiwan 

$htt>a  Nurse,  1903 

var^r&mu  Cameron,  1905 

formosanus  Tsuneki,  1966 
ssp.  suluemii  Williams,  1928;  Philippines 
Banks,  1942  w  i  s. 

brev^Uis  Banks,  1942;  new  synonymy  by  Bohart 

hesperus  Banks,  1942;  new  synonymy  by  Bohart 
scu.'kiii  R.  \ioh.L[  \,  1962;  sw.  U.S. 
sedulus  F.  Smith,  1860;  b.  Indies:  Kajoa  (.Haimahera) 
sawgalen^s  Berland,  1942:  Senegal 

sepamhilh  Turner,  1917;  S.  Africa 
setigera  Kohl.  189H;  Brazil 
ser«SMJ  Taschenberg,  1870;  Brazil 
sh^VOfdi  Arnold,  1940;  Rhodesia 
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xi^incuxGilisaicovslcij,  10]];se.  Ussuri 
sSveriocki  Turner,  1917;  Zambia 
silvicola  Williams,  1928;  Philippines (7  ^JineiMnr) 
siivicoloides  Willianu,  1928iPhilipptoes 
simHUmus  Schul  Aess,  1926;  nw.  Africa 
siniulaus  F.  Smith,  1873;  Brazil 
simulatrix  Turner,  1917;Nigieria 
sinensis  F.  Smith.  1 856;  India,  ThailaDd,  Cliina,  Korea, 
Japan 
japonkus  Kohl,  1888 
ra/Airevf  Cameron,  1889 
ssp.  fundcUtis  Rohwer.  1911;  Taiwan 
ssp.  yaeyamams  Tsuneki,  1972;  Ryukyus 
jfrnioruf  Pulavraki,  1962;  Israel 
^oesudti  Cameron,  1 908;  Kenya 
Ssp,fomiosus  Arnold,  1923:  Rhodesia 
asp.  karrooemis  Arnold,  1923;  S.  Africa 
spaluhnn  W.  Fox,  1892;  w.  U.S. 

basindfus  Rohwei,  1909,  new  syonymy  by  Bohart 
Uta/iensis  Banks,  1942 
sulcatus  Turner,  1916;  Australia 
swigensis  Wlliams,  1 928;  Philippines  (?  =  modestus  ) 
rabroteneCaniei  i  iti.  1 900;  w.  India,  Sri  Lanka 

proxbnus  Nurse,  1903 
tachyrrhostus  Saussure,  1 854;  Australia 
tom/;v  (Spinohi),  IX.vS;  [l.ynipi):  Eg>'pt.  Iran.sw.  USSR 
tarsaius  F.  Smith,  1856,  p.  281  (Larrada) 
tufcoimnktt  Radoszkowski,  1893 
flianal&XDalla  Torre).  1897  (Tachysphex);  India,  new 
name  for  lanaius  F.  Smith  (Ait.  59c),  nee  Spinola, 
1838  (?  =  veslitus) 
tarsafus  F.  Smith,  1856,  p.  297,  ncc  Tachysphex  tat' 
saim  (Say),  1823  (Larra).  now  in  Tachysphex 
ttasUicus  Pulawski,  1962;  Algeria 
testaceinerva  Cameron,  1908;  Kenya 
tommtosus  Kohl,  1891 ;  Ghana,  Mdawi,  Uganda,  S« 
Africa 

toyensis  Tsuneki.  197 1 :  Taiwan 
/lansMoteRSU  Cameron,  1905:  .S.  Africa 
trichopygin  Pulawski.  ]''62  Siiuii 
iricinclus  (Fabricuis).  I  h04;  (Aim),  VV.  Indies 

tricinclus  Dahlbom,  1843 

c«A«is«  Cresson,  1865 
trigonalis  Saussure,  1867;  Java 
tuhenulaiiis  Ciiner  Man",  I ''44;  Peru 
turneri  Arnold,  1923;  Rhodesia 
ugandatsts  Turner,  1917;  Uganda 
vagta  Radus/kuwiki,  1877;  sw.  USSR,  Chfaia 
viiidus  Cres&on,  1 872;  e.  U.S.  to  Texas 

brwiventris  W.  Fox,  1892  (bmOvmtris  Crenon,  1872, 
was  a  manuscript  name  only) 

cakaraius  W.  Fox,  1 892,  new  synonymy  by  bohart 

catcaratifomm  Rohwer,  1909,  new  synonymy  by 
Bohart 

betfmgei  Banks.  1942,  new  synonymy  by  Bohart 
coloraJensis  Banks.  I'M 2.  new  synonymy  by  Bohart 
quadrij'asciaius  Dreisbach,  1948,  new  synonymy  by 


litlifl 

varims  (Fabiidus),  1804  {Urts)',  Surinam 
veto  P.  Smith,  1856;  Gambia,  Rhodesia,  Zaire  (?  = 
monMrtus) 
nenwf  Turner,  1917 

vmatilh  Turner.  19 17;  Malawi,  Uganda 
vutitus  (F.  Smith).  1873  (Larrmia);  n.  India 
tarsatta  F.  Smith,  1856,  p.  297,  nee  Tbeftyjptor 

tanatus  (Say),  1823 
tanalis  Dalla  Torre,  1897  (  Tachysphex),  ncc  Spinola, 
1838 

vicimts  Catrieron,  1889;  India,  Burma 
vischnu  Cameron,  1889  (errata,  p.  viii);  India 

virchu  Cameron,  1889  (orig.  orthography) 

vischu  Dalla  Torre,  1897,  emendation 

Vishnu  Bin^iam,  1897,  emendation 

vischnu  Schulz,  1906,  emendation 
volubilis  Turner,  19 17;  Mozambique,  Tanzania: 

Tanganyika 
xenofents  Rohwer.  U)l  1:  w.  India 
yerburyi  Bingham,  1897;  Sri  Lanka 

Genus  Tachysphex  Kohl 

Generic  deacripiiun:  Inner  orbits  converging  above,  often 
narrowly  separated  at  vertex;  hindocellar  scars  usually 
oval  or  oblong  (fig.  61  J'L),  their  long  axes  fortriing  an 
angle  of  80°  to  130°,  scan  sometimes  with  a  "tail" 
shaped  like  an  accent  mark  (fig.  61  M),  but  length  of  scar 
shorter  than  or  at  most  equal  to  distance  between  mido- 
ceilus  and  lower  end  of  scar;  frons  weakly  to  strongly 
convex,  and  just  above  antennal  sockets  with  a  pair  of 
prominences  which  are  i!s\ial!\'  polished,  a  pair  of  diverg- 
ing linear  swellings  or  transverse  polislied  bands  sometimes 
anodated  wifli  tfiese  (fig.  69  E);  frontal  line  present  or 
absent;  scape  moderatdy  long,  dender  to  stout,  tlagcllo 
meres  usually  longer  than  broad:  clypeus  usually  strongly 
convex,  sometimes  partially  divided  by  a  pair  of  vertical 
suturelike  lines  into  3  sections,  free  margin  with  a  promi- 
nent median  lobe  which  may  be  arcuate,  truncate,  or 
angular  and  vatiably  toothed;  labrum  somelhnes  with  a 
median  notch  and  usually  hidden,  or  sometimes  triangu- 
lar, convex,  and  prominently  exposed  (fig.  79  C):  inner 
margin  of  mandible  with  one  or  two  subbasal  teeth  ex- 
cept in  female  oiramses  and  some  males,  extemoventral 
margin  with  a  deep  notch;  malar  space  8l>sent  except  in 
some  species  of  brevipcnnis  group;  mouthparts  short  to 
moderately  lung;  dorsum  of  collar  usually  thin,  usually 
much  lower  than  and  closely  appressed  to  scutum;  pro- 
podeum  short  to  moderately  long,  epistcrnal  sulcus  usu- 
ally cxicnduig  vcntrad  nearly  to  anteroventral  margin  of 
pleuron  but  absent  in  brcvipcnnis  group,  scrobal  sulcus 
usually  absent;  subalar  fossa  not  margined  below  by 
carinae  (except  partially  in  punctifmns);  tcrga  impunc- 
talc  to  Iniely,  sparsely  puncla'c  i  .iL  ii^cly  pund.itc  in  ex- 
ceptional forms  -  brevipennis  group,  metuiozanus), 
teisum  1  with  lateral  carina;  fenule  with  a  flat,  triangu- 
lar pygldial  plate  margined  by  carinae  laterally  (fig.  74 
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hllj.  73.  Leg  details  in  the  subtribe  Tachytina;  A-1.  left  female  foretafsus,  dorsal,  as  =  apicoveniral  tibial  seta;  J.  hind- 
femur,  lateral  and  end-on  views;  K-L,  fonfamUT,  latttal;  M,  focecoxa  to  feanir,  vmtnl;  N,  foretaiaomeres  IV-V 
of  female,  ventr:ii ;  o.  toothed  )iindc1»w  of  female;?,  hind  tar  someres  fV-V,  inner;  Q,  hindtarsomeres  IV-V,  outer; 

R,  propleurun  to  trochanter,  right,  ventral. 
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E-H)  (ourinae  weak  in  exceptional  forms)  apex  often 

narrtnv]y  to  hnKidly  iriint  ;jte.  rarely  emarginatc  (fig.  74 
HJ,  surtace  sliming  or  Jull,  impunctaie  to  densely  punc- 
tate, usually  aaetoae  or  with  a  few  scattered  inconspicu- 
ouf  setae  (sparsely  tu  moderately  setose  io  some  excep- 
tional species,  fig.  74  G),  pygidial  plate  absent  in  menth- 
zainis.imk  letgum  VII  i>M.i;illy  'l;iiicned  bm  r.irely  with 
lateral  pygidial  carinae  {bruUii),  metallic  setae  absent; 
male  sterna  sometimes  with  mar^nal  hair  fringes,  male 
sterna  IIMV  ionietitiies  with  nhliquc  grooves  (graduli); 
male  lorecoxa  and  uochaiuei  unmodified;  male  fore- 
femur  with  a  shallow  depression  ur  semicircular  notch 
on  ventral  side  near  base  (fig.  73  K  )  (near  middle  in  a 
few  species)  except  simple  in  genkitlatm  group  and  a 
few  other  species;  midcoxae  sometimes  narrowly  sep- 
arated; outer  side  of  forctibia  sometimes  with  a  few  spines 
mid  and  hindtibiae  sparsely  to  moderately  set  with  short 
or  long  spines  which  arc  arranged  in  rows,  hindtibia  not 
ridged;  female  with  a  well  developed  foretarsal  rake  which 
is  usually  composed  of  long,  fine,  doseset,  flexible  sphies, 
tarsomere  II  usually  with  numerous  rake  spines  but 
sometimes  as  few  as  two  (fig.  73  D-E);  male  with  or  with- 
out a  foretarsal  rake;  last  tarsomere  in  some  females 
short,  stout,  and  lisymmetrical,  with  unequal  or  deformed 
prehensile  claws  (fig.  73  N); marginal  cell  apex  narrowly 
truncate;  apex  of  male  sternum  VIll  bispinose  (fig.  76  H), 
sometimes  weakl\'  tiispinose:  volsella  long,  slender,  often 
bearing  a  mcdiodursal  lobe,  head  of  aedeagus  nearly  al- 
ways with  teeth  on  ventral  margin  (tig.  77  D). 

Geogn^Mc  nmgt:  Tad^^hex.  the  largest  genus  in  the 
Larrinl  with  351  listed  species,  is  well  represented  on  all 
continents.  The  Nean  tic  Region  lias  Ul  imd  Neotropi- 
cal Region  29.  The  Old  World  species  are  divided  thusly; 
138  ht  the  Falearetic  R^km,  78  hi  the  Bthiopian  R«gion, 
17  in  the  Oriental  Region,  and  19  in  Australia.  Madagascar 
lias  14  endemic  species.  New  Zealand  1,  and  several 
small  oceanic  islands  have  single  representatives.  Two 
species  have  been  introduced  to  Hawaii,  one  from  North 
America,  and  one  from  the  Orient. 

Systematica:  Tachysphex  are  4  to  18  mm  long  but 
mostly  6  to  10  mm.  They  are  usually  black  with  the  ab- 
domen and  legs  often  partly  or  all  red.  Vestitare  varies 
from  sparse  to  dense,  obscuring  sculpture.  The  gastral 
terga  often  bear  apical  fasciae,  but  they  are  seldom  as 
conspicuous  as  in  Tidty  tes. 

The  principal  diagnostic  characteristics  of  Tachysphex 
are:  ocellar  scars  oval,  oblong,  or  sometimes  accent- 
mark-shaped  (with  a  siraiglu  "'tail")  in  which  case  the 
length  of  the  scar  is  less  than  or  at  most  equal  to  the  dis- 
tance between  the  midcKellus  and  the  tower  end  of  the 
tail,  and  the  long  axes  of  the  scars  form  an  angle  ranging 
between  80°  and  130";  Irons  with  a  pair  of  small, 
usually  glabrous,  polished  tubercles  just  above  antenna! 

sockets;  externoventral  margin  of  mandible  with  a  notch; 
only  gastral  tergum  1  with  lateral  carina;  pygidial  plate 
glabrous  or  with  a  few  nonmetallic  setae:  female  foretar- 
sal rake  with  closcsei.  It  i-.i!.  'lexible  spines  of  which  there 
are  neariy  always  three  or  more  on  tarsomere  II;  male 
forecoxa  and  trochanter  sunfrie,  but  forefemur  nearly 


always  notched  or  with  a  basoventral  depression;  apex 

of  male  sternum  Vlll  bispinose  or  weakly  trispinose. 

Tachysphex  is  best  contrasted  with  Tachyiea,  inasmuch 
as  they  are  often  associated  in  collections,  and  together 
they  constitute  the  major  p.irt  of  tlie  suhiribe  Tacliytina. 
Tachyies  differs  from  Tachysphtx  m  tuvirig  elongate 
golf-club  shaped  ocellar  scars,  the  long  tails  of  which  are 
nearly  parallel.  The  distance  between  the  end  of  the  tail 
and  the  midocellus  is  less  than  the  length  of  the  scar.  Both 
sexes  of  Tachytes  have  a  pygidial  plate  and  the  surface  is 
nearly  always  densely  covered  with  metallic  setae.  Male 
Tackytes  often  have  the  forecoxa  and  trochanter  modi- 
fied, but  the  forefemur  usually  Is  simple  or  at  most 
"dented"  basally.  The  Tachysphex  type  of  forefemoral 
notch  is  found  only  in  Tackytes  dickmus.  The  female 
foretarsal  rake  in  Tarlivu-s  ounsists  of  widely  separated, 
stiff  spines.  Tachysphex  never  has  the  apically  truncated 
hindfemur  and  associated  platelike  area  found  in  most 
TtKhytes. 

Tachysphex  is  one  of  the  dominant  sphecid  genera 

and  also  ivne  of  the  most  higlily  evolved  members  of  the 
Larrini  as  shown  by  the  development  in  some  groups  of 
long  mouthparts,  a  projecting  labrum,  a  specialized  aqrm- 
metrical  last  female  tarsomere,  and  the  loss  of  the  epi- 
sternal  sulcus  in  one  group,  Tlie  genus  totins  an  evolu- 
tionary branch  within  iheTachytina  around  which  a 
nimiber  of  genera  {Parapiagetia,  Holniacliysphex.  Pruso- 
pigastra,  and  Kohliella)  can  be  grouped.  The  taxon  Holo- 
tachy^ex,  which  Beaumont  (1940)  proposed  as  a  sub- 
genus of  Tachy^ihex,  is  sufficiently  distinct  to  be  recog- 
nized as  a  genus  in  our  oi^nion. 

Tlie  followini:  dibCii>Ninri  uiitliiies  ioine  of  the  more 
distinctive  groups  within  Tachysphex  and  also  attempts 
to  show  the  broad  spectrum  of  morphological  diversity 
in  this  laxoniMnically  difficult  genus.  Beaumont  (1936a, 
b,  1947a,  b)  established  a  group  classification  for  the 
Palearctic  fauna.  It  has  recently  been  updated  by  Pul- 
awski  (1971),  who  consolidated  some  nf  Beaumont's 
groups  and  changed  the  names  in  some  cases.  Pulawskr's 
names  are  used  in  our  outline. 

Tin-  labrum  in  \htpanzeri  and  genkulalus  (  =  hixiiri- 
osus  gioup  <)f  Beaumont)  groups  is  prominently  exposed 
(fig.  7'*  Cl.  and  llie  galea  and  i^Iossli  ;ue  hniivr  llian  tn 
other  Tachysphex.  The  male  lorelemur  is  simple  in  the 
genkuhtus  group,  an  atypical  condition  in  the  genus, 
and  one  which  is  known  elsewhere  only  in  JimiJiatus 
Saussure  wdscriceus  %sp.  Jhvofimbriarus  according  to 
Pulawski  (in  correspondence  with  Menke  )  who  has  seen 
the  types.  We  have  also  seen  one  unidentified  Australian 
male  with  a  simple  forefemur. 

Hie  last  tarsomere  is  asymmetrical  (fig.  7.^  N)  in  fe- 
males of  the  obscuripetinis  (  =  tativalvis  group  of  Beau- 
nKNit)  and  bn^  (■  Mooftir  group  of  Pulawski)  groups' ' 
and  in  a  number  of  other  Tadty^hex  from  various  parts 

"Pulawiki  (1971)  inciu.K-ii  the  .  '''v,  „'.'j/:i7,'i!/s  .n  Ins  /)/- 

rofcw  (recte  brullii)  luoup  Ivecause  ot  srnulat  ijisui  modit'iea- 
tions,  among  other  things.  However,  brullii  uses  tettigoniids 
for  prey  unlilie  tlie  blattid  prey  of  obscuripetinis  and  iu  rela- 
Uves.  For  tliis  leason  we  have  kepi  the  gmap  separate. 
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of  (he  wmkl  wliDse  .itTinitics  arc  unknown  {incompini- 
us,  iiepressiventris,  Januiensis,  Itaiiclijbrmis,  harpax,  hip- 
polytut,  imulms,  nlgenbma,  aeaurus,  stevensoni.  suavis. 
subconacciis.  fheseus,  andvenator,  Un  exumplol  Instead 
ot  cxpandmg gradually  distad,  the  laisomeic  in  iIksc 
forms  is  usiMUy  diort,  stout,  and  one  claw  is  ei<lier  short- 
er than  its  mate  or  distorted  and  thickened.  The  ventral 
surface  of  the  larsomere  usually  has  special  matlike  vesti- 
tare.  With  the  exception  of  the  bnMi  group  in  which 
Tettigoniidae  are  the  only  known  prey,  these  species, 
where  prey  records  are  known,  provision  with  cockroaches 
{iibscuripciinis,  siimis.  hlanivonis,  inamspkuiis.  taiitiien- 
sis.  nigerrimus),  and  it  seems  logical  to  assume  that  this 
tanai  modification  is  related  to  prey  preference.  Some 
of  the  Australian  species  witli  liiis  type  of  larsomere 
have  strongly  dor&ovcuirally  llatleiied  bodies  (depressi- 
ventrh  for  example),  and  it  is  tempting  to  speculate 
tluit  titis  hitiei  condition  has  evolved  in  response  to  their 
presumed  habit  ot' searching  for  cockroaches  in  tight 
crevices  such  as  beneath  tree  bark.  Some  of  the  roach-col- 
lecting species  have  only  two  or  three  rake  spines  on  fore- 
tarsomere  11.  which  is  atypical  for  the  majority  t)f  Tachy- 
spht'x.  altiiouLjh  some  species  with  normal  last  tai-.omeres 
such  as  beaumonti  and  brevipecien  display  the  same  con- 
dition. Likewise  some  roach  collectors  have  only  a  few, 
rather  short,  well  spaced  rake  spines  on  tarsomere  I.  Sim- 
ilar rakes  occur  in  a  few  species  in  other  sections  of  the 
genus. 

Tlie  episternal  sulcus  is  absent  or  very  short  in  species 
of  the  brevipennis  group  that  includes,  in  addition  to 
those  species  listed  by  Pulawski  (1971),  lugubris,  mc^ 
cophoides,  and  mimtus.  Arnold  (1923b)  proposed 
the  generic  name  Atdosphac  for  miscophoides.  an 
African  representative  of  the  group,  but  Beaumont 
(1940,  1947a)  and  Pulawski  (1971)  consider  this  taxon 
invalid  because  the  assemblage  is  closely  related  to  spe- 
cies havinj!  a  nnrmaily  developed  sulcus  (various  forms 
111  the  pompilijoriim  group).  I  lie  inaigiiial  aiul  third  sub- 
marginal  cells  tend  to  be  shorter  than  normal  in  the  brcv- 
ipennis  group,  and  some  species  have  a  short  malar  space 
and  tergal  punctation.  Perhaps  Atelosf^ex  could  be 
used  as  a  su1il;.mius.  but  until  the  supraspecific  classifica- 
tion of  Tachysphex  is  well  established  it  seems  best  to 
keep  the  name  in  synonymy. 

The  Irons  ot"  several  Old  World  species  («/x.  nsiris. 
Jeserikula,  llg.  01  M)  has  a  strong  central  bulge  reminis- 
cent of  Ptosopigasira.  but  i(  is  covered  with  appressed 
pubescence  unlike  the  polished,  glabrous  bulge  common 
to  most  species  in  the  latter  genus.  The  two  frontal  tu- 
bercles are  quite  prominent  in  some  species  such  as  bi- 
pustuloms  and  pusulosus.  In  muuttulus  a  pair  of  broad, 
polished  bands  are  associated  with  these  prominences. 
The  ocellai  scars  attain  their  greatest  elonivition  Inde- 
so'ticola  (fig.  61  M)  and  various  species  ui  ttie  patt- 
zeri,  genkulatus,  erythropus  (  *  fluctuatm  group  of 
Beaumont),  and  jnr  groups.  Generally,  the  more  elongate 
the  scars,  the  more  acute  is  the  angle  formed  by  their 
long  axes  (see  lig.  b\  L,M).  The  pronotal  collar  is  nearly 
as  high  as  the  scutum  in  aaU. 


Tacky sphcx  brcijcri  has  a  ratlier  broadly  emarginate 
pygidial  apex  (tig.  74  11),  and  this  prompted  Arnold 
(1922)  to  describe  the  species  bi  a  new  genus,  Sdibto- 
spbex.  We  have  seen  (he  type,  and  it  iS  Simply  a  rather 
large  Tachysplux  with  a  j>eculiar  pygidial  plate.  We  have 
seen  other  AlVicaii  Tachysphex  with  emarginate  pygidial 
plates  althougl)  the  notch  is  narrower  (asinus.  harkeri, 
saevus).  The  pygidial  plate  Is  sparsely  to  moderately  se- 
tose (fig.  74  G)  in  a  very  few  Tachysphex  {hrullii,  incon- 
spioius,  and  viiieiisis,  for  example).  The  lateiai  pygidial 
earinae  are  weak  in  some  species  (deterticola.  erythropus, 
and  miscophiiules,  t"or  example),  and  the  last  tergum  has 
no  trace  of  a  pygidial  plate  in  mendozanus.  This  last  spe- 
cies, of  which  we  have  seen  only  a  female,  is  rather  aber- 
rant. It  could  be  placed  in  llnlotachysphcx.  except  that 
it  has  a  well  developed  toretarsal  rake  and  does  not  have 
a  lateral  carina  on  tergum  11.  According  to  Pulawski 
(correspondence  with  Menke)  sterna  III  IV  of  the  male 
have  oblique  grooves  similar  to  those  tuuiid  in  some 
male  Tatiivsptitx.  such  as  lenniiialus  and  ashmeadi.  Some 
idea  of  the  p\  eidial  variation  in  Tachysphex  can  be  gained 
by  looking  at  tig.  74  E-H.  Male  TachysfOtex  rarely  have 
lateral  pygidial  earinae.  but  hnilUi  is  an  exception.  The 
male  gastral  sterna  oieuxinus  and  some  species  in  ihepan- 
zeri  and  erythropus  groups  bear  apical  rows  of  fimbriae 
or  patches  of  setae 

For  discussions  and  illustiaiions  nl  sj)ecle^  cnaracters 
the  papers  of  Beaumont  ( l')3(>b.  |947a).  R.  liohart 
(1962a).  and  especially  Pulawski  (1971)  should  be  con- 
sulted. A  useful  character  that  appears  to  have  been  little 
used  lo  lai  in  species  kliscrimination  is  the  degree  of  de- 
velopment of  the  metapleural  flange-  For  example,  it 
is  broad  in  pHcosus.  fitsus,  and  termimtus  and  narrow  in 
nigrior  and  willianisi.  Willi  the  exception  of  tiie  western 
Palearctic  species,  which  have  recently  been  monographed 
by  Pulawski  (197 1 ).  Tachysphex  in  most  areas  of  the 
world  need  revisi(>n.  i:\isting  keys  tospeciesof  other  areas 
are  outdated  lor  the  most  part.  North  America.  W.  Fox 
(  IHM.^h)  and  F.  Williams  (1914a);  Hthiopiaii  Region.  Ar- 
nold ( 19241  and  Madagascar.  Arnold  ( 194.S);  France,  Beau- 
mont (1936b).  Egypt,  Beaumont  (1947a);  India,  Bing- 
ham (1897);  Australia,  Turner  (1916b).  Kurczewski 
(1 97 1 )  keyed  the  species  of  Florida,  and  Pulawski 
(1974)  keyed  the  Neotropical  forms, 

/?/('/< a' r.  Important  papers  on  New  World  Tachysphex 
are  those  of  F.  Williams  (19 14a),  Rau  and  Rau  (1918), 
Janvier  (1928).  Callan  (1942),  Strandtmann  (19S3),  New- 
ton ( I')56).  Krombein  (1Q63C,  1^64b,)  Kurc/ewski 
(1966b,  c,  1967b).  and  Kurczewski  and  Harris  ( 146K). 
The  most  extensive  observations  on  Old  World  Tachy- 
sphex have  been  published  by  Grandi  (1926a.  1928a,  b. 
1930,  1934,  1954.  and  1961).  Adlerz  (1904).  Cheesman 
(1928).  Cros  ( 1 936 ),  Deleurance  ( 1 945a ),  Williams  ( 1 945 ). 
01berg(1959),  BoneUi  (1966,  1969),  and  Tsuneki  ( 1969a) 
have  also  written  interesting  accounts.  Pulawski  (1971) 
has  MJtrni.iii/cil  -nui  h  of  the  biology  of  OKI  Woikt  species 
in  Ins  moiiograpl)  and  has  also  discussed  the  relationsliip 
bcivraen  biology  and  morphology  of  the  adults. 
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laciiytes  guatemalensis 


Tadytes  nitidiusculus 


Tachytes  dtspersus 


Ancistromma  dutincla 


Tachysi>h«i  cockerel  lae 


Tachysphex  ashmeadi 


Tachysphex  iridip«nnis 


Tachysp^ien  biei(«i 


FIG.  74,  Pygidium  of  feinales  in  the  subtribe  Tachytina,  H  =  holotype. 


Die  nest  is  dug  in  a  variety  orsiiuations:  open  sandy 
areas,  vegetated  areas,  bluffs,  etc.  Tachysphex  costale 
suhsp.  Jerlani  uses  abandoned  burrows  of  Pliilanthtis  or 
ant  tunnels  for  its  nest.  Tachysphex  species  excavate  the 
burrow  before  searching  for  prey,  and  the  burrow  may 
or  may  not  be  temporarily  closed  during  prey  search.  The 
cells  are  3  to  6  cm  beneath  the  soil  surface,  Prey  consists 
of  various  families  of  Orthoptera,  and  according  to  Beau- 
mont ( 1954c),  Grandi  (1961 ),  and  Pulawski,  (1971 )  prey 
preferences  of  different  sfiecies  groups  tend  lo  be  fairly 
specific  at  the  family  level:  Acrididae  and  sometimes  Tet- 
ligoniidae  (panzeri  and  pompilifonnis  groups).  Manlidac 
(erylhrupiis,  albucinciiis.  fulliaiii,  schmieJeknevhli  groups), 
Gryllidae  (/j//««i/s  group).  Blallidac  (ubscuripennis 
group),  and  Tettigoniidae  {brullii  group).  On  the  other 
hand,  Tachysphex  terminatiis  is  )<n<)wn  li>  pr<»visiiin  with 
Acrididae.  Tettigoniidae.  and  Tetrigidae,  the  first  two 
sometimes  together  in  a  cell,  liemiptcrous  and  homop- 
terous  prey  have  been  recorded  by  two  authors,  but  both 
records  arc  questionable.  Ferlon  (1905)  observed  7ac7n'- 
sphex  ntfiventralis  (a  subspecies  o( incertus)  with  a  ful- 
goTid.  Hysteropientm  gn  hoUes  Fabricius.  but  the  cor- 
rectness of  this  report  is  doubtful.  Janvier  ( 1 928)  re- 
ported that  T.  pisonoiJes  stored  its  nest  with  bugs  of  the 


genera  Phymata  and  Nahis,  but  this  prey  record  plus  his 
description  of  the  nest  sounds  more  like  Astata. 

Prey  are  llown  or  carried  over  the  ground  to  the  nesi 
venter  up.  Tlie  wasp  grasps  the  antenna  of  the  host  with 
her  mandibles,  and  her  legs  assist  in  holding  the  prey  in 
(light.  Nests  are  usually  multicellular  and  one  to  eight 
or  more  prey  arc  placed  in  a  cell.  The  egg  is  laid  al  ter  the 
last  provision  is  stored,  and  It  is  often  placed  on  the  larg- 
est orthopteran.  The  egg  is  fastened  either  to  the  venter 
of  tlic  "neck"  of  the  host  or  somewhere  on  the  thoracic 
vcnlcr. 

Chrysidids,  mutillids,  bomhyliids,  and  millogrammine 
sarcophagfds  have  been  recorded  as  parasites  of  Tachy- 
sphex by  various  authors.  See  Pulawski  (1971)  for  more 
specific  data. 

Kurczewski  (l'>66c)  publisihcd  an  intcrcsitng  paper  on 
male  Tachysphex  behavior.  Males  of  T.  simih's  and  lermi- 
naius,  which  have  a  foreiarsal  rake,  dig  short  resting 
burrows  that  they  occupy  at  night  and  during  periods  of 
cloudy  or  very  hot  weather.  Tachyspliex  apicalis  males 
do  not  have  a  tarsal  rake  and  apparently  cannot  dig.  Tliey 
seek  shelter  in  preexisting  holes. 

The  varied  ethology  of  the  genus  suggests  that  Tachy- 
sphex would  be  a  very  rewarding  group  for  a  bchaviorist 


272  SPllECID  WASPS 


to  study.  Fm  instance,  it  wi>ii!(l  he  interesting  to  learn 
the  lunction  ot  tiie  asymnieirical  la:>t  (arsumere  in  the 
roach-cdiecttng  Tadly^^we. 

Checklist  of  Taehysphex 

oeuteimrgfimtiaSitvaA,  1910;  Paraguay,  Brazil,  Aigeatiiu 

an/  ///  5  ( Pa  1 1  on ) .  1  s  80  {I .an)',  e.  U^. 

hnusi  Rohwer,  l'>  I  I 
adelaidac  Turner.  1910;  Australia 
aiijunctm  Kolil.  1885:  Hurope,  n.  Africa 
advcnus  Pulawski.  1974;  Brazil 
aemulus  Kohl,  1906;  Aden,  Ahd  a!  Kuri  Uand 
miualis  W.  Fox,  1893;  w.  U.S. 

rufitanis  Cameron,  1 889  {Lam),  nec  Spinola,  185 1 

/nlinsoiii  ki  th  we  I  .  1911 

opwanus  Rohwer,  1911 

washingtoni  Roliwer,  1917 
aethiopicus  Arnold,  1923;  Rhodesia,  new  status  by 

W.  Pulawdd 
oefMops  (CressonX  1865  (Larfiadt);  w.  MS. 

agilis  CF.  <;ini!h),  I  856  (Tar/ivrc.s);  <;.  Africa 

agiim  Pulawski.  197 1 ;  Tunisia,  Israel,  Turkey 

(Uayoi  Pulawski.  1974;  Cuba.  Viigin  Is.,  Jamaica,  Puerto 

Rico,  U.S.:  Florida 
albocinctus  (Lucas),  1848  {Tacky  tes)\  Iberian  Penin., 
Africa,  e.  Meditenanean  region,  Pakistan,  w.  India 

rufkna  Dufour.  18S3  {Twhytes) 

syriacusKoM,  1888 

hflii)pi,litf  \  VliMke,  1897,  (d only) 

nmitliraplor  Ferton,  1912 

dusmeti  Giner  Man',  1934 

ssp.  peculator  N'urse,  1909;  Iran,  SW,  USSR,  w.  India 
aO&vr/'/5  Gussakovskij.  1933 
alpestris  Rohwer,  1908;  U  S.:  Colorado 
ambiguus  Arnold,  1923;  Rhodesia 

ssp.  congoemis  Arnold,  1924;  Zaire 
ambositrae  Leclercq,  1967;  Madagascar 
an^iiusVl.  Fox,  1893;sw.  U.S. 
^//e/ret  Rohwer.  1911 
nciiincxicuiuis  Koliwet,  I9ll 
aiiceps  Arnold,  1945;  Madagascar 
angularts  Mlclcel.  1916;  U.S.:  Nebraska  (?  >  xttionn^ 
Cameron) 

angustatm  Pulawski,  1967:  Greece,  lurkey,  sw,  USSR, 
Iran 

anteamam  W.  Fox,  1893;  U.S.:  Texas 
antillamm  Pulawski,  1974;  Cuba,  Puerto  Rico 

amibh  Pulawski,  1964;  Egypt 
apakaenm  Huncki,  1971;  China 
apicalisyt.  Pox,  1893;  U.S.:  Florida; Cuba 

fiimipcniii';  W  Fon.  1S<).i 
apoclfiiiis  Pulawski,  1974:  Hia/.il.  Argentuia 
armuttnus  Pulawski,  1974;  Chile 
arenarm  Arnold,  1947;  Rhodesia 
ffr^^'^r/us  Gussakovskij.  1952:  Egypt.  Israel.  Syria.  Tur- 

key.sw.  USSR 
argeniweps  Arnold,  19S9;  Tanzania:  Tanganyika 


an;ci!!ifrons  Arnold,  |924;S.  Africa 
ashmeadii  W.  Fox,  1893;  w.  U.S. 

posterns  W.  Fox,  1893.  new  ^nonymy  by  R.  Bohart 

spinosus  W.  Fox,  1 893 
spissatus  W.  Fox,  1893 

ivf^  Provancher,  1895  (Lam),  nec  F.  Smith,  1858, 
nec  Aichinger,  1 870 
axiiius  Arnold,  1923;  Rliodesia 
a^mtiisW.  Fox,  1K93:  U.S.:  California 
aierrimiis  Arnold,  1924;  Rhodesia 
allanteus  Beaumont,  1955;  Morocco 
'hirraitis  ( Lepeletier).  1845  (Ta^ytes);  s.  Europe  (may  be 
iLiris) 

aunopihsus  Tsuneki,  1972:  Mongolia 

aurkeps  Cameron.  1889;  w.  India,  Sri  Lanka 
auropilosus  Turner,  191 7; e.  Africa 
iaustraUs  (Saussure),  1867  (Tacf^tes);  Australia,  nec  Saus- 
sure,  1854 
barken  .Arnold.  1923;  S.  Africa 
heauimmii  Pulawski.  1971;  sw.  USSR:  Kazakh  S.S.R., 

Turkmen  S.S.R. 
beidzmtao  Isuneki.  1971 ;  China 
bel/ragei  (Crcsson).  1 872  iLarrada);  centr.  and  e.  U.S. 
minimus  W.  Fox,  1892  {Tachyies),  new  synonymy 
by  R.  Bohart 

hengalensix  Canuron.  '  SSsO;  Sri  Lanka,  hidia.  Ruima, 

Thailand.  Plulippines,  Marianas,  Carolines,  Hawaii 
bnvitanisKM,  1901 

SSp.yaeyamaiitis  Tsuneki.  197] ;  Ryukyus 
b^fmtulostts  Arnold,  1949;  Rhodesia 

bituberculatus  Arnold,  1923,  nec  Cameron,  1905 
bitubcreulatim  Caimron.  1905;c.  India 
bhttivorus  Gussakovskij.  1952;  sw.  USSR 
/w/wrr/ Kronibeiti,  1963;  e.  U  S, 
bruchycerus  Arnold,  1940;  S.  Africa 
brasttbmm  Pulawski.  1974;  Brazil 
braunsi  Arnold.  1923:  S.  Africa 

ssp.  buer  Arnold,  1929;  S.  Alrica 
</eM/&  Arnold,  1924;  nec  Perez,  1907 

ssp  n(/fV"'t  f  1/9  Arnold.  1929;  S.  AtVica 
*brei/eri  (Arnold).  1922  (Seliislospliexi;  S.  Atrica,  new 

combination  by  Mcnko 
breviceps  Pulawski.  1974;  Argentina 
brev^ecten  Beaumont,  1955;  n.  Africa 
brevipamisUsKKX.  1909;!berian  Penin 
irevQWi  Pulawski,  1971  ;sw.  USSR;  Uzbek  S.S.R. 
MndcertK  T\imer,  1917;  S.  Africa 
brulliiiF.  Smith),  1 856  (Tachrtcs);  s.  Europe,  sw,  USSR 
bkulor  Brulle,  1856  (Tachyles),  nec  Tachytea  biculor 

(Fabricius),  \^A(Lam\  now  in  Lma 
bndlii  F.  Smith.  lS5h  (Tachvfe'i).  original  orthography 

Mcw  name  for  bu  nlor  Ikullc.  tArl.  59c) 
^w/la/us Giranl,  \HbMTachytes) 
ntftpes  .Aichinger.  1870  (Ztfdrvfes) 
moimnus  R.idos^kowski,  1 886  (Tflc/iyrej),  nec  Cres- 

son,  1865 
nwnHeola  Oalla  Torre,  1897 


Copyrighted  material 
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ssp.  gttlHeus  Beaumont.  1947;  Israel.  Turkey 
hniiiL'iceps  Aninki.  1923;  Rhodesia.  Maclaga«car 
buyssoni  Moriu,  1897;  Chad,  tgypi,  Iraq 
a^xnsis  (Saussure),  1 867  (Taehytes};  S.  Africa 
carii  Beaumont,  1947;  MorocLH.  Gi'5r;i!!:!r 
changi  Tsuneki,  1967;  Taiwan,  Ryukyus.  Sri  Laiika 
dieops  Beaumont,  1940;  Mauritania,  Libya,  Egypt,  Israel 
rlwpfiren  Beaumont,  1940;  tgypt,  Israel 
ciarci'ius  Viereck.  1906;  U.S.:  Kansas 
clvpcalus  Ainold,  1947;  Zambia 
cockerellae  Rohwer,  1917;  U.  S.:  California  to  Colombia 
conceplus  Pulawski.  1974;  Argentina,  Chile 
condusus  Nurse,  1903.  w.  India 
OM^mier  Pulawski,  1971;sw.  USSR:  Turkmen  S.S.R. 
eomw^wma  Arnold,  1924;  Rhodesia,  S.  Africa 
consocius  Kohl,  1892;  Mediterranean  region,  sw.  USSR, 

Africa 
cabrerai  Mertet,  1909 

miimnihis  Arnold.  1923,  new  synonymy  by  Pulawsld 
1^.  mookonis  Tsuneki,  1972;  Mongolia 
comexia  Pulawski.  1971 ;  sw.  USSR:  Turkmen  S.S.R., 

K:i7akh  S.S.R. 
cuquilktti  Rohwer,  191 1 ;  w.  U.S. 

dentatus  WiHums.  l'M4 
coriaceus  (A.  Costa),  1867  iTadiytes);  Europe 

reiseri  Koh\,  1901 
cos/ffe  (De  Stefani ).  1 S8 1  ( Tachytet)^  * ;  Meditemiiean 
region,  sw.  USSR,  Iran 
zorurfny/ Gussakovskij,  1933 
nuthinis  GunakovskQ,  1952 
sap.  canahetms  Beaumont,  1968;  Canary  Is. 
ssp.  fertonl  Pulawski,  1 97 1 ;  Algeria 
crassicnniis  Arnold,  1945:  Madagascar 
craasijurnm  Viereck,  1906;  U.S.:  Kansas 
emsipes  Arnold,  1923;  Rhodesia 

ssp.  claripennis  Arnold,  1924;  Rhodesia 
cremtlatm  W,  Fox,  1893;  w.  U.S. 
croaniUus  Pulawski,  197 1 ;  Egypt 
c^enopAontf  Pulawski,  1971;sw.  USSR;  Kazakh  S.S.R. 
Siberia 

iiibanus  Puliiwski,  1974:  Cuba.  Jamaica 
dakotensis  Rohwer,  1923;  U.S.:  N.  DakoU 
decona  W.  Pox.  1893;  U.S.t  N.  Dakota 

dcnisi  Beaumont..  1936  (cf  only);  sw.  Europe,  n.  Africa 
depitowllus  Turner,  1917;  Zambia 

ssp.J'dlax  Arnold,  1924:  S.  Africa 
Jeprcssiventris  Turner,  1916;  Australia 
Jescendenris  Mercct.  1909;  Iberian  Penin. 
deserticolu  H.- ■uinont.  I'MO:  Egypt.  l  ibya,  Sudan 
desenomm  F.  Murawitz,  1894;  n.  Africa,  Israel,  sw. 
USSR,  Iraq.  Iran,  w.  China 
ahjixtw;  Kohl,  1901 
diabolicus  Arnold,  1923:  Rhodesia 

aip.emalis  Arnold,  1924  S  Africa 

ssp.  claripes  .Arnold.  U'24;  Rliodesia 

ssp.  irifasciaius  Arnold,  1924;S.  Africa 


"S«e  addenduflt 


dkksoni  Arnold,  1962;  S.  Africa 
dignus  KtAd,  1889;  Cyprus,  Turkey,  Israel,  Syria,  sw. 
USSR,  Iran 
digemu  Kohl  of  Oalla  Torre.  1 89? 

discrepaiis  Turner.  1915;  Australia:  Tasmania 
diversilahris  Arnold.  1960;  S.  Africa 
dzinglus  Tsuneki,  1972:  Mongolia 
ebenimis  Arnold,  1929;  Rhodesia 
egreghts  Arnold,  1924;  Rhodesia 
eldoradensis  Rohwer,  1917;  U.S.:  California 
en'lhraeus  Mickel,  1916;  U.S.:  Nebraska 
erythrophoms  Dalla  Torre.  1897;  Egypt,  sw.  USSR,  Mdstan, 
nw.  India 

erythrogaster  Csaaeion,  1889  ;nec  Cosu,  1882 

kriamus  Turner,  1917 

pectoralis  Pulawski,  1964 
erythropus  (Spinola),  1838  [Lyrops),  s.  Europe,  n.  Africa 
Turkey,  sw.  USSR,  Arabian  peobi..  bin,  w.  India 

maracaiiJiais  Radoszkowski,  1877  (Tadg^tea) 

/Juctuatus  Gerstaecker  of  Kohl,  1885 

kdlcv>oUtes  Morioe,  1897  (9  only) 

inventus  fiwsc ,  1903 

mantivorus  Beaumont,  1940 
euxAotf  Pulawski,  1958;  Bulgaria.  Turkey,  Syria, 
Lebanon 

excdats  Turtict,  I9l  7;  n.  Spain,  c.  France.  Pakistan, 
Tibet,  Mongolia 

mysticus  Pulawski,  197 1 
exdsus  Arnold,  1945;  Madiigascar 
f\ttp/iimiduin4s  Sausnue,  1892,  Madagascar,  nee  Pluaer, 
1806-1809 

exinOis  Pulawski.  1971 ;  sw.  USSR:  Turkmen  S.S.R. 

exset  tusW.  Fox,  1893;w.  U.S. 

fanuienm  Cheesman,  1928;  Tuamotu  Archipelago, 

Society  b.,  New  Caledonia 
fasciattis  Morioe,  1SP7;  Egypt.  Algeria 
jemtgineus  Pulawski.  1967;  Turkey,  sw.  USSR 
JlavogeniCUlaius  (Taschenherg),  1 880  ( Taehytes);  Ethiopia 
formosanus  Tsuneki,  1971;  Taiwan,  Ryukyus 
/or/ior  Turner,  1908;  Australia 
fugax  (Radoszkowski),  1877  (Tac7/.v7fs);  Mediterranean 

area,  Canary  Is.,  Ethiopian  Region,  sw.  USSR 
/f Acomft  Kohl,  1883 

ssp.  excerpttis  Turner,  1917;  Rhodesia 
fuigidus  Arnold,  1924;  S.  Africa 
fidfieomti  Turner,  1918;  n.  Africa,  Arabian  penin.,  e. 

India 

imper/ecius  Beaumont,  1940 
^JiiMeomls  Tsuneki,  1972;  Mongolia,  nec  Turner,  1918 
fitlvitanis  (A.  Costa),  1867  (rae/tyies);  Europe,  nw. 

Africa,  w.  Asi:i.  Iran.  Siberia 
acrobates  Kohl.  1878  (Taehytes) 
strigosus  Mocsary,  1879  (Taehytes) 
ihibba  Radoszkowski,  1886  (Taehytes)  (6  only) 
cmuasicus  Radoszkowski,  1886  (Tbei^tts)  (9 
only,  6  -  Tadiytes) 
biptoKtam  F.  Morawltz,  1891 
np.  erythrogaster  (A.  Costa),  1882  (^Padtyteiy, 
Sardinia,  Corsica 
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erythrogaster  A.  Costa,  1883  {Tachytes) 
/Msm/JH/a  Pulawski,  l<)71:sw.  L'SSR:  Turkmen S.S.R. 
fusus  W.  Fox.  1893;  Nearctic  Region,  Hawaii 

ybxtf  Rohwer,  1908 
gagates  A\w\\ .  I'>40:  RluHlcsia 
gakpagemia  Kuliwer,  1924;  Galapagos  Is. 
jcgm  Tsuneki,  197 1 ;  China 

geniaifattis  (Spinola).  1838  (Lymps)l  Algeria,  Egypt, 

Arabian  penin.,  Syria 
feofgii  Arnold,  1940:  S.  Africa 

ssp.  monthftigus  Arnold.  1944;  Lesotho 
^Ims  Pulawski,  1974;  El  Salvador  to  Colombii 
^ber  Kohl,  1906;  Alui  al  Kiiri  Island 
gmcUicornis  Mercet,  1909;  n.  Africa 
eduanliUoTvx,  1910 

ssp. /xur/ Pulawski,  1971;  isr;iol 
graciliiarsis  Morice,  19 10;  Morocco,  Algeria,  s.  Spain 
gmeais  Kohl,  1883:  sc.  Europe:  Greece,  Yugodavia, Bul- 
garia: Turkey,  Lebanon 
grandii  Beaumont.  1965:  s.  Europe.  Ej?ypt.  w.  Asia.  sw. 
USSR 

grandissimus  Gussakovsklj,  1933;  n.  Atrica,  Israel,  Arab- 
ian penin.,  sw.  USSR,  Iran 
gujaraiictts  Nurse.  1  ')09;  Egypt,  Israel,  Saudi  Arabia, 

sw.  USSR,  w.  India 
M^Fblawski,  1964 
^i«sfl*f^wM  Pvilawski,  1971  :sw.  USSR:  Kazakh  S.S.R. 
lialictiformis  Arnold,  194.S;  Madagascar 
harpax  Arnold,  1923;  Rhodesia.  S.  Africa 
heliaiuhi  Rolnver.  191  1 :  w  U.S. 
helveticus  Kohl,  1885:  Hurope,  sw.  USSR,  Mongolia 

ssp.  MKVpf/ocm  Morice,  1897;  Egypt 

ssp.  qmdHfaadatta  Pulawski,  1971 ;  Cyprus,  Jordan, 
sw.  USSR 
hermia  Arnold.  1924;  Rhodesia 

ssp.  angustus  Arnold.  1924;  Riiodesia 
hetertM^immus  Beaumont,  19SS;  Morocco 
Uippolyta  Arnold.  1924;  Rhodesia,  S.  Africa 
hunii  Beaumont,  1940:  ligypt.  Israel 
host  His  Kohl,  1901 :  sw.  USSR 
hurdi  R.  Bohart,  1962;  U.S.:  California 
Vtypoleius  (F.  Smith).  1856  (rac/rvfes);  Australia 
iJzekii  Tsimeki,  1971 :  China 
imbellis  Turner,  1908;  Australia 
inevnt/f  Beaumont,  1940;  Mauritania 
im  trtus  (Radoszkowski),  1917  (Tadiytes);%.  Europe, 

nw.  Africa,  sw.  Asia 
pygkiUOb  Kohl  1883 

ssp.  nattereri  Kohl,  1888;  Egypt,  Sudan 

ssp,  rujlvefilralis  Ferton,  1905;  Corsica,  Sardinia 

ssp.  kaUipygits  Pulawski.  1971;  Algeria 
inconspicuus  (W.  F.  Kirby),  1890  iTac/^tes)',  Mexico  to 

Argentina,  Fernando  de  Nororiha 

hlaHii  iilus  Williams.  i'Ml 
inexlricabilis  Pulawski,  1971;  Egypt,  Israel,  Jordan, 
Syria 

instntcnis  Nurse,  1909;  w.  India 

striolaius  Cameron,  1908,  nec  Cameron,  1903 
btsuisus  Arnold,  194S;  Madagascar 


"iridSpennls  P.  Smith),  1873  {Tachytes)\  Mexico  to  Ar- 
gentina 

isis  Beaiunont,  1940;  n.  Africa.  Syria 
MiO>etuis  Biithes,  1913;  Surinam,  Brazil,  Argentina 
fulUani  Kohl,  1883;  Meditenaaean  region,  sw.  USSR, 
Iran 

jemenoitf  Gussakovsklj,  1933 
sap,  afric  anus  Pulawski,  1971;  Morocco,  Algeria, 

Libya 

ssp. n(?rf>fs  Tsuneki.  1972: Mongolia 
karrooensis  Arnold.  1923;  S.  Africa 
kaszablTsuneki,  1972;  China 
koJairai  Tsuneki,  l')72;  Cliina 
krombeini  Kutczewsku  1971;  U.S.:  Florida 
beertosus  Arnold,  1944;  Rhodesia 
btevifrnns  (F  Smith),  18.56  (Larrada)\9.  U.S. 

levijroiis  Ualla  Torre,  1897 
lanatm  Arnold,  1947;  Zambia 
kiu  auda  (^ussakovskij,  1933;  e.  Mediterranean  area,  sw. 

USSR,  Iran 
laticeps  Arnold,  1924:  Rhodesia 
lanfrnns  Kohl,  1884;  n.  Africa,  Greece,  Turkey,  sw.  USSR, 

Iran 

cyrenaieus  Beaumont,  1947 
leensis  Rohwer,  l<)  1 1 :  U.S.:  Kansas,  Texas 

consintili'iJes  Williams.  1913 
Uliyuetaims  Tsuneki,  1 97 1 ;  Taiwan 
Umatus  Arnold,  1924;  S.  Africa 
Hndbergi  Beaumont,  1956:  Cape  Verde  Is. 
linshri  R.  Boliari.  I<)6:;\v.  U.S. 
Urijorniis  Pulawski,  1967;  Turkey,  Syria,  Lebanon,  sw. 
USSR 

ssp.  tenax  Pulawski.  1971 ;  Israel 
longipalpis  Beaumont,  I940;ne.  Africa 

ssp.  simphx  I'ulawski.  1971;  Israel.  Iran,  sw.  USSR: 
Turkmen  S.S.R. 
tudfha  Pulawski.  197 1 :  sw.  USSR:  Turkmen  S.S.R. 
lugubris  (.AriMikl).  \'-)2A  (Atel()sphex)\  Rhodesia 
iuxuriosus  Morice,  1897;  Libya.  Egypt.  Sudan 

aetft  Pulawski,  1964 
niackaycnsis  Turner,  1908;  Australia 
maiUli  Beaumont,  1940:  n.  Africa,  sw.  USSR 

simiHimus  Gussakovskij.  I'^Sl 
nuilkovskii  Puhwski,  1971  :sw.  USSR:  Ka^akhS.S.R. 
ntarshalli  Turner,  1917;  Rhodesia,  Malawi 

ssp.  Wrrijicus  Arnold,  1935:  Botswana 
mauretattus  Pulawslci,  1971 ;  Morocco,  Algeria 
maurus  Rohwer,  19 11;  U.S.:  Texas 
mcditcnanciis  YxHA,  1883;  Mediterranean  region,  sw. 

USSR,  Iran 

ssp.  coOais  Kohl.  1 898;  e.  Africa 

meUalHtAll  1898;  Syria  t.»  o  U.SSR:  Irkutsk 

WSp,etttom  E.  Saunders,  1910;  Algeria,  Egypt 
mendozama  Br^thes,  1913;  Argentina 
mivam  fRadoszkowsU),  1877  (Tbdity/e*);  n.  Africa,  sw.. 

USSR,  Iran 

iRicr(;me'£a5  Saussure,  1892;  Madagascar.  Seychelles 
wkorae  Saussure,  1892  (pL  27,  fig.  2) 
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miniatului  Arnold,  1924;  Rhodesia 
minutulus  Arnold.  1923;  Rhodesia 
minutus  Nurse,  1^09;  nw.  India 

liilipuiianus  Turner,  1917 
mbcophoides  (Arnold).  1923  (Atelosphex);  S.  Africa 
mocaan'i  Kulil.  1 8X4;  Iberian  Penin., se.  Europe, 8W. 
USSR,  Aigl>unistan,  Libya 
vp.«igbfus  Kohl,  1892;  Algeria,  Morocco 

maroccanus  Beaumont,  1947 
moczari  Timeki,  1972;  Mongolia 
modestus  Arnold.  1924;  .S.  Africa 
monunus  (Cresson),  186S  {Lmada);  w.  U.S. 

compactm  W.  Fox.  1893 

iniisiiafus  W  Fox.  1893 
morawitzi  Pulaw&ki,  197 1 ;  sw.  USSR 
moTOSus  (P.  Smith),  18S9  (Tachytes);  Celebes 
mundusW  Fox.  l89.Vcentr.  U.S. 

^abrior  Williams,  1914,  new  synonymy  by  R.  Boharl 
rr^c&lnus  Beaumont,  1940;  n.  Africa 
nambui  Tsuneki.  1973.  Ryukyus 
imranhm  Tsuneki,  197 1; China 
maalis  F.  Morawitz.  1 893;  sw.  USSR.  Mongolia,  Turk^ 

abditm  Kohl.  1898 

mungolicus  K.oh\.  1898 
nigenimus  (F.  Smith).  1 856  (Tachytes);  New  Zealand 

sericops  F.  Smith.  1856  {Ta^ytes) 

depressus  Saiusure.  1867  {Tachytes) 

nigerrimus  "White",  Butler,  1874  (pi.  7,  fig.  14) 
{4suua) 

Aebmff  Cameron,  19ISS  (Tiichytes) 
rUgntcens  Rohwer.  1908;  U.S.:  Colorado 
illgrieolor  (Dalla  Torre),  1897  (I^zmi);  Japan,  Korea, 
Taiwan 

*nigricans  F.  Smith,  1873  CLarqufa),  nec  Walker,  1871, 
Japonkus  Iwata,  1933 
nigrinrW.  Fox.  1893;  w.  US. 

nigrocaudatm  Williams.  1914;  ccntr.  U.S. 

niloticus  Pulawski,  1964;  Egypt 

nitehpteroldes  Wm«m,  19S8;  Mexico:  Baja  California 

nitklior  Beauinont.  1940;  n.  Africa,  s.  Liirope.  w.  Asia 
nilidisaimus  Beaumont.  19.52;  n.  Afiica.  se.  Luropc,  w. 
Asia 

nitUiiusculus  (F.  Smith),  1856  (Lanw/a);  Brazil 
nitidus  (Spinola),  1805  (Astata);  n.  and  centr.  Europe 
Zjorca/js  Pulawski,  1971 
ssp.  ibericus  (Saussurc),  1867  (Tachytes);  s.  Spain, 
Canary  Is.,  n.  Africa,  Syria,  Israel 
/kvw^tf;  Tsuneki.  1 97 1 ;  China 
mtogoniaefomm  Nadig,  1933;  n.  Africa 
noMDve  (Saussure),  1867  {Tackym);  Nicobar  Is. 

nuhilipennis  Beaumont,  1950;  n.  Africa 
oberoit  Arnold.  1923;  Rhodesia 

ssp.  mashona  Arnold.  1929;  Rhodesia 

isp,  hahphilus  Arnold,  1940;  Africa 
obaaaipennisiSdieiKk),  1857  iTadtyta);  Europe. 

Turkey 

Uatvalns  Thomson,  1870  {Tadiytes) 
sap.  g^bbtu  Kohl,  1885;  s.  Europe,  nw.  Africa 


philippi  E.  Saunders,  1910 
obscums  Pulawski,  1971 ;  Canary  b. 

oetodeniatus  .Arnold,  1924;  Rliodesia 
ssp.  inennis  Arnold,  1924;  Rhodesia 
omof  Guigiia.  1943;  Ethiopia 

f  .'W)/  Giiiglia,  1950 
opucus  F.  .Morawitz.  1893.  Lebanon,  Syria,  sw.  USSR, 

Iran.  w.  China 
osiris  Beaumont.  1940;  n.  Africa 
patiftciis  Turner,  1908;  Australia,  Tasmania 
pah  pt  cms  (Dahlbom),  1845  (TSKfty/es);  n.  Africa,  Israel 

.\iabian  penin. 

partzm  ( Vander  Linden),  1829  {Tachytes),  Luropc,  nw. 
Africa,  w.  Asia,  Sri  Lanka 
aurifrom  Lucas.  1848  (Tachytes) 
discolor  Frivaldsky,  1876  (jachylcs) 

maifiwa  Cameron,  1900  {Xxkytea),  nec  Lucas,  1848 

ceylonicus  Cameron,  1900  (Tachytes) 
ssp.  rujivfinm  (Spinola).  1838  (l.yrops);  Corsica, 
Sardinia 

ssp.  oramenm  (Lepeleiier).  1845  {Jadtytes);  nw.  Africa, 
Israel 

ssp.  pulvemsus  (Radoszkowski),  1886  (Tachytes);  n. 

Africa,  Israel,  sw.  USSR,  Iran,  w.  India 
aNatus  Nurse,  1909 

ssp.  peniheri  Cameron,  1905;  Rhodesia,  S.  Africa 
adibati  Arnold,  1923 
ssp.  tyeorwc  Arnold,  1923;  Rhodesia 

ssp.dolosus  Arnold.  1923;  Rhodesia 
ssp.  nanus  Arnold,  1924;  S.  Africa 
ssp.  zomr/arffGui^ia,  1939;  Ethiopia 
ssp.fortunatiis  Beaumont.  1968;  Canary  Is. 
ssp.  cyprius  Pulawski,  197 1 ;  Cyprus 
ssp.  sareptanus  Pulawski,  1971 ;  sw.  USSR:  Kazakh 
S.S.R. 

/MmiA»  (Crcs&on),  1865  (Larraday,v/.  U.S. 
consimilis  W.  Fox,  1893,  newsyitby  Bohart 
argyrotrichm  Rohwer,  19U,  n«w  syn.  by  Bohart 
pmadUus  W.  Fox,  1 893;  CaMfomla 
pechiimani  Kr*irnhein.  19.'?8,  c.  U.S. 
pectimtus  Pulawski,  1974;  Argentina 
pdUir<gensfr  Tsuneki,  1971;  China 
pemi^er  Arnold,  1947;  Madagascar 
jTeraa  Cussakovskij .  1933;  c.  Mediieriancan  area.  Iran 
ssp. oon/rnu Gussakovskij,  1952;  sw.  USSR 
ssp.  catharinae  Pulawski,  1964;  Sinai  Penin.,  Israel, 
Syria 

asp.  nigripes  Pulawski,  1967;  sw.  USSR:  Kazakh  S.S.R. 
Bulgaria;  Greece;  Turkey;  Iran 
persistansTvmex,  1916;  Australia 
piloselltis  Pulawski,  1971  }sw.  USSR:  Kankh  S.S.R., 

Turkmen  S.S.R. 
pOosuha  Turner.  1908;  Australia 
pisonoides  (Reed).  1 894  (Larrada);  Chile 
piSDHopsis  Pulawski,  1974.  Chile 
pknocidiformis  Williams.  19 14;  U.S.:  Kansas 
p/esftr$  Rohwer.  1917;  w.  U.S. 
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f^sus  (A.  Costa),  1 867  {Tachyta);  Mediteirmean  re- 
gion, w,  Palearctic.  c.  India 

gallicus  Kohl,  1883 

striolalus  Cameron,  1903 
pompilifonms  (Panzer),  1804  {Ijina).  Europe,  nw. 
Africi,  s,  ['alearctic  Region  to  Siberia  andnw.  India 

dimUialus  Panzer.  1806-1809  (Lam) 

/oJfcfttMimitf  Panzer,  1806-1809  OLomi) 

mgripamis  Spinula,  1 808  (TIw/Q'/tes) 

amtriacus  ¥^oU,  1892 

ntfontger  Bii^ham,  1897 

pn>/ecms  Nurse,  1903 

peainipes  ol  authors,  not  Linnaeus,  17S8  (which  is 
a  pompilid) 
powelli  R.  Bohart.  1962;  U.S.:  California 
priesneri  Ikaumonl,  1940;  n.  Africa 
pmpinquus  Vierecic,  1904;  w.  U^. 
jmuopigasiroides  Bisdwff,  1913;  Rhodesia 

dpapomae  Arnold,  1923 
psammobius  (Kohl),  1880(racAj'res);  Europe,  sw.  USSR. 
Siberia 

pseudopanzeri  Beaumont.  1955;  sw.  Europe,  Morocco 

psihu'cnis  Kdlil.  I  S84.  Mexico 

piah  Pulawski,  1964;  Egypt,  Israel,  Aden 

pugnator  Tumei,  1908;  Australia 

pu/lcifter  Pulawski.  1967;  Turkey,  Syria,  Lebanon, 

Israel,  sw.  USSR 
punctatm  (F.  Smith),  1856  (iMirada);  S.  Africa 

piinrntfiforniix  .-Vrnold,  1923:  S.  Africa 
punciiceps  Cameron,  1903;  e.  India,  Taiwan,  Pliilippmes, 
Tasmania 

varihirtus  Cameron,  1903 

nigidursatusl  wnet,  1915 

rnindarcnsis  Williams,  1928 
punaijroiis  (,W.  Fox),  1891  {Larra),t.  U.S. 

fedotensis  Rohwer,  1911 
puiu  tipcs.  Putawski.  l''(>7,  Turkey 
punctiveiitris  Arnold,  1924;  Rhodesia,  Zambia 
pusulosus  Beaumont.  1955:  n.  Africa,  Syria.  Turlcey 
fllMrfr/fc/or  (Gerstacekcr).  1857  (I.ymps):  Mo/arnlii<|iie 
^tMK/ri/um  Pulawski,  1971 ;  Egypt;  sw.  USSR:  liirkmen 
S,S«R> 

9U«6ee«ns£i0>iovancher),  1882  (Lmu)iag.  N.  America 

nKZ/ffftriGussakovskij,  1952:  sw.  USSR 

i  iJ.^srkowskyi  h\  Morawitz.  I893;sw.  USSR 

rainscs  I^ilawski,  1971;  Egypt 

raexfi  Menke  in  Pulawski,  1974;aiile 

OT^iSpinolii,  1 8 SI  (^amr)(9only.dlectotype» 
Tachyu's  chikmis) 

erythropm  Mcrbsi.  1'^>2I ,  nec  .Spinel,  1838 
remotwi  Pulawski,  1974;  Colombia 
ritudesiaitus  Bi&choff,  1913;  Rliodesia 
rafrusr/0r  Williams.  1914;  U.S.:  Texas,  Kansas 

crenuloUes  Williams,  1914 
rubicundus  Pulawski,  197 1;  sw.  ISSR 
*ruji(midis  (Taschenbeig).  1870  CMytes);  Mexico  to 
Paraguay 

*pulluba  Strand,  1910  indtytes). 


mfitanis  (Spinoh).  1851  (/.arra);  Chile 
'.ntjipes  Reed,  1894  (Tachytes),  nec  Aichinger,  1870 
rufivtntris  Reed,  1892  {Lamda},  nec  Sphiola.  1838 

ntgosm  Giissakovsky.  1952;  se.  Europe,  Turkey.  Syria, 

sw.  USSR 
rttodba  Beaumont,  I960 

v;.'t  i  'rv  .Arnold,  1924;  S.  Africa 
\aimuiiosui  Mickel,  1916;  U.S.:  Kansas,  Nebraska 
Utuntus  Arnold,  1924;  S.  .Africa 
saundersi  Mercet.  1909;  Iberian  penin. 
Kobrosus  Arnold,  1929;  Rhodesia 
scaurus  Arnold,  1945;  Madagascar 
schlu^eri  R.  Bohart,  1962;  w.  U.S. 
sehmiedekneehtiKcM,  I883;n.  Africa,  e.  IMeditenanean 
region,  sw.  USSR,  Iran.  w.  hidia 

psitopus  Kohl  1884 

heOaphilus  Nurse,  1909 

calopteryx  Gussakuvskij,  1933 

Jasciipennis  Gussakovski).  1933 

ormtipennis  Gussakovskij,  19.^3 
ssp.  satanai  Pulawski,  1 97 1 ;  Syria 
schoenkmdi  CviMton.  1905;  S.  Africa 

ssp.  daritus  Arnnld.  1924.  S.  Africa 
ssp.  luctuosm  Arnold,  1924;  S.  Africa 
teulptmaVi.  Fox,  1893;  U.S.:  Colorado 

sphci-.'JniJfs  Rohwer,  l'*!! 
sculpiiloides  Williams,  1914;  U.S.;  ICansas 
sefetfAtf  Nurse.  1909;  Libya,  e.  Mediterianean  region, 
w.  Indin 

actaeon  lieaumont.  1960 
semiiufus  (Cresson).  1865  {Larrada);  w.  U.S. 

puncttdalus  II.  Smith.  1906,  nec  Kohl.  1884 

puncticeps  H.  Smiili.  1*108.  nec  Cameron,  1903 

giffardi  Rohwer  I  'M 
sepu/craAs  Willianis,  ISH^e.  U.S. 

maneet  Banks,  1921 
sericain:  Gussakovskij.  1*152;  Cyprus.  Syria,  sw.  USSR 

ssp.  gracilis  I^llawski,  1971 ;  Egypt,  Algeria 
sericau  (P.  Smith),  1856  iLmada);  Ethfopian  tesion 

//i/rmarrw  Gerstaecker,  1857  (Lymp^) 

/?Mc/Ma/«j  Gerstaecker.  1862  (t.yrops) 
ssp.  Aa/oAoricus  Arnold.  |V)24;  Botswana 
ssp.  flavofimbriatus  Arnold,  1 945;  Madagascar 
sexinus  l^clercq,  1961 ;  Madagascar 
seyrigi  ArnoKi.  1945;  Madagascar 
siilanus  Tsuneki,  1971;  China 
swn/ffs  Rohwer.  1910;  e.  U.S. 

similan'i  Rohwer.  I'^IO 
siiiailicus  Pulawski,  I9t>4;  Sinai  Penin. 
jono/emu  (Cameron),  1889  (Aarra): -Me.xico:  Sonora 
sordidus  Dahlhom,  1845;  sw.  USSR,  Iran,  Rhodes,  Cyprus, 
Israel,  Turkey 

/etetfei'j  Gussakovskij,  1952 
spwtotbsbtm  Morioe,  1897;  n.  Africa,  Israel,  Syria,  Iran 

rerffi^ifsKohl.  1901 
spbtuhsus  Pulawski,  1975;  Surinam,  Brazil 

spinosus  Pulawski,  1974,  nec  Fox.  1893 
ytlendidubu  F.  Morawitz,  1893;  sw.  USSR 
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spntm  Kohl,  1901 ;  sw.  USSR 

«Ak/m' Beaumont.  I')  ^<<:  l^la^l.  sw.  USSR 
stevensoni  Arnold,  l'^*24:  Rhodesia 
stimulator 'Witnct.  I'Mb.  Ausiialia 
suavis  Arnold,  1929;  Rhodesia,  Madagascar 
subandinus  Pulawski.  1974;  Brazil,  Argentina 
mbcoriaccus  Arnold,  1945;  Madagascar 
wbdetuaim  F.  Morawitz,  1893:Ttirkey,sw.  Europe, 
sw.  USSR 
subeditus  Leclercq,  1961 ;  Madagascar 
suhjhnhriatus  Arnold,  1924;  S.  Africa 
subfuxatus  Turner,  1917,  Malawi,  Zambia 

stratus  TUmer.  1917 
suhnpaciis  Turner.  1910;  Australia 

debilii  Turner.  1908,  nec  Pdrez,  1907 
stdddorsum  Beaumont,  1950;  Algeria,  Morocco 
svdhtmte  Pulawski.  1971;sw.  USSR 
tarsatus  (Sayj,  1823  (Larra);  Nearctic  Region 
•dubbaV/.  Fox,  1893  ,  nec  Radoszkowsici,  1886,  new 
synonymy  hy  Rohart 

dubiosiis  Dalia  luire.  1897 

AfteiRohwer.  1908 

zfmmeri  Mickcl,  1916 
taninus  (Lepeletier),  1 845  ( Tachytes);  n.  Africa,  s. 

Piiiearctic  Region 
lenuicomis  Bischoff,  1913;  S.  Africa 
tenuipunctm  W.  Fox,  1893;  w.  N,  America 

granulosus  Mickcl,  l^'ld 
tenuis  Turner,  1908;  Australia 
temlnatus  (F.  Smith).  1 856  {Lmaday,  Nearctic  Region, 
Bahamas,  Colombia,  Brazil 

minor  Provanciier,  1887  {iMrra) 
tessellaius  Dahibom.  1 84 S:  Greece,  Turkey 
lesfaceipcs  Bmcham.  IS*'7;  Burma 
lexanits  (Ciesson),  liS72  il.arniJu}:  sw.  I  .S.;  Mexico 
theseus  Arnold,  195 1 ;  Ghana 
ttnet^iennb  Cameron,  1904;  n.  India,  China 
tltania  Arnold,  1923;  Rhodesia 

ssp.  willoniorensis  Arnold.  1924;  S.  Africa 
trideniatus  Arnold,  1924;  lUiudesia 
tritp^trusVt.  Fox,  1893;  w.  U.S. 
irtincaiifrnny  Turner,  1908;  ?  Australia 
tiukcn  Aini.ld.  1923; S.  Africa 
widatus  ( F  Smith),  1856  {Tachytat)',  Brazil,  Surinam, 
Argentina,  Chile 

herbstHKohl  1905 
unguiciilatus  Arnold,  r>24:  .S.  Africa 
un/co/or  (Panzer),  1$06-1809  (lom);  Palearctic  Region 

/urfitff  Drapiez,  1819  (Lam) 

jurinei  Vander  Linden,  1829  (rac7i3>fes),  emendation 

nilidus  of  authors,  nec  Spinola 
ssp.  sbnmryi  Kohl,  1 892 :  w.  Canaiy  Is. 
vanrhynsi  Arnold,  1940:  S.  .Africa 
veiialor  .Arnold.  1900;  Zambia 
verHoeffi  Pulawski.  1971 ,  .Syria.  Israel 
vestitus  Kohl,  1892:  n.  Africa.  Israel 
viarius  Arnold,  1947;  Uliodesia 
vtftosus  Arnold,  1947;  Madagascar 


vitiensis  Wflliams,  1928;  Fiji  Is. 
wiAiew/ia  Turner.  191?:  Uia 

«f,foucaitldi  Beaumont,  1952;  Algeria, Chad 
wdUcai  Turner,  1908;  Australia 
Mw/rofij  Arnold,  1940;  S.  Africa 
w/teeleri  Rohwer,  191 1 ;  U.S.:  Kansas,  Texas 
iviZ/M/ns/ R.  Bohart,  1962;  U.S.:  California 
yanowi  Beaumont,  I960:  n.  Africa,  Israel 

Nomina  nuda  in  rocfty^pAex 

mtigae'^outn."  in  Anti>:a  and  Bi>rill.  1904 
ntkubna  "Pirez"  in  Antiga  and  BotUl,  1904 

Genus  Parapiagetia  Kohl 

Generic  description:  Inner  orbits  cunveigmg  above,  or 
parallel  but  bowed  outward;  hindocellar  scars  oval,  their 
long  axes  forming  an  angle  of  140*  - 175°  (fig.  61  1); 
frons  rather  flat  lo  movierately,  broadly  convex,  some- 
times witJi  a  linear  depression  adjacent  to  inner  orbit  at 
level  of  mldocellus,  frons  with  a  pair  of  polished  promi- 
nences just  above  sockets  (fig.  78  B);  frontal  line  weakly 
to  deeply  impressed;  scape  moderately  long,  slender,  tia- 
gellomeies  usually  longer  than  broad:  clypcus  rather  flat 
or  with  a  centr.il  convexity  which  in  females  may  hc;n 
8  transverse  dentate  crest,  tiie  area  between  the  crest  and 
the  clypeal  free  margin  polished,  glabrous,  clypeal  free 
margin  in  male  with  a  triangular  or  rounded  median  lobe 
which  may  be  notched,  margin  in  female  with  a  small 
median  lobe  and  blunt  lateral  teeth,  or  variably  dentate; 
labrum  transverse  or  quadrangular,  sometimes  emarginate, 
hidden  or  narrowly  exposed;  inner  margin  of  mandible 
simple  or  with  a  nicsal  suhbasal  cleft:  e\teiiioventral  mar- 
gin with  a  notch  or  step,  paramandibular  process  of  hy- 
postoma  well  developed  in  Old  World  species,  usually 
touching  back  of  clypeus  (ri«.  70  B).  collar  witli  some 
thickness,  lower  tiian  and  usually  nut  closely  appressed 
to  scutum;  propodeum  short  to  moderately  long;  origin 
of  episternal  sulcus  usually  at  or  close  to  anterior  end  of 
subalar  fossa,  sulcus  ending  abruptly  just  as  it  reaches 
ventral  surface  of  pleuron,  or  occasionally  attaining  an* 
teroventral  margin  of  pleuron  {pdontostoma  group,  one 
Chilean  sp.),  scrobal  sulcus  absent,  petiole  socket  iso- 
lated from  metacoxal  sockets  by  a  pair  of  dark  sclcriies 
(fig.  71  B);gaster  sessile,  or  pedunculate,  or  segment  1 
with  a  short  petiole,  gaster  compact  or  long  and  slender, 
often  clavate,  terga  impunctatc.  tergum  I  with  lateral 
carina  which  is  sometmies  distmci  only  basally:  female 
with  a  triangular  pygidial  plate  margined  by  carinae  lat* 
eraUy.  apex  rounded  or  truncate,  surface  dull  to  shiny, 
punctate,  sparsely  to  densely  covered  with  setae  bi  ery- 

ihropoda  group;  male  usually  with  lateral  pygidial  carinae, 
surface  similar  to  female,  apex  emarginate  in  venudis: 
male  sterna  IMII  or  IV  in  erythmpoda  group  each  with 
a  broad,  seriiicircihir,  apical  depression  set  with  long, 
sparse,  appressed  hair;  male  foreleg  unmodified;  tibiae 
set  with  spines  which  are  arranged  in  rows:  one  on  1 
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FIG.  IS.  Parapiagetia  species  in  suhpetiolata  grgup.  female. 


(often  very  fine),  llircc  on  II.  and  two  or  three  on  III. 
spines  of  uppermost  row  in  the  last  sometimes  short, 
stout,  and  set  on  tubercles,  hindlibia  sometimes  angular 
in  cross  section,  not  ridged:  female  with  a  foretarsal 
rake  composed  of  rather  short  to  moderately  long 
spines  of  which  there  are  only  two  on  tarsomerc  11  (fig. 
73  !•);  male  with  a  similar  but  less  well  developed  rake: 
last  tarsomerc  of  mid  and  hind  legs  usually  long  and  ar- 
cuate in  side  view,  claws  of  mid  and  hind  legs  of  female 
long,  slender,  prehensile  (figs.  73  Q,  75),  outer  claw 
sliglilly  shorter  than  its  mate  in  females  of  oJontostoma 
group,  inner  claw  of  mid  and  hind  legs  of  male  much 


shorter  than  outer  claw  in  erythropoda  and  subpeiiolaia 
groups  (fig.  73  P);  ntarginal  cell  truncate  apically,  short 
in  odonlosloma  group:  ape.x  of  male  sternuni  VIII 
rounded  (fig.  76  i. erythropoda  and  suhpetiolata  groups, 
or  cmarginate  (fig.  76  1,  odontostoma  group);  volsella 
long,  slender;  head  of  aedeagus  with  teeth  (fig.  77  F. 
odontostonia  and  siibpetintata  groups),  or  with  only  a 
basoventral  toothlike  lobe  (fig.  77  t.  erythropoda  group). 

Geographic  range:  Nineteen  species  arc  currently 
recognized  in  Parapiagetia.  and  they  are  distributed  as 
follows:  two  in  stiuthern  South  America,  two  in  the 
Ethiopian  Region  plus  two  on  Madagascar,  three  in  the 


L  MiMi  MMMiiii  M  MMIi  Hwaanl  H  MIMk  Ms  f  IMMMi  ilirii 


PIG.  76.  Genitalic  morphology  in  the  subtribe  Tachytina;  A-L,  sternum  VIII  (D,  apex  only,  holotype);  M-N,  penis  valve, 
Utenl;  0,P,  vobella  and  goamtyle,  risht,  innsr  (aetatkm  omittedX  v  -  volwUa«  only  apical  half  of  goBostyle  In  O. 
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Oriental  Region,  and  the  remainder  in  tiie  Palearctic  Re-  nae,  and  some  Trypoxylon,  and  it  seems  clear  that  this 

glon.  The  discovery  that  Uro^^tex  Brdthes  is  a  synonym  structure,  here  termed  the  propodeal  stemfte.  Is  directly 

i)f  Piirapia^etia  indicates  (o:  tlic  first  time  that  this  genus  related  ti' Jovrln:-»menl  of  ;ilnioitiitial  peti<i!aiiiin 

occurs  outside  the  Old  World.  This  peculiar  disjunct  pat-  Parapiageiia  ih  probably  most  closely  allied  willi  Tacliy- 

tem  is  reminisoent  of  the  phllanthine  genus  Odontosphex.  sphex  as  shown  by  the  similar  ocellar  scars,  supra-antennal 

Systematics:  Parapiageiia  species  ran!',e  in  length  from  m.  l  '-;  im!  w  in  '  ^.-ii  iriim:  hut  unlike  most  Tarliysphex, 

4  to  1 1.5  mm.  They  uie  black,  the  legs,  partly  red  or  ycl-  Parapidgaia  lias  Minplc  inner  nianJibular  margins,  only 

low,  and  the  gasicr  sometimes  partly  or  all  red.  The  wings  two  rake  spines  on  foretarsoniere  II,  and  a  simple  male 

ue  clear  or  slightly  infumate.  Vestiture  is  variable,  but  forefemur.  Also,  in  most  Parapiageiia  the  cpistemal  sulcus 

usually  there  are  tergal  fasciae.  does  not  reach  the  anteroventral  margin  of  the  pleuron; 

The  ciiaracter  which  miincJiaiely  sets  Parapiageiia  the  gaster  is  usually  long  and  slender,  similar  to  that  of 

apart  from  other  Larrini  is  the  presence  uf  a  pair  of  scler-  some  Trypoxyton;  sternum  Vlli  of  the  male  is  usually 

ites  in  the  petiole-metacoxal  cavity  whidi  isolate  the  round  apically;  and  tarsomere  V  of  the  mid  and  hind  legs 

petiole  socket  frotn  the  coxal  sockets.  Similar  develop-  is  usually  ,1^  l"n  :  as  or  longer  than  tarsomere  I.  In  Tachy- 

ments  arc  found  only  in  the  Sphecinae,  some  Ainpulici-  qv/iex  the  cpisiernal  sulcus  is  usually  complete,  or  nearly 


D  iKliyiiiiin  soididus  E  Pttapncetia  arytlMflpoda  f  Parhelia  2«ah 


FIG.  77.  Male  genitalia  In  the  subtrilw  Tachytina,  right  iimer  lulf,  setation  not  shown  onC  and  somewhat  schematic  on 
others,  v  ■  volsellai 
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tarsomere  I  is  longer  than  V.  The  extension  of  the  hypo- 

stoma  to  or  nearly  to  Ifie  back  of  the  cK  pcus  it!  llic  Old 
World  species  o\  farapiagetia  is  distinctive,  and  this  condi- 
tion is  found  cl&cwhcrc  in  the  Larrinac  only  \n  Aticlieno- 
plioriis.  The  sliorteiiiiis;  of  the  inner  claw  on  the  mid  and 
hind  legs  of  all  Parapiagctia  males  except  those  of  the 
odontostoma  group  is  a  peculiar  feature  of  the  genus.  The 
unusual  morphology  of  Pampiagetia,  its  relatively  fewspe* 
cies,  and  its  disjunct  distribution  suggests  that  this  is  a 
relict  genus  but  one  which  has  evolved  a  number  of 
specializations. 

Beaumont  (1960a)  outlined  a  tentative  species  group 
classification  for  Parapiagctia,  which  was  refined  by  Pul- 
awski  (1961 ).  Tlie  odontustonta  group  iJParapiagetia  s.s.) 
contains  only  three  species  that  have  in  common  the  fol- 
lowing: niarainiil  c.'ll  N'l  .wt;  ciiis!criial  sulcus  twicliins;  an- 
teruventral  margin  of  pieurun  or  nearly  su;gaster  pedunc- 
ulate; pygidial  plate  (^abrous;  male  claws  equal  in  length 
or  nearly  so:  male  steriui  withmit  selal  depressions,  ster- 
num Vlli  cmarginale;  and  aedeagus  wiiii  teeth  along  ven- 
tral edge  (fig.  77  F).  P.  odontostoma.  mongoHca,  and 
zorafi  arc  placed  in  this  iiroup.  Dr.  Beaumoiii  ;il<;ii  recog- 
nized another  assemblage,  here  called  {\k  souciiLiris 
group,  whidi  he  associated  closely  with  the  ojoniosttmia 
group.  Jht getticularis  group  is  equivalent  to  Psammosphex 
Gussakovskji,  and  it  contains  genicularis,  and  pit^e- 
tiodes,  species  which  are  the  most  Tachysphex-\\\ie  of 
all  ParapiagetitL  According  to  Beaumont  (we  have  not 
seen  examples  of  this  group)  these  species  differ  from 
thoce  of  the  odontostoma  gmnp  in  having  a  more  compact 
gastei,  a  longer  marginal  ceil,  and  in  female  clypeal  details. 
Presumably  this  group  represents  the  most  generalized 
Parapiagetia.  The  third  group  recoi'iii/ed  by  Reaumont  con- 
tains, as  far  as  we  can  determine,  the  lemaintng  Old  World 
species  with  the  exception  of  rtehteri  and  verndis.  Pul- 
awski  termed  this  the  denticulata  group,  which,  be- 
cause of  recent  synonymy,  should  be  called  the  ey- 
tisropoda  group.  It  is  characterized  as  follows:  mar- 
ginal cell  long,  epistemal  sulciu  ending  as  it  reaches 
venter  and  pieuron,  gaster  more  compact  and  ellip- 
tical in  shape,  pygidial  plate  setose,  inner  claw 
of  male  mid  and  hind  legs  much  shorter  than  its 
mate  (fig.  73  P),  male  sterna  with  setal  depressions,  ster- 
num VIIl  rounded,  and  aedeagus  without  teeth  (fig.  77  E). 
Wc  can  add  a  fourlli  assemblage,  tiie  subpetioiata  group, 
which  contains  the  New  WoiM  qtedes  of  Pavpiaggria, 
most  of  whidi  are  undescrihed.  Brdthes  (1913)  proposed 
a  new  genus,  Urosphex,  for  these  forms,  but  clearly 
they  are  congeneric  with  Parapiagctia.  The  subpetk^ta 
group  has  characteristics  of  both  the  'HhmlottOmamBA 
erythropoda  groups:  marginal  cell  long;  epistemal  Slilcus 
ending  is  ii  reaches  venter  of  pieuron;  gaster  long,  slen- 
der and  ulten  petioiate;  pygidial  plate  aselose;  inner 
daw  of  male  mid  and  hind  legs  much  shorter  than  its 
mate;  male  sterna  simple,  sternum  VIII  rounded,  aedea- 
gus with  teeili.  One  undescribed  Chilean  species  lias  a 
complete  epistemal  sulcus  and  may  not  belong  in  this 
group.  In  South  American  spedes,  where  petiolation  is 


\B\  ileKclopcil.  lilt;  M[  mwm  \i  usuall)'  L)1iiitlrital 

basally  and  the  first  tergum  is  represented  basally  by  a 

narrow  di'rs;il  strip.  The  t-jri.'uni.  aivJ  lo  a  lesser  extent 
the  sternum,  cwpaiul  .ii  the  level  ■!  the  spiracle  to  Umx\ 
the  beU  shape  of  a  normal  fust  gastral  segment  (fig.  1$). 
The  open  mandible  socket  (flg.  79  D)  is  unique  to  the 
New  World  forms. 

Aside  from  Arnold's  (1922)  key  to  the  two  species 
of  southern  Africa  there  are  no  keys  available  for  identi- 
fying species  t)f  this  genus.  The  papers  of  Beaumont 
(19S5a,  1956a.  1960a)  and  Pulawski  ( 1961 )  contain 
ngures  and  descriptions  of  a  few  species  that  will  give 
some  Indication  of  the  spedflc  characters  used  in  the 
genus.  We  have  noted  that  the  form  of  the  carina  fmind 
on  the  side  ot  the  pronolum  along  the  lower  margin  is 
sometimes  distinctive.  For  example,  it  is  lamelliform  In 
a  few  South  .American  species. 

Biology:  Arnold  (1945)  listed  immature  Tetrigidae 
as  prey  of  Pampiagetia  lot^komis.  Beaumont  (1952b) 
reported  tliat  an  unknown  Parapiii.Pftin  sj^ecies  was  seen 
by  a  colleague  in  the  act  of  transporting  a  calcipillar. 
Nothing  dse  is  known  about  the  genus. 

Checklist  of  Pampiagetia 

capaab  Brauns,  1910;  S.  Africa 
ssp.,^rax  Arnold,  1922;  Rhodeaia«  Etliiopia,  Senegal, 

Mauritania 

atp.  rhotiesiana  .Arnold,  1922:  Rlunlesia 

rapitalisiV  Saunders),  19 \0  (Tacliysphex):  Algeria 

erytfiropoda  (Cameron),  1889  {Jadiytes);  Libya.  Egypt, 
IndU 

eryihropa  Dalla  Torre,  1897  (Tachytes) 

denticulata  Morice,  1897  {Tachytes) 

saharica  Fkaumont,  1956 
genicularis  (F.  Morawitz),  1890  {Tachy^ihexy,  Egypt,  sw. 
USSR,  Pakistan 

Integra  Kohl.  1892  (Tacliysplux) 
/oergemeni  (Brithes),  1913  (Lirospltex),  Argentina 
ibmafrrTsuneki,  1972;  Mongolia 
longicornis  Arnold.  UM'^;  Madagasca- 
mongoiica  (F.  Morawit/),  1889  {Piageiiay,  Mongolia 
odontostotna  (Kohl),  1884  (ttagetia);  Sinai  Penln.,  Egypt, 
Libya 

satixsurci  Koiil.  1S94  {Piagetia).  lapsus  Un  odonto- 
stoma 

piagetiodes  (L.  Saunders),  1910  (Tachyspliex);  a.  Africa 

pluridentata  Ajno]d,  1945;  Madagascar 

ricfiteri  Beaumont.  l'^7l):  jyari 

n^/escenf  (Gus&akovskij),  1^52  {Psammosphex);&w. 

USSR 

SUl^petiolata  (Br^tlios).  I'^O^  (rac/ivxp/iex); Paraguay 
SUbstriatula  (Turner ).  1 9 1 7  ( I  a  city  sp  flex);  n.  India 
/rtrfewrfl/tf  Tsuneki.  I^*  '':  Mnngolia 

veniafis  Braiins.  I 'MO;  S  Alrica 
wickwari  Turner,  1914;  Sn  Lanka 

sortth  Beaumont,  I9SS;  n.  Africa  (?  -  tntmgoliett) 
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Genus  Hulotuchy.spliex  BeaumonI 

Generic  description:  Inner  orbits  converging  above, 
bowed  outward;  hindocellur  scars  elongate,  oval,  their 
long  axes  approximating  a  right  angle;  frons  broadly, 
weakly  convex.  deiis.ci>  punctate  and  with  a  pair  of 
polisiicii  tubercles  above  antciuial  sockets;  frontal  line 
absent  ur  weakly  impressed;  scape  short,  expanded  api- 
cally;  clypeal  free  margin  with  a  triangular  or  narrow, 
nmnded  or  truncate  niediLiri  lobe:  lahrum  roiindecl  or 
truncate,  sometimes  emarginale,  Itidden;  inner  margin  of 
mandible  with  a  single  large  tooth  near  middle,  extemo- 
vcntral  mar;^iii  nuiolied  it  entire:  dorsum  of  collar  thin, 
much  lower  than  and  closely  appresscd  to  scutum;  pro- 
podeum  moderately  long:  episternal  sulcus  extending  to 
ventral  region  of  mesopleuron  where  it  ends  before  reach- 
ing anterovenlral  margin  of  pleuron.  scrobal  sulcus  weak 
or  absent .  lerga  densely  punctate.  I  ll  with  lateral  carina; 
pygidial  plate  absent,  teigum  VI  convex,  acuminate, 
sparsely  punctate;  male  sterna  IMII  or  fV  with  large 
pai.iu's  ',it'velvc!\  pubescence:  male  foioeoxa  and  tro- 
chanter untnodified ;  male  forelcrnur  with  semicircular 
posterobasa}  notch;  tibiae  with  only  a  few  inconspicuoiis 
^ines,  hindtihia  not  ridged:  foretarsal  rake  undeveloped, 
tarsomere  I  with  a  lew  short  lateral  spines,  II  with  a  single 
apicolaietal  seta  (fig.  73  G);  wings  similar  to  Tachysphcx. 
marginal  cell  truncate  apically;  apex  of  male  sternum  VIll 
emarginate;volselia  long,  slender,  with  a  inediodorsal  lobe; 
head  of  aedeagus  with  teeth  on  ventral  inar^iin. 

Geographic rmge:  The  six  species  in  this  small  genus 
are  found  in  Africa,  Madagascar,  the  eastern  Mediterran- 
ean area,  southwestern  USSR,  and  the  Oriental  Region. 

Systematics:  Hohtachysphex  range  in  length  from 
6.S  to  1 1  mm.  The  body  is  black,  but  the  tergal  margins 
arc  pak\  Th.:  gaster  is  largely  or  totally  led,  at  least  in 
females  of  species  from  the  iSlhiopiaii  i<egiun.  The  legs 
are  someiimes  partially  reddish.  The  wings  are  clear. 

Holotachysphex  was  descri(>e(l  as  a  submenus  of  Tachy- 
sp/iex  by  Beaumont  (1940),  and  alttiough  the  two  taxa 
are  similar  in  general  facies  there  arc  a  number  of  basic 
differences  that  warrant  the  recognition  of  HohttKhy' 
rphex  as  a  genus.  Among  these  are:  presence  of  lateral 

carinae  on  (erga  I  atid  II.  absence  of  a  toretarsal  rake, 
absence  of  a  pygidial  plate,  the  generally  dense  puncta- 
tion  of  the  body,  and  the  velvety  sternal  patches  of  the 

male.  The  genitalia,  male  subgenital  plate,  pair  of  supra- 
antennal  tubercles  (t'ig.  78  A),  and  notched  male  fore- 
lemur  ally  Hohtachysphex  most  closely  with  Tachysphex, 
but  the  lateral  carina  on  tergum  II  and  the  dense  body 
punctatlon  point  to  a  relationship  with  Prosopigastra, 
also. 

Following  Pulawski  (1971)  we  are  including  P/t^/o- 
sphex  Arnold  in  Hohtachy^hex.  The  only  distinction 
between  the  (wo  is  the  presence  of  an  externoventral 
notch  on  the  mandible  of  the  former.  We  are  nut  kw^- 
nizing  Phytosphex  as  a  subgenus  because  the  small  num- 
ber of  species  in  Hnhnachytphcx  does  not  seem  to  war- 
rant sudi  action.  Also,  the  presence  or  absence  ol  a  notch 
is  a  weak  character  in  other  genera  such  as  TiKkytes,  Liris, 


and  Bothynostethus,  w^ere  it  varies  by  degrees  from  one 
extreme  to  the  other.  Admittedly,  intermediate  mandi- 
bles are  not  known  in  Holotachysphcx. 

The  species  of  the  genus  arc  poorly  known  and  only 
one  sex  has  been  described  for  some.  Species  characters 
arc  found  in  the  configuration  of  the  clypeus  and  degree 
of  punctation  of  various  areas  of  the  body.  No  keys  are 
available  but  the  papers  of  Beaumont  (  U'47a.  l^'nUa). 
Gussakovskij  (1952).  Arnold  (1923a.  1945),  and  Pulawski 
( 1967)  contain  figures.  H.  sacatava  was  described  as  a  sub- 
species of  tttneri  by  Arnold  but  is  clearly  spccincally 
distinct,  based  on  material  idcn  titled  by  Arnold  and  seen 
by  us. 

Riolo^-:  Arnold  (1023a)  said  that  ttirneri  nests  in  hol- 
low stems  of  Aloe  and  Datura.  The  cells  are  separated  by 
partitions  of  earth  and  little  pebbles.  The  type  of  prey 
and  other  details  are  unknown. 

Checklist  of  Holotachy^hex 

hologmihus  (Morice),  1897  (J^ys^tcx)',  Egypt,  Crete, 
w.  India,  Sri  Lanka 
/flftiser  Morice,  1897  {Tachysphex),  nec  Kohl,  1892 

pollux  Nurse,  1903  (Tachysphex) 
mochii  (Beaumont),  1947  {Tachysphex);  Rltodes,  Turicey, 

Cyprus 

sihwarzi  Pulawski.  1967  (Tucitvsphtx) 
pentapolitanui  (Beaumont),  I960  (7at7/>'s/?/ie.x);  Libya 
prosc^igastmides  (Gussakovskij).  1952  (Hephgnatha); 

sw.  USSR  Tadzhik,  S.S.R. 
sacalava  (y\rnold).  I'M?  {Tachysphex):  Madauascar.  new 
Status  by  A.  S.  .VIenke 

tumeri  (Arnold),  1923  {Tachysphex);  S.  Africa,  Ethiopia 
ssp.  f«H/Ji'aa/t'm«  (Arnold).  1924(7iirc/t>'sp/t«ac);S. 
Africa 

Genua  Proaopiflaatra  A.  Coala 

Generic  description:  Innei  orbits  converging  above,  most 
strongly  so  in  male  in  which  eyes  are  sometimes  holoptic; 
hindiK'ellar  scars  accent-mark  shaped,  sometimes  constric- 
ted near  middle,  ilieii  long  axes  usually  approximating  a 
right  angle  (fig.  61  B).  but  sometimes  as  broad  as  135** 
in  females;  frons  in  Old  Worid  species  with  a  prominent, 

central  su ciliiii;  which  is  usually  nioundlike  (fig.  78  D), 
swelling  glabrous,  impunctate  and  sinning  (punctate, 
setose,  and  dull  in  nubigera  male);  frons  in  New  World 
species  moderately,  broadly  swollen,  punctate,  disk  of 
frons  glabrous  and  shining  in  female  (tig.  7H  1:)  but 
covered  by  appressed  setae  in  male;  frons  without  a  paur 
of  polished  tubercles  above  antennal  sockets;  frontal 
line  often  present  on  lower  surface  of  frontal  swelling 

but  rarely  above  it,  sometimes  absent:  scape  nuidciately 
long,  slender,  or  expanded  apically,  basal  tlagellomeres 
often  rounded  out  beneath  in  males;  clypeal  free  margin 
with  a  median  lobe,  clypeus  often  bulging  at  base  of 
lobe;  labrum  truncate,  hidden;  inner  tnargin  of  mandible 
with  a  single  large  tooth  near  middle,  externoventral 
margin  with  a  deep  notch;  dorsum  of  collar  thm,  much 
lower  than  and  closely  appressed  to  scutum;  propodeum 
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FIG.  78.  Facial  outlines  and  portraits  in  the  subtribe  Tachytina ;  B,  Chilean  species. 
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short,  sutnetimes  with  semicircular  dorsal  enclosure; 
epislemal  sulcus  extending  ventrad  to  or  nearly  to  an- 

terDventrul  margin  of  plcui'  n.  SLiobal  sulcus  weak  or  ab- 
sent; males  frequently  and  temaies  occasionally  with  a 
ventral  nnesopleurai  tubercle,  pleuron  often  with  a  tuber^ 
cle  or  transverse  (<n  veitical)  cnfina  just  before  midcoxa 
(fig.  71  A);  terga  modcralcly  to  densely  punclaie,  lerga 
Ml  with  lateral  carina  (fig.  71  G);  pygidial  plate  present 
in  female  but  usually  bordered  only  apically  by  carinae 
or  angles  and  these  sometimes  very  weak,  surface  shining, 
punctate,  fiat  or  convex,  usually  asetose  or  with  a  few 
scattered  inconspicuous  setae  apically;  i^gidial  plate 
absent  in  male  but  tergal  apex  often  produced  and  trun- 
cate or  eiTiarginate;  ni;!li.'  'lorna  II-V  sometiiiics  with 
transverse  welts  ur  carinae;  inner  posterior  angle  of  fore- 
coxa  in  both  sexes  sometimes  with  dorsal,  triangular 
hitnelia;  male  foretroclianter  nnd  femur  unmodified; 
teniale  tbrelibia  witli  a  long,  hairlikc  seta  apicovcntrally, 
mid  and  hindtibiae  moderately  set  with  spines  arranged 
in  rows,  uppermost  row  on  hindtibia  usually  set  on 
tubercles.  Iiindtibia  not  ridged;  female  witli  well  develop- 
ed loretarsal  rake  composed  of  very  fine  ;o:i-  spines 
which  are  closeset  at  least  at  the  apex  of  each  larsomere 
(fig.  73  H),  tarsomere  II  with  more  than  three  spines; 
male  with  a  weak  forolaisal  lako.  inaruiii.i!  eel!  slioit, 
apex  broadly  truncate,  apex  of  male  sternum  Viii  emar- 
ginate;  volsella  long,  slender,  sometimes  bearing  a  medi- 
'  kIoi  sal  lobe;  head  of  aedeagus  with  teeth  on  ventral 
margin. 

Geographic  range:  Of  the  36  species  cur  tently  recog- 
nized in  Prosopigastra  all  but  one  are  found  in  the  Old 
World.  Tlie  single  New  Wtirld  t'orm.  iiearclica,  occurs 
over  a  wide  range  of  altitudes  in  California  but  always  in 
a  dry,  sandy  environment.  The  species  is  also  found  in 
Arizona. 

I'oiir  of  ilic  Old  World  specie's  aio  iL'Sirictod  to  llie 
Ethiopian  Region,  and  three  are  known  trotn  the  western 
fringe  of  the  Oriental  Region.  The  remaining  species  are 
about  onrally  di\'ided  holwecn  the  Mediterranean  area 
and  the  deserts  of  southwestern  USSR  with  a  few  of 
these  being  found  fai  both  regions. 

Systematies:  Tliese  stocky  wasps  are  4  r.:,  1 mni  long, 
the  head  and  thorax  black,  but  the  ^a;>ic[  usually  partly 
or  all  red  in  one  or  both  sexes.  In  species  w  ith  a  black 
gaster  the  tergal  margins  are  often  pale.  The  legs  are  often 
red  and  sometimes  marked  with  yellow.  The  wings  are 
clear,  but  the  forewing  is  occasionally  faintly  infumate 
across  the  discoidal-submarginal  area.  Pubescence  is  sil- 
very and  is  dense  mainly  on  the  face  and  thoracic  sides. 
Terbium  I  sometimes  has  a  conspicuous  cover  of  appres- 
sed  silver  hair. 

The  principal  diagnostic  features  of  Aosopvafffaare: 
lateral  carina  on  tert;a  l-II.  dense  tercal  punctation,  and 
the  facial  proniuKTicc  Audrliorurl  characters  are  the 
closeset,  ion;  ,  i  lu  i.ike  spines  and  glabrous  pygidial 
plate  of  the  leniale,  the  absence  of  a  posterobasal  notch 
on  the  male  forefemur.  the  generally  shiny  and  often 
densely  punctate  IteaJ  .iml  '.l  orax.  the  slK)ri  propodeum. 
and  the  short,  truncate  marginal  cell.  When  present,  the 


holoptic  condition  and  ventral  mesupleural  tubercles  are 
also  diagnostic. 

Pr<>s<>iii\;as!rit  piohahly  is  most  similar  to  Il<ih<tachy-' 
Sf^iex.  Both  have  shiny,  densely  punctate  bodies  and 
lateral  carinae  on  terga  I  and  II,  but  Hohtaehy^thex 
docs  not  have  a  facial  prominence,  a  tarsal  rake,  or  a 
pygidial  plate.  The  male  forefemur  is  notched  in //c;&)rac/t- 
ysphex.  Prosopigastra  may  also  be  related  to  Tachysphex, 
but  the  latter  has  a  carina  only  on  tergum  I,  the  terga  arc 
at  most  sparsely  punctate,  and  the  niale  forefemur  is  usu- 
ally notched.  A  few  Tachysphex  have  a  strong  facial 
swelling  (Oft.  oslris,  desertieok,  for  example),  but  it  is 
covered  with  appressed  setae.  Pmsnpigastra  lacks  the  two 
tubercles  found  ju^t  aimve  ;]ie  anteniial  -.ockel=.  ;ii  I'achy- 
sphex  (.and  Holotachysphex),  although  some  Prusopigas- 
tm  have  a  pair  of  sli^tly  raised,  poliriied  bands  in  this 
area  {iiearctica,  for  example).  Generally  in  Tachysphex, 
hindtarsoniere  I  is  shorter  than  the  combined  length  of 
the  following  three  tarsomeres,  but  in  Pmsopigastra  these 

measurements  are  about  equal.  This  generic  distinction 
bieaks  down  in  some  of  the  roach-collecting  Tachysphex 
where  tarsomere  1  is  frequently  equal  to  the  following 
three  tarsomeres  due  to  the  shortness  of  tarsomere  IV. 
Probably  Pmsopigastra  should  be  regarded  as  a  somewdiat 
isolated  :i[il1  highly  evolved  member  of  the  subtribe 
Tachytina. 

The  eyes  are  holoptic  in  the  males  of  about  one-third 

of  the  species  Kohl  f  1 88V)  described  Hr)inogambrus  for 
the  male  oi globtceps,  and  various  authors  have  recognized 
this  taxon  as  a  subgenus  of  At>sop(igiiu/ra.  Gussakovskij 
( l'^)3.^a)  appears  to  have  identified  Homogambnts  solely 
by  the  holoptic  condition,  thus  placing  females  in  the 
taxon  only  through  association  with  known  males.  On 
the  other  hand,  Beaumont  (19S4d)  tried  to  differentiate 
Homogambna  using  characters  of  both  sexes,  but  these 

break  down  in  the  Ethiopian  famui  Also,  the  nuile  i  t 
gaetula,  wliich  is  holoptic  according  to  Beaumont's  (IVSO) 
ngure,  is  placed  by  hbn  in  Pmsopigastra.  It  appears  to  us 
that  the  reeojinition  of  Ifomogambnis  is  untenable.  The 
single  .New  World  species,  iiearctica.  does  not  fit  conven- 
iently into  either  subgenus  because  it  lacks  a  facial  prom- 
inence even  though  it  is  typically  ProsopigatUu  in  all  other 
respects.  It  does  not  seem  useful  to  establish  a  subgenus 
for  this  odd  species. 

Species  diaracters  are  found  m  the  configuration  of 
the  clypeus,  the  degree  of  eye  convergence,  the  develop* 
mcnl  ofthe  fio.nia!  jM'.niiii.enee,  the  degree  of  punctation 
of  various  parts  of  the  body,  wing  venation,  presence  or 
absence  of  forecoxal  lamellae,  presence  or  absence  and 
degree  of  dcvelopnienl  of  ventral  mesopleura!  tubercles, 
male  sternal  features,  ami  male  geinialia.  annMig  others. 

Keys  to  Palearctic  species  can  He  roLitii.l  ir.  \leicel 
(1907)  and  Gussakovskij  (1933a),  of  which  the  latter  is 
more  complete  but  still  outdated.  Arnold  (1922)  keyed 

three  of  the  four  Fthiopian  species.  Beaumont  (1^47c, 
1954d,  1955a,  1956a)  and  Pulawski  ( 1958b,  1965c)  of- 
fered useful  data  on  various  Palearctic  species,  and  R. 
Bohart  ( !'l*58b)  gave  the  pertinent  details  of  the  New 
World  species.  Many  Species  are  poorly  known  and  a  re- 
vision is  needed. 
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Bioiug}'.  The  only  references  to  Pi\>sopigastra  biolosy 

appnr  to  be  those  of  Ferton  (I912a,b)onP.  creon  ssp.  dm- 

kivnra and  punrtatmima aa4  Arnold  ( l*^ 22  )  on  P.  neavei. 
Ferton's  papers  are  the  most  detailed,  but  untortunately  he 
lumped  die  two  species  in  describing  their  habits.  His  ob- 
servations  were  made  on  a  small  c<^l(>ny  of  wasps  that 
nested  in  a  barren,  sandy  area  alung  the  ocean  sliore.  Plan- 
tain grew  nearby.  According  to  Ferton,  cimicivora  and 
punctalissinia  uii'i/ed  !>reexistine  burrows  of  other  Hym- 
enoplera  and  cicindelid  beetles  for  their  nests.  They  pre- 
ferred vertical  burrows.  Side  tunnels  that  led  to  a  number 
of  cells  were  excavated  in  these  at  depths  ranging  from 
2.5  to  20.5  cm.  During  provisioning  the  nest  entrance  was 
left  open  in  both  species.  P.  cimk  ivora  stored  only  ly- 
gaeid  bugs  of  one  species,  Apterola  pedestris  (Stal),  but 
punctatissbra  used  adult  fulgorulds  of  the  family  Tropi- 
duchidae  {Ominatissis  hinolatits  Fieber)and  lygaeids  of 
the  genus  Nysius.  Prey  were  collected  on  tlie  nearby  plan- 
tain and  paralyzed  on  the  plant  or  on  the  ground.  The 
mode  of  transport  to  llic  nest  is  presumed  to  be  on  the 
wing,  but  this  is  not  staled  by  Ferton.  However,  he  indi- 
cated that  the  wasps  do  not  deposit  their  prey  on  the 
}!round  near  the  nest  prior  to  entry  hut  go  directly  into 
the  nest  witli  prey.  In  three  ceils  exammed  by  Ferton 
there  were  13  to  19  prey.  The  egg  probably  is  laid  on  the 
first  provision  because  Ferton  stated  that  it  is  always  on 
one  of  the  prey  at  the  back  of  the  cell.  The  egg  is  affixed 
to  the  venter  of  the  host  between  the  first  and  second 
pair  of  legs.  Paraly&is  of  the  prey  in  cimicivora  is  not  total. 
The  nest  is  closed  with  debrfe. 

Arnold's  brief  notes  on  ncavci  indicate  that  the  species 
nests  in  hard,  claylike  soil.  The  burrow  is  about  7.5  cm 
long,  2.S  cm  beneath  the  surface,  and  ends  in  three  to 

si.\  cells.  An  average  of  six  pentalomid  bugs  were  found  in 
each  cell.  The  egg  was  glued  lo  tlie  Ixise  of  the  abdomen. 

CheckliH  of  Prosopigas Ira  • 

boops  Gussakovskij,  1933;  sw.  USSR:  Turkmen  S.S.R. 
butfioica  Pulawski.  1^58;  Bulgaria,  TUifcey 
capends  Brauns,  1906;  S.  Africa 
craon  (Nurse),  1903  (f/omogambrus);  Cyprus,  sw.  USSR: 
Turkmen  S.S.R  .  Pakistan,  w.  India 
acanthophora  Gussakovskij,  1933 
Qfprtaea  Beaumont,  1954 
sip.  cimicivora  (Ferton ).  1912  (HomotonUtnu)  (Bull. 

Soc.  Ent.  Fr.);  n.  Africa 
canieivoni  Ferton,  1912  (Ann.  Soc.  Ent.  PtX  nomen 
nudum 

ssp.  carinala  Arnold,  192 J,  RJiodesia 
dtierrontm  Gussikovskij,  1933; sw.  USSR:  Turkmen 
S.S.R. 

falsa  (P.  Morawitz),  1893  (Tachysphexy,sw.  USSR: 

Turkmen  S  S.R, 
fumipeniiis  Gussakovskij,  19S2;sw.  USSR:  Tadzhtk 
S.S.R. 

s;actii!ii  Beaumont.  1950;  Algeria 

^i^t//i/t'fl  Gussakovskij,  1935;  sw.  USSR:  U/bck  S.S.R. 

^bkeps  (F.  Morawitz),  1889  {Tadiys^^y,  Hoitgolia 


iiandlirschi  Morice,  1897;  n.  Africa;  e.  Mediterranean 
regkm:  Spain 

(r,  ),?/ Ferlon,  191.-' 
tunetana  Gussakovskij,  1933 
bi^nis  E.  Saunden,  1910;  n.  Africa,  Syria,  Iraq 

angusiifrons  Schuithess.  1928 
Aizi/AH/HH  (Radoszkowski),  1877  (rac/o'/ca);  sw.  USSR; 
Uzbek  S.S.R..  Turkmen  S.S.R. 

n>scivcnrri<:  F.  .Vlorawit/.  1894  {HomogBlttbmti 
ko/ili  Mercet.  1907;  Ibcnan  Penin. 
laevior  tAoticc,  1897;  Morocco,  Egypt,  Sudan 

sericaits  Morice.  1 897  (Hologambrms) 
/</n/Ww  Gussakovskii.  1933:  sw.  USSR:  Turkmen  SJS.R., 

Uzbek  S.S.R. 
lissipes  I*ulawski,  1973;  Israel 

fiut/or  (F.  Morawitz),  1890  {Homogambrus),  sw.  USSR: 
Turkmen  S.S.R. 

mendau  (Nurse).  1903  (Homogambnisy,  P^tan,  w. 
IndU 

mMintt  Beaumont.  1956;  n.  Africa 

mocssF^f  Brauns.  1906:  S  Africa 
myrieei Metcct,  1907;  Alpena 

nearctica  R.  Bohart,  V^H.  t  S    C  alitornia.  Aiv.ona 
iteavei  Turner,  1917;  Malawi,  Zambia,  Rhodesia 
nub^em  Gussakovskij,  1933;  sw.  USSR:  Turkmen  S.S.R. 
muUi  (Nurse),  1903  (rac/b'9'Aar);  w.  India 


A  MMm  Stevtmai  <f  B  Pk^etia  c^pensis  « 


C  Tadiyspticx  panieri  <r 

D  Panpiifetii  sp.  9 


I  Tadiylella  auiMpltosa  F  Ancistiomma  pooctulata  9 


FIG.  79.  Head  morphology  in  the  subtribc  Tachytina; 
A.  clypeus  and  mandibles,  paratype;  oral 
area,  ppta  =  paramandibular  ptooeas  of  hyposto- 
ma;C,  clypeus,  labrum  and  mandibles;  D,  oral 

area  with  open  nundihular  socket.  Chilean 
species;  E-F,  left  scape  to  flagcllomere  I,  E  « 
Irolotype. 
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cf/vfV  'fa  Tsiincki,  1972;  Mi)ngi)Iia 

oru'iiialn  Beaunioiu,  1947;  Crete,  Cyprus,  e.  Mediter- 

r::ncan  region.  s\v.  USSR 
ptf&M  Arnold,  1959;  Tanzania:  Tanganyika 
punctatissima  A.  Cosia,  18()7;sw.  Europe 

ssp. ufrkana  Beaumont,  19S5,n.  Africa 
Hparia  Cimakovskij,  1 952;  sw.  USSR:  Tadzhik  S.S.R. 
m^vewrm  Gussakovskij.  1933;  sw.  USSR:  Turkmen 

S.S.R..  K/hek  S.S.R. 
tlulassim  Gu^akovskij,  1933;  sw.  USSR 
/unwmantor  Gustakovskij,  1 933;  sw.  USSR:  Turkmen 

S  S  R 

werneri  (MaidlJ,  1924  (Jiomogambrus);  tgypt,  Sudan 
zalbida  Beaumont,  1955;  n.  Africa,  e.  Mediterranean 
region 

Genus  Kolilieila  Brauns 

Generic  description:  Inner  orbits  converging  above;  hind- 
ocellar  scars  oblong,  somewhat  comma-like,  their  long 
axes  forming  an  angle  approximating  130  (fig.  (A  C); 
fronswith  a  large,  prominent,  V-sliaped  swelling  and  a 
small,  central  convexity  just  above  sockets  which  is  bi- 
scctod  h\  riuiiial  line,  latter  impressed  (stevensoni)  ot 
abseiu  {alum)  as  it  passes  over  V-shaped  prominence 
(fig.  78  F);  scape  moderately  long;  clypeus  with  a  central 
convexity,  clypeal  free  margin  with  a  prominent  median 
lobe  which  is  truncate  {idarts,  fig  78  F);  or  angular  and 
iioulied  {stevensoni,  fig.  79  A);  labmm  transverse,  hid- 
den; inner  margin  of  mandible  with  a  median  cleft  in  fe- 
male, with  (a/or&r)  or  without  {stevensont)  a  tooth  in 
male,  exfcrnnvcnlrai  margin  with  a  notch;  mouthparts 
including  palpi  latcially  compressed,  doibuni  of  collar 
thin,  lower  than  and  closely  apprcssed  to  scutum;  pro- 
podeiun  moderately  long;  episternal  sulctis  extending  to 
anteroventia!  margin  oi  pleuron.  sorobal  sulcus  absent; 
tcrga  iinpunctate  or  with  faitii  piiiictatioii,  lergum  I 
without  lateral  carina  except  at  extreme  base;  female 
with  a  triangular,  glabrous,  sparsely  punctate,  shiny  pygi- 
dial  plate  which  is  defined  laterally  by  angles  rather  than 
carinae;  male  tergum  VII  tlattened  and  punctate,  male 
foreooxa  ufmiodifled;  male  foretrochanter  weakly  depret* 
scd  posterobas.illy:  male  forefemiir  with  a  posterobasal 
noich  which  is  lined  with  a  mat  ol  short  setae;  tibiae  set 
with  long,  fine  spines  arranged  in  rows:  two  on  I,  three  on 
11  and  111,  hindtibia  angular  in  cress  section,  not  carinale: 
both  sexes  with  well  developed  foretarsal  rake  composed 
of  long,  slender  spines  which  ate  hiatlelike  in  fcriiale  (tig. 
73  1),  larsomere  11  with  one  rake  spine  in  male,  two  in  fe- 
male, foretarsomeres  with  shorter  subsidiary  rake  spines 
dorsally  and  ventrally;  inner  margin  of  female  claw  with 
a  tooth  (fig.  73  Oy,  marginal  cell  short,  iiuncate  apically; 
third  submargind  eeU  petiolate  on  the  media  (fig.  70  F); 
apex  of  male  sternum  VIII  rounded  (fig.  76  K-L);  volsella 
about  half  as  long  as  gonostyte  or  shorter,  setose  ventrally 
(fig.  76  0-P);  head  of  aedeagus  with  very  fine  teeth  along 
ventral  nuugin,  a  long  ventrally  directed  spine  present 
near  base  of  aedeagal  head  (flg.  76  M-N). 


(lc(>,^rapliic  range:  The  two  species  of  Kohlletta  occur 

in  southern  Africa. 

Systcmatics:  Kolilieila  alaris  is  bUck  and  ranges  from  6 
to  9  mm  in  length,  while  K.  stevenumi.  of  which  only  the 
male  is  known,  is  black  with  gastral  segments  1-111  and  the 
legs  red.  KoMielk  stevensoni  is  9  mm  long.  The  wings  are 
dear  in  both  species. 

The  petiolate  third  submarginal  cell,  laterally  compres- 
sed inoulhparls.  absence  of  a  lateral  carina  on  tergum  1, 
V-shaped  facial  swelling,  toothed  female  claw,  aedeagal 
spine  and  short  volsella  are  unique  features  of  KohlMh. 
This  is  the  only  genus  in  the  subtribc  Tachytina  known  to 
have  claw  teeth.  .MilKnigh  Koliliella  is  similar  to  Tachy- 
Sfdiex  in  general  lacies  only  a  few  features,  such  as  the 
form  of  the  collar,  ihe  male  forefemoral  notch,  and  the 
bare  pygidial  plate,  are  common  to  both.  Kohliella  is  prob- 
ably best  regarded  as  a  specialized  relic. 

Biology:  Unluiown.  The  highly  developed  female  fore- 
tarsal rake,  which  is  unusually  strong  in  the  male  as  well, 
the  compressci!  mouthparts,  and  the  tooihed  female 
claw,  suggest  tlial  the  behavior  and  ethology  of  this  genus 
shoidd  be  very  interestnig. 

Checklist  of  iToMe/fa 

(datis  Brauns,  I910;S.  Africa,  Rliodesia 
stevensoni  Arnold,  1924;  Rhodesia 

IMbePahrini 

This  Old  World  tribe  contains  a  single  genus  Palarus.  The 
bee  and  wasp  killers,  as  the  species  oi  I'alann  miglil  be 
called  in  reference  to  their  hymenopterous  prey,  resemble 
wasps  of  the  subfamily  Philanthinae  because  of  their  sim- 
ilar color  patterns.  Palanis  are  medium  to  large,  rather 
stout-bi>died  wasps.  The  abdomen  is  banded  or  spotted 
with  yellow,  tlie  leg$  are  yellowish  or  reddish,  and  there 
•re  areas  of  red  or  yellow  on  other  parts  of  the  body. 
Only  a  few  species  are  largely  black.  The  thorax  is  short 
and  stout,  and  the  sessile  gaster  is  broad  at  the  base,  but 
it  usually  tapers  uniformly  distad  giving  it  a  distinctive 
triangular  shape.  At  least  one  species  is  occasionally  an 
important  pest  of  honeybees. 

Diagnostic  characters: 

1 .  (a)  hiner  orbits  strongly  converging  above,  eyes  usu- 
ally separated  at  vertex  by  approximately  a  iiiido- 
cellus  diameter  (tig.  80  I);  (b)  midocellus  of  normal 
size  but  commonly  glazed  and  somewhat  depressed, 
hindocelU  smaller,  usually  flattened,  and  oval  or 
linear  rather  than  round  (fig.  80  A.B)  but  still  with 
a  transparent  lens. 

2.  (a)  Antennal  sockets  rather  low  on  face  but  not  con- 
tiguous with  frontoclypeal  suture,  separated  from  it 
by  one-third  to  one  half  a  socket  diameter;  (b)  male 
antenna  with  13  articles. 

3.  Gypeus  tripartite,  divided  by  distinct  sutures 
(fig  SO  I) 

4.  (a)  Mandible  usually  notched  or  aiigulate  on  ex- 
temoventral  maigfai,  inner  margin  with  one  or  two 
small  teeth  near  mkldle;  (b)  mouth  parts  short; 


^i^py lighted  material 


Palarus 


FIG.  80.  Structural  details  in  the  genus  Palarus;  A-B,  ocellar  area  of  female  latifrons  and  rufipes,  resp.  ;  C,E,K,  pygidium  of 
male  amhustus.  latifrons,  and  rufipes.  resp.;  D,F,G,  female  pygidial  plate  of  latifrons,  rufipes,  and  handlirschi 
resp.;  H,  male  genitalia  of  variegatus;  I,  face  of  female  rufipes;  J,  sternum  VIII  of  male  variegatus;  L,  wings  of 
rufipes. 
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(c)  mandible  socket  open. 

5.  Pronoial  collar  short,  high,  often  closely  appressed 

to  scutum. 

6.  Scutum  will)  notauli  absent  or  only  weakly  devel- 
oped anterioriy. 

7.  Episictnal  and iCfobai  sulci  jMeseni, 

8.  (a)  Foreleg  with  well  developed  tarsal  rake  in  botli 
sexes;  (b)  hind  femur  simple  apically;  (c)  midcoxae 
widely  separ.iifil, 

9.  Frupodcum  sliorl;  (b)  enclosure  usually  well  de- 
fined, triangular,  apex  extending  onto  posterior 
vertical  face:  (r)  no  propodeal  sternite. 

lU.    (a)  Tliree  suhinaimiial  cells;  (b)  two  recurrent  veins, 
both  received  by  submarginal  II,  or  first  ends  on  I; 
(c)  marginal  ceU  truncate,  appendiculate  (fig.  80  L). 

11.  (a)  Jugal  lobe  about  half  length  of  anal  area;  (b) 
hamuli  not  dividi'd  into  two  gioups 

12.  (a)  Caster  sessile;  (b)  pygidial  plate  present  in  both 
sexes. 

13.  (a  I  Volsilla  apparently  absent  (flg.  80  H);  (b)  gono- 

stylc  simple. 

Sv^lcrmtics:  I  he  affinities  ot  Falams  are  not  clear. 
MoMier  ( 1919)  established  the  tribe  Palarini  i'or  Palan/s 
and  Dinetus,  but  these  two  genera  are  not  allied.  Hand- 
lirsch  (1925)  removed  Dinetus  and  placed  It  In  a  new 
tribe,  the  Dinetini,  wliicli  wo  have  (raiisf;':icil  lo  il  r  As- 
talinae.  Handlirsch  (.1925,  1933)  placed  Palama  in  the 
Larrinae,  and  Beaumont  (1949b)  followed  this  arrange- 
ment. Tliis  placemetil  can  be  defended  on  the  basis  of 
several  larroid  features  Ibund  in  Palanis:  single  midlibial 
Spur,  strong  convergence  of  the  eyes  lov^  ards  the  ver- 
tex, notched  mandible  (variable  in  both  Palafta  and  Ihe 
Larrinae)  with  one  or  two  inner  basal  teeth,  abnormal 
hindocelli,  and  similar  genitalia.  However,  none  of  these 
characters  are  unique  to  the  Larrinae  and  must  are  sub- 
ject to  variation  within  the  group.  I'bus,  the  argument 
could  just  as  casiK  bo  made  that  their  presence  in  Palo- 
rus  is  a  matter  of  parallel  evolution  and  not  indicative 
of  a  close  relationship.  For  example,  deformed  ocelli 
have  evolved  in  iho  Nyssonlnae  (Bembicini.  Heliocausini) 
and  also  in  the  Philanilunac  (Odontosphecini).  Theft/- 
arus  habit  of  using  Hymenoptera  as  prey  is  not  known 
in  any  larrid,  but  is  common  in  some  Philanthinae.  In- 
deed, there  is  rather  striking  resemblance  between  M' 
tfn/v  and  tire  pliilanihines  as  far  as  color  pailern  is  con- 
cerned, and  one  could  probably  defend  (albeit  weakly) 
placing  Ar&mrf  in  this  subfamily  on  morphdogical 
grounds.  Both  have  one  midtibial  spur  and  the  genitalia 
and  wings  of  Palants  are  quite  similar  to  those  of  the 
Ctercerini,  the  wrings  being  particularly  like  h'uctrceris 
(compare  figs.  HO  I  and  IS4  F).  The  male  hindfemur 
of  /•'.  Iiandiinchi  has  an  apicolatcral  process  similar  to 
Cerceris,  but  analogous  structures  are  also  found  in 
the  Larrinae. 

There  are  a  number  of  peculiar  or  unique  features  in 

Palanis  tlial  cast  doubt  on  the  placonicril  ol  this  genus  in 
the  Larrinae  (or  Philanthinae).  The  tripartite  clypeus 
(fig.  80 1)  ofPakatis  is  unique,  althou^  it  is  true  that  the 


clypeus  in  some  Larrinae  (Tachvtes  and  a  few  exception- 
al       for  example)  has  a  suggestion  of  such  division, 
but  the  clear  suturelike  lines  found  in  Palanis  arc  absent 
or  incomplete  in  most  of  these  examples.  The  same  ap- 
plies to  the  philanthine  clypeus.  The  abdombial  modifi- 
cations in  Palarus  aie  peculiai,  .iiul  sinulai  structures  such 
as  the  Irunsvcrsc  keel  on  sternum  11  are  found  only  in  a 
few  other  Spheddae:  fjurlsaon  (Larrinae).  Hetiocmtms 
(Nyssonlnae).  and  several  otliet  nyssonine  [groups,  The 
combination  ot  wing  features  lound  in  Palanis  is  also 
distinctive:  the  rather  small  hindwing  jugal  lobe,  and  the 
shape  of  the  third  submarginal  cell  including  the  proxim- 
ity of  Its  outer  side  to  the  apex  ol  the  marginal  cell. 

The  larva  oi Palams  has  been  discussed  by  Evans 
(19S8a).  Although  he  retained  Palarini  as  a  tribe  in  the 
Larrinae,  it  is  clear  from  his  description  that  the  larva 
of  Palanis  differs  in  a  immber  of  ways  from  all  Other 
known  iarrine  larvae. 

For  the  present  it  seems  wisest  to  maintain  the  Palarini 
as  a  Iarrine  tribe.  Only  after  more  has  been  learned  about 
spiiccid  biology  and  larvae  can  the  relationships  oi  Palarus 
bie  properly  evaluated. 

Genus  Palarus  Latroillc 

Generic  diagnosis:  Eyes  nearly  holopuc  (except  inF  tor/- 
J'rons  group),  hindocelli  flattened  and  dotornicd  (except 
in  P.  iatifrons  and  handlirschi  groups);  face  above  anten- 
nal  sockets  swollen;  antenna  short,  scape  short,  stout,  fla- 
gellomeres  about  as  Iitni;  as  w  ide,  hasa!  male  nagclIomeTes 
ottcn  with  shiny  angular  areas  ventrally  and  terminal  arti- 
cle sometimes  truncate:  occipital  carina  joining  hyposto- 
mal  carina  about  midway  between  apex  of  oral  fossa  and 
mandible  base;  mandible  notched  or  angular  extemoven- 
trally  (except  some  species  of  bistrio  group);  labrum  short, 
broadly  trianguhu;  legs  short  and  stout,  mid  and  liind- 
legt  with  numerous  stout  spines,  arolium  large;  submargi- 
nal cell  II  triangular,  sometimes  briefly  petiolaie,  crosa- 
vein  r-m)  of  forewing  meeting  marginal  cell  near  its  apex; 
media  of  hindwing  diverging  after  crossvein  cu-a;  vertical 
face  of  ■'.astral  terpum  I  concave,  tergum  I  with  lateral 
carinifoim  or  lamelliforin  prominences  mesad  of  the  spir- 
acle in  the  variegatus  and  histrio  groups  (these  are  mesad 
of  lateral  tergal  carina);  sterna,  especially  II,  variously 
modified  into  thick  transverse  keels,  or  tubercles,  or  spe- 
cial plalelike  areas  in  hoi!)  se.\es  (except  latithDiK  aioup. 
females  odwidlinchi  group,  and  some  females  of  histrio 
group):  male  sternum  VIII  strong  sderotized,  apex 
broadly  rniiruled  or  bluntly  acuminate,  sides  usually  thick- 
ened or  upturned  towards  apex  (fig.  HO  J ). 

Geographic  range:  Palarus  extends  through  all  of  Afri- 
ca, so«i!ioi:i  I'liiopc.  and  acioss  southern  .Asia  as  far  as 
China  and  Korea.  It  is  not  recorded  fiom  Japan  or  south- 
east Asia.  Thirty-'two  species  are  currently  rccogiii/ed; 
th^  are  nearly  equally  divided  between  Africa  and  Asia. 
However,  the  range  of  a  few  extends  over  both  areas. 

Sy\iciiHi!ii.s:  The  tnosi  distinciive  features ofiUowt 
arc  liie  tripartite  clypeus,  the  defurined  ocelli,  the  mod- 
erate jugal  lobe,  and  the  abdominal  modifications.  There 
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FIG.  S\.Palarus  rufipes  LatreiUe.  male. 


are  several  distinct  groups  within  Palants,  and  Turner 
(1911)  divided  the  genus  into  five  or  six  species  groups 
based  primarily  on  the  structure  of  the  last  terguni  of  the 
male.  Beaumont  (1949b)  refined  Turner's  groupings  by 
employing  nnuc  structural  features  of  both  sexes.  He  re- 
duced the  number  of  species  groups  to  four. 

The  latij'rons  group  includes  only  one  African  and  one 
Asian  species.  Unlike  all  other  Palanis  the  eyes  of  these 
species  arc  broadly  separated  al  the  vertex,  and  the  hind- 
ocelli  are  the  most  ordinary  in  the  genus  (fig.  80  A).  Also, 
the  abdominal  venter  is  little  modified  and  terguni  I  lacks 
the  laterobasal  carinae.  All  of  these  features  suggest  that 
the  latifmns  group  is  the  most  generalized  in  the  genus. 

The  liandlinchi  group  has  one  Asian  and  three  African 
species.  In  these  the  eyes  are  holoptic  or  nearly  so,  and 
unlike        Palants  the  first  recurrent  vein  is  received  by 
submarginal  cell  1.  Tlic  male  has  a  strong  transverse  keel 
on  sternum  II.  but  the  female  sternum  is  simple. 


Tlie  variegatus  and  hhtrio  groups  contain  the  majority 
o( Palants,  which  are  about  equally  divided  between  them. 
These  two  groups  arc  separated  from  each  other  primarily 
by  pygidial  differences.  Features  they  hold  in  common 
and  that  set  them  apart  from  the  latifrons  and  handlirsdii 
groups  are:  eyes  nearly  holoptic  (fig.  80  B.  I),  recurrent 
veins  received  by  submarginal  II  ox  interstitial,  tcrgum  1 
nearly  always  with  a  strong  cariniform  or  lamclliform  ridge 
laterally  (mesad  of  the  lateral  carina)  (fig.  XI  ),  and  sterna 
variously  modified  in  both  sexes.  Some  species  in  the 
histrio  group  lack  a  notch  on  the  mandible  (hisirio,  inimi- 
lus,  hastatifroHs).  and  the  first  male  tarsomere  of  certain 
species  in  the  variegatus  group  is  modified  into  a  large 
flattened  plate  {ntfipes,  dongalensis). 

Tlie  pygidial  plate  displays  important  differences  at 
both  the  specific  and  group  levels.  The  female  plate  is  as 
follows  in  each  group:  lalifrotis  group    surface  covered 
with  heavy  longitudinal  ridges  (fig.  80  D)\  handlirschi 
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gruup  Willi  a  V-sliapeU  cariiiu  on  the  pygidial  surface 
which  paralleU  the  pygidial  carinue.  the  pygidial  surface 

is  also  loin'itiidiiKilly  ridged  ( Hg.  XO  {',).  varie^atm  group 

surlucc  covered  willi  vciy  titiL-  iDibiitudiiial  ridges 
dig.  80  fy.hhtrio  group     surface  smooth  but  punctate. 
Tlie  male  pygidial  plalc  dittcrs  as  follows:  latifrons  group 
~  acuminate  or  roundly  truncate  apically,  a  spine  on  the 
teigum  lateivl  to  base  of  plate  (fig.  80  E);  handlinchi 
group  -  pygidial  carinae  weali,  apex  subtruncate;  variefft 
tus  group    plate  rather  narrow,  strongly  elevated,  usu- 
ally bifurcate  apically  or  acute  (fig.  80  K);  liistrh  group  - 
plate  bfoad,  trifurcate  apically  (fig.  80  C). 

Allometric  growth  poses  an  interesting  problem  for 
students  nf  Palanis,  This  applies  primarily  to  the  various 
abd<inuiial  leaturcs,  such  as  the  transverse  keel  on  the 
second  sternum.  Within  one  species  the  smaller  individu- 
als may  have  a  small  ot  indistinct  keel.  Larger  individuals 
have  a  strong  keel.  Similar  variation  is  found  in  the  width 
t)f  the  interi>cular  space. 

Biology:  The  activities  of  Palarus  have  been  fairly  well 
documented  by  Brauns(19l  la),  Ferton  (1912a).  Ahrens 
(1925),  Clausen.  Gardner,  and  Sat  .  (  l'»  ^ri.  Muc/;ir  ( 1052), 
Grandi  (1961 ),  and  Tsuneki  (196yaj.  Observations  of 
earlier  workers  have  been  summarized  by  one  or  more  of 
these  authors  Most  studies  have  been  of  P.  varicgariis, 
and  the  following  notes  pertain  to  this  species  unless  other- 
wise Stated.  Ahien's  paper  (in  Russian)  deals  with  variega- 
tus  also,  but  because  !iis  observations  differ  in  some  re- 
spects from  those  oi  other  workers  his  paper  will  be  dis- 
cussed separately. 

The  nest  is  excavated  in  packed  sandy  soil  or  heavy 
clay  and  usually  in  ground  that  is  rather  barren  of  plant 
life.  Such  areas  often  support  hirge  numbers  o(  nesting 
females.  Several  authors  have  observed  that  the  female 
(males  also?)  spends  (he  night  inside  the  nest,  sealing 
the  entrance  behind  her  with  sand  lirauns  'Stated  that 
preexisting  holes  may  be  utilized  tor  ilus  purpose  in 
south  African  species.  Both  males  and  females  of  African 
Palarus  frequent  flowers  according  to  Braiuia.  The  male 
seeks  out  nesting  females,  and  when  one  is  located  he 
ciicles  above  her  and  finally  lanus  upon  her. 

riic  nest  is  excavated  before  prey  capture  and  contains 
a  single  cell.  The  burrows  penetrate  the  soil  at  an  angle 
and  average  about  .^O  5  cm  in  length.  Tlie  cell  is  a  few  ceii 
timeters  below  the  soil  surface.  Details  of  the  bin  row  have 
been  described  only  for  P.  variegattn.  In  this  species  the 
burrow  lias  several  vertical  undulations  before  the  cell  is 
reached.  Uuniig  construction  of  the  nest  the  female  may 
continue  her  excavations  for  a  long  lime  (20-30  minutes) 
without  coming  to  the  surface.  Thus,  as  she  digs,  soil  is 
pushed  back  behind  her  blocking  the  burrow  entrance. 
Apparently  nest  closure  dutiii^;  the  liuiil  for  pioy  varies 
from  wasp  to  wasp.  Several  authors  have  noted  that  the 
entrance  is  often  left  open  during  the  hunt. 

Piihinis  mass  provision  with  hynienopierous  adults  of 
a  great  many  tamilics  (Iclincuinonidae,  Tiphiidae,  Sco- 
lildae,  Mutlllldae,  Sphecidae,  Pompilidae,  Vespidae,  and 
varitius  bees),  and  no  prey  specificity  is  apparent.  The 
tcmalc  may  stay  neat  her  nest  wailing  for  some  wasp  to 


fly  by.  In  this  case  the  Palants  flies  up  and  catches  the 
prey  in  mid  air,  then  fails  or  flies  to  the  ground  in  order 

to  sting  and  paraly/e  the  victim.  In  i>tlier  cases  the  Pala- 
nis  lemale  may  tly  in  search  of  prey.  The  female  flies  to 
the  nest  with  her  prey  and  if  the  nest  entrance  is  blocked 
she  leaves  the  vi,M-ii  fe'iipniari!>  on  tfie  gr<nind.  opens 
the  ncsl.  giKs  inside,  comes  liack  out  head  first  and  grasps 
the  piey.  and  then  pulls  it  inside  the  nest  after  her  (walk- 
ing backwards).  If  the  nest  is  already  open  on  arrival,  the 
PaUnus  goes  directly  into  the  nest  with  her  prey.  Five  to 
1 2  prey  are  stocked  in  a  cell,  and  the  egg  is  laid  on  the 
venter  of  the  first  provision.  During  final  nest  closure  the 
pygidial  plate  of  the  female  is  used  to  tamp  the  soil. 

Several  aulhnrs  have  noted  (!iat  the  lieads  of  die  pii'V 
have  been  twisted,  presumably  by  the  Palarua  (Dutbur, 
1841 :  M6czir.  19S2:  Grandi  1961).  In  some  cases  the 
head  has  been  Totaled  so  many  times  that  it  is  easily  sepa- 
rated from  the  body.  Moczar  was  of  the  opinion  that 
this  strange  behavior  was  a  substitute  method  of  paralyz- 
ing the  prey.  This  explanation  seems  unlikely  in  view  of 
the  well-developed  sting  of  femrie  Mono,  and  Grandi 

has  apparently  t>bserved  stinging  of  ptey  in  ArlonO.  No 
one  has  observed  the  act  of  "head  twisting,"  and  its  signi- 
ficance  awaits  explanation. 

Ahren's  (1^25)  report  on  P.  vark'i^altis  contains  a  few 
questionable  observations.  He  stated  that  some  nests  had 
up  to  four  cells,  although  he  was  imaMe  to  follow  the  bur- 
row  to  each  cell  in  these  supposed  multicellular  nests. 
This  suggests  that  lie  may  have  confused  several  nests  as 
one.  However,  several  times  lie  observed  two  females  exit- 
ing from  a  single  burrow.  If  these  latter  observations  are 
correct,  they  give  more  credence  to  his  records  of  multi- 
cellular nests.  Coinnion  use  of  a  single  burrow  by  more 
than  one  female  is  rare  in  the  Sphecidae.  Atiothcr  inter- 
esting aspect  of  Ahren's  paper  is  the  statement  that  egg 
deposition  was  delayed  until  several  provisions  had  been 
made.  This  is  supported  by  Tsuneki  (1969a).  although 
Grandi  (1961)  stated  that  the  egg  Is  laid  on  the  first  pro- 
vision. 

In  South  Africa,  Palants  can  be  a  nuisance  for  beekeep- 
ers. Brauns  ( 101  la)  reported  that /'a/ana  lalijmm.  which 
often  utilizes  honey  bees  as  prey,  is  commonly  found  in 
great  numbers  near  beehives  and  can  exact  a  considerable 
tiill.  This  species  has  earned  the  name,  "Banded  Bee 
Pirate." 

(  heckhst  of  Palarus 

The  parentheses  at  the  end  of  each  citation  contain  the 
code  letters  that  denote  the  species  group  to  which  the 
taxon  belongs    ( L)  =  latijnms  group:  (HA)  =  handlirschi 
group,  (V)  =  variegatus  group;  (Hi)  =  histrio  group. 

embusua  iCiug.  1845:  n.  Africa  (HO 

SSp.  fw/r/sf/s  Turner.  I'>II;nw  .Africa 
hisrrii)  Lepeletier.  1845  (Asiaia),  nec  Spinola,  1838 
auraniiacm  Kadoszkowski,  1893;  sw.  USSR:  Turkmen 

S.S.R.(V) 

beatmonri  Bytinski-Salz,  1 957;  Turkey  (HI) 

bernardi  Beaumont.  1'' C  .  Sudan  (V) 
bisignatus  F.  Morawitz.  1890;sw.  USSR  (HI) 
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cumberi  Turner,  191 1,  iie.  India  (.HA) 

ihngcJen^  Klug,  1845;  n.  Africa,  Arabian  penin.  (V) 

ni/lpcs  Spiru^la.  IS.^S;  nec  LatRilk,  1812 

decipwm  Honorc,  1941 
fortfuriobttus  Cameron,  1907;  India  (V) 
fwterarius  F.  Morawitz,  1889;  Mongolia,  India,  sw.  USSR 
(HI) 

ji0affifKoliM889 

qukwem  Nurse.  1903 
lumdlinclii  Brauns,  191 2; s.  Africa  (HA) 
ssp.  nigrmr  Arnold,  1923;  Rhodesia 
ssp.  (KxUenialis  Arnold.  1^'2'5;  S.-W.  Arrica 
liastatifrons  Turner,  1919;  Isiael.  Jordan  (HI) 
tK^,eiricamis  Beaumont,  1949;  nw.  Africa 
ssp.  oceanicus  Beaumont,  1949;  Morocco 
hhtrio  Spmola,  1838;n.  Africa  (HI) 

histrio  Dahlbum.  1 845.  nec  S^pinola,  1838 
lepklns  Klui!.  1 845 

uicerlus  Rados/.kowski.  1893:  sw.  l-'SSR:  Turkmen 
S.S.R.  (HI)  (?  =  bisignaiin) 

biterruptus  (Fabricius),  1787  (O'o^fo);  Sri  Lanka,  India 
(L) 

hamuptm  Fabricius.  1787  {Bemhex) 

indlcus  Gmelii),  1790  {Vespa),  new  name  for  Vespa 
interrupts  (Fabricius),  1787  (Bembex) 

orimtdisKiM,  1884 
klugi  Menke,  new  name  for  inUicus  Nurse;  India 

indk  us  Nurse,  1903.  necGmelin,  1790 
heltis  Klug.  1845;  Egypt  (HI) 

annulatus  Walker,  1871  {Larra),  ncc  Klug,  1845 

iMl/itm  Handlirscli.  1892  (5rKUS) 

eximius  llunord,  1941 
ssp.fahhis  Nurse,  1903;  India.  Iraq,  Iran 
ssp,  Jisptilahilis  Mi)rice.  1911;  Algeria 
latijruns  Kohl,  1884;  s.  Africa  (L) 

curvOineatitt  Cameron,  1905 

Uneatifrom  CLitncr on.  1905 
maculatus  Dahlbum,  1845;  s.  Africa  (.') 
mult^natus  Arnold,  1960;  Kenya  (V) 
niirsei  Turnei  .  1911;  Indi.)  (Hi  l 
ubesus  Arnold,  I9S1;  Mauritania  (llA) 
ondU  Brauns,  1898;s.  Africa  (V) 
pannihis  Beaumont,  1949;  n.  Africa  (HI) 
pfitlluri  Brauns,  1898;  s.  Africa  (V) 
pictiventris  F.  Morawitz,  1890;  sw.  USSR:  "Transcaspia" 
(HI) 

rothsehOdtyitBnM,  1908;  e.  Africa  (V) 

ntfipcs  Ljlrcille.  lS12:iiw.  Africa  (V) 

Jlavipex  Fabricius,  1793  (Tiphia),  nec  Fabricius,  1781 
AuffWfiiln  Dufour,  1 853 

^uiitilfni  Murice.  1807;  n  Africa  (V) 
seraxensis  Radoszkowski.  lH93:sw.  USSR:  Turkmen 
S,S.R.(Hn 

^rinoke  Saussuie,  18S4;  Egypt,  Arabian  Penin.  (V) 

fiihiventris  Latreflle.  1812 

ssp.  niger  Beaumont,  1''  t'^:  ii.  .MVica 
tunieri  Brauns,  1912;  s.  Africa  (HA) 
Mrfasafus  (Fabricius),  1781  (Tl^lf);  Europe,  w.  Asia, 

China  (V) 


flavipes  Fabricius,  1 78 1  (Crubro) 
auiiinosus  Eversmann,  1849 
tsf.afri>m  F  Morawitz,  1893;  sw.  USSR:  Tadzhik 

S.S.R. 

ssp.  mba  Sickmann,  1 894;  China,  Korea,  Quelpart 
Island 

sel^tiuensis  Okamoio,  1924 

Tribe  Miscophini 

Tliis  is  a  highly  diversified  group  of  wasps  with  respect  to 
both  morpliology  and  biology.  It  contains  some  of  the 
most  primitive  larrine  genera,  as  well  as  some  highly 
specialized  types.  Miscophins  are  moderate  (o  very  small 
wasps,  a  few  of  which  rank  among  the  smallest  sphecids 
krinwii.  C.niicitling  '.villi  liic  sir^'iiu  Icndoiicy  for  reduc- 
tion in  body  size  in  this  tribe  is  the  trend  toward  reduc- 
tion in  wing  venation. 

Spiders.  Orthoptcra,  Hemiptera,  HniiKiptera.  Psocop- 
tera,  lepidopterous  larvae,  and  Diptera  aie  used  in  nest 
provisioning  by  various  misoophin  genera.  The  habits  of 
SK  of  the  14  gener.i  are  still  unknown. 

l;ndeniisni  is  higii  in  the  Miscopliiiii.  ,\  number  of  gen* 
era  are  known  only  from  Australia  or  southern  Africa, 
for  example,  which  may  be  an  indication  that  the  Misoo« 
phini  is  an  old  group.  Only  two  genera,  Lyroda  and 
NUeh,  are  coismopolitan. 

IXagnostic  dwaeten: 

1.  (a)  Inner  iubits  usually  either  parallel  or  converg- 
ing above  (Hgs.  87, 9 1);  (b)  ocelli  normal. 

2.  (a)  Antennal  sockets  low  on  face,  contiguous  with 
frontoclypeal  suture  (except  in  Me^inpalana):  (h) 
male  with  1 1  flagellonicrcs  except  only  1 0  in  Scri- 
a^ttumu  and  some  SoHereOa. 

3.  (a)Clypeus  tran.sverse.  variable,  usually  with  a  med- 
ian lobe  and/or  teeth;  <b)  labrum  small,  usually 
hidden. 

4.  (a)  Mandible  usually  notched  or  angulate  externo- 
venlraliy  (exceptions:  Mesopalanis,  Niteb,  Auchen- 
(^tlumis,  and  most  SolicrcUa).  inner  mandibular 
margin  with  or  without  teeth;  (b)  mouthparts  usu- 
ally short;  (c)  mandibular  socket  open  except  in 
AiK  hcniiphonis. 

5.  Pronotal  collar  variable 

6.  Scutum  usually  without  notauli. 

7.  (a)  Episternal  sulcus  present  except  in  Salinsicihoides 
and  some  Saliosietlms  and  Mist  i>plu>ides;  (b)  liyper- 
sternaulus  present  in  Nitela  and  Audwnophonts. 

8.  (a)  Female  foreleg  with  a  tarsal  rake  except  in  Aff- 
tela,  Aufhcnaphorus,  rriDSl  Soliert'Ua.  and  some 
PlefUfculus  and  Miscnplttis-  (li)  liiiidfLMniir  Nitnple 

apically,  usually  thickest  towards  base;  (c)  midcoxae 
widely  separated  to  contiguoiis;  (d)arolium  variable; 

(e)  male  forecoxa  and  tmcbanter  unmodified  except 
in  Solierella,  male  forcfcmur  simple. 

9.  (a)  Propodeum  short  to  long;  (b)  enclosure  present 

or  absent;  (c)  propodeal  steinile  absent. 

10.  (a)  Number  of  submai^ginal  cells  ranging  from  tiuce 
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to  none,  second  often  petiolalc;  (b|  usually  iwo  ic- 
currenl  veins  but  none  in  Miscophoides,  and  submar- 
cinal  II  absent  in  Saliostetliiix,  Salioslet/ioUes.  ,\'ilela, 
and  AuclifHoplionn,  and  sinnetiines  absent  oi  evan- 
escenl  in  a  few  Misctiplms,  tcrniinatii)M  point  <if  re- 
cunent  veins  variable;  (c)  marginal  coll  apex  variable 
(open  in  Saliostethhdes  and  Miscophoides,  and 
•iomL'  Saliosii  llms  and  Misroplttis). 

11.  (.a)  Jugal  lobe  small  to  moderate,  never  more  than 
h^f  length  of  anal  area  (absent  inSi^Jstethiodes, 
MiuophoiJvs.  and  .  lf/r//e/to|iAonis);(b)  hamuli  not 
divided  into  two  groups. 

1 2.  (a)  Caster  sessile  (pedunculate  in  some  Lyroda  and 
Miacophm).  (b)  pygidial  plate  present  or  ;if>sfni 

13.  (a)  Volsella  present  or  absent,  (b)  gunostyle  usually 
simple. 

SystcHtativs:  The  Miscophini  is  separated  from  the 
utiicr  larriiie  tribes  by  the  loilowiiig  combination  of  char- 
acters: I)  ocelli  normal,  2)  inner  orbits  not  emarginate 
and  usually  convei  jini:.  above  or  parallel,     jugal  lobe  of 
Inndwiiig  never  mure  than  half  as  long  as  anal  area  and 
usually  less,  sometimes  absent,  4)  hindfemur  simple  api- 
cally .  5 )  clypeus  not  divided  by  vertical  sutures  into  three 

parts. 

The  five  characteristics  above  serve  to  separate  the  tribe 
from  other  larrincs  but  not  from  the  Crabroninac.  The 
typical  crabrnninc  characteristic  of  one  submarginal  and 
one  discoidal  cell  in  the  forewing  is  also  found  in  a  tew 
miscuphins,  Nitela,  Auchenophonts,  Saliouethm,  and  a 
few  atypical  Mtsci^ffm.  The  length  of  the  scape  is  diag* 
nostlL-  ill  these  cases,  however.  The  crabronine  scape  is 
about  halt  the  length  of  the  (lauellum.  whereas  in  llie 
Miscophini  it  is  much  less  than  half  the  flagellar  length. 
The  inner  orbits  in  the  Crabronini  usually  converge  below, 
and  correspond inely  the  eye  facets  are  larger  towards  the 
clypeus.  In  llu'  Mi'vc  opliiiii  the  inner  orbil-.  vlt\  r.irely 

converge  below  and  then  only  sliglitly.  1'hc  lower  eye 
facets  are  not  conspicuously  enlarged  in  the  Miscofrfiini. 

None  of  the  miscophin  genera  have  the  oxyhelin  char- 
acteristic of  fusion  of  the  single  submarginal  and  discoid- 
al  cells.  Neither  do  the  miscophlns  possess  the  mctanotal 
and  propodeal  proeessess  which  are  nearly  universal  in 
the  Oxybelini.  Only  one  oxyhelin  genus,  Belomicroides, 
lacks  these,  and  one  species  in  particular,  sautschii,  is  very 
similar  to  IHcitoculus  except  for  the  fused  forewing  ceils. 

Various  sections  of  the  Miscophini  as  here  constituted 
have  lu'i  ri  ■..\()i'i)i/ed  as  separate  tribes  al  dirferent  limes 
by  ditiereiu  authors.  Lyroda  has  usually  been  associated 
with  the  Larrini  (or  TachytinI),  but  the  normal  ocelli 
preclude  this  assiviaiion;  and  there  aie  ceilainly  many 
more  points  of  similarity  between  Lyroda  and  some  mis- 
cophin genera,  such  7S,Panaiysson,  Sencophtma.  and 

WpW(if(//t/v,  ihan  there  arc  to  any  oftlie  uenera  in  the 
Larnni.  f  urthermore.  Lvans  (  r>04c)  indicated  tiiat  the 
larva  of  Lyroda  b  similar  to  that  of  MenoeuUiS,  and  he 
placed  the  genus  in  the  Miscophini. 

Dalla  Torre  (1897)  proposed  the  subfamily  Serico- 
phorinae  for  Smcofriwrus,  ^thodrotes.  and  Panmyaan 


(Tunicz.  1''14,  used  the  name  Faranyssoninac  for  the 
same  group  ),  but  there  is  little  to  justify  the  retention  of 
this  assemblage. 

The  tribe  (or  subfamily)  Niteiini  has  been  used  in  the 
past  tor  i\'i!ela.  Miacophns,  and  related  genera  or  simply 
iot  Nitela.  It  would  not  be  unreasonable  to  recognize 
this  tribe  if  it  contained  onlyMfe/a  and  the  seemingly 
related  Aiulicnophortts.  but  until  the  male  of  die  latter 
is  better  known  we  feel  it  is  best  to  remain  conservative 
on  this  point.  These  two  genera  are  the  only  miscophins 
with  a  h\'peis!eriKniIus-  Rotli  have  similar  venation, 
simple  mandibles,  and  nu  pygidial  plate  or  tarsal  rake. 
The  closed  mandibular  sockets  of  Auchenof^orus  is  a 
discordant  feature  in  the  Miscophini 

The  possible  phylogenetic  relationships  of  the  mis- 
cophin genera  are  indicated  by  the  dendrogram  in  fig.  82. 
One  should  view  this  diagram  with  anqpen  mind  since 
many  of  the  genera  arc  poorly  known.  The  males  of  some 
await  discovery,  and  much  is  still  unknown  about  ethol- 
ogy as  well  as  the  larvae.  When  more  information  is  avail- 
able in  these  areas  the  dendrogram  will  no  doubt  need 
to  be  modified 

The  Miscophini  is  the  least  homogeneous  tribe  in  the 
Larrinae.  For  example,  it  contains  several  genera  (Larris- 
s(>n.  Mi'S'>palann.  and  Autiienophonn).  the  atllnities  of 
wliu  l'i  iit^  nut  iMilitely  olcat.  On  the  other  hand,  some 
LL  i  i  j  i  :  nin  iously  closely         {.Lyroda.  Paranysson, 
Plenoadus,  Solierelia,  and  Misc<^au).  These  are  the 
most  typical  genera  of  the  tribe,  and  they  form  a  core 
around  which  the  remainnig  genera  can  he  i:i  (niped. 

Lyrvda  probably  is  the  most  generalized  member  of 
the  tribe.  Its  wing  venation  is  not  reduced,  and  the  body 
is  elongate.  Prey  consists  of  Orthoplera.  The  greatly  re- 
duced venation  of  Miscophoides  undSaliosielhoides 
ranks  these  genera  among  the  most  specialized  in  the 
tdlbe.Sericophtma,  which  provisions  with  flies,  appears 
to  be  the  most  biologically  advanced  genus.  Although 

the  miscophin  ancestors  probably  did  not  have  notched 
mandibles,  most  of  the  genera  in  the  Miscophini  do. 
Auehenopkonti  and  Nitela  do  not  have  notched  mandi- 
bles and  possibly  never  did  have.  The  notch  is  absent 
in  most  Solierelia,  and  presumably  in  this  genus  the 
notch  is  in  the  process  of  being  "phased  out"  probably 
in  response  to  the  switch  from  ground  nesting  to  twig 
iicslmg.  1  he  pygidial  plate  is  present  in  most  miscophin 
genera,  hut  is  absent  in  Xiicia,  Aticlicnophonis,  Spho- 
droles,  Miscophus,  Saliustethus,  Miscophoides,  and  all 
but  a  few  Solierelia.  In  Solierelia  this  loss  may  be  due  to 
a  change  to  twig  neslini:.  hut  some  S^'Hcrfllu  siill  nest  in 
the  ground  althougli  tliese  use  abandoned  burrows.  A(- 
tela  and  Attdtenophonts  may  never  have  had  a  pygidial 

plate.  Miscophus  nest  in  loose  sandy  soil  and  possibly 
have  lost  the  need  for  a  pygidial  plate.  Perhaps,  however, 
Misoplnis  and  most  of  the  members  of  its  phylogenetic 
branch  have  never  had  one.  l  itis  hypothesis  is  supported 
by  the  fact  that  Satinstelfioides,  presumably  one  of  the 
most  advanced  i:oijjr.i  i^n  this  line  has  a  pygidial  plate 
The  habits  of  Saliosteihus  and  Miscophoides  are  unknown. 
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Rcductii)n  of  wing  venation  is  conf  ined  primarily  lo 
two  phylelic  lines:  Mixcophus  and  its  relatives.  andATf- 
tela       Auchenophorus.  Reduction  in  body  si/e  seems 
to  be  correlated  with  loss  of  venation.  Other  specializa- 
tions ur  peculiarities  in  the  Miscophjni  arc:  I )  develop- 
ment of  a  long  malar  space  {Nitela,  some  Solierella,  some 
Mixcaphnidcs,  one  Plenoculia);  2)  loss  of  hindwing  jugal 
lobe  (Aiu  licnopluiriis,  Saliostctlundcs,  Miscop/wiJcs): 
3)  muditlcatiun  of  male  ibrecoxae  and  trochanter  {Solie- 
rella);  4)  loss  of  epistemal  sulctn  (^aUostethoktes,  some 
Saliostetkus,  and  MiscophoiJes);  5)  hindcoxa  with  prong 
or  tubercle  (Paranysstin);  6)  modification  of  nuile  sterna 
(Larrissoii),  7)  reduction  in  number  of  male  flagellomeres 
(Stria iplinnis,  some  Solierella):  8)  fiypostoma  with  para- 
iiiaiuiibular  process  (Auchenophorus). 

Bidloii)':  I'here  are  data  for  only  eight  of  the  genera  io 
the  Misi  ophini-  Lyroda,  Sericophorua,  Pamnysson.  Pieno- 
cuius,  Miscophus,  Sphodrotes  and  some  Solierella  are 
ground  nesters.  A'itela  and  some  Solierella  are  twig 
nesters.  Prey  ranges  from  spiders  to  Oiptera.  The  most 
interesting  biology  is  found  in  ^lerwvpAcwifs  which  uti- 
li/es  Hies.  In  one  instance,  Rayment  (19SSb)  reported 
the  use  of  one  burrow  by  two  females. 

Key  to  genera  of  Miscophini 


I .  Forewing  with  three  submarginal  ceils 

(nss.83  A-E.84  A-a   2 

Forewing  with  two,  one,  or  no  submar- 
ginal cells  (figs.  83  F.  84  D-K,  85  A-Hi   8 


2.  I'lonotal  colhj:  with  three  dorsal  promi- 
nences (tig.  K6  t).  submarginal  cell  II 
trapezoidal  in  shape,  four  to  six  sided, 
not  petiolate  (fig.  83  A)  (rarely  three 
sided  or  triangular),  and  receiving  both 

recurrent  veins  or  first  interstitial  

      l.yroda.  Say  p.  295 

I'rii7i.)l.i!  ciillar  .it.  ii.il  -  •  ii  11. i!    lor',. illy; 

seeoiul  subinarginal  celi  three  sided, 
triangular,  often  petiolate  (fig.  83  B-D) 
(rarely  four  sided,  but  if  so  still  basically 
triangular  and  first  recurrent  vein  received 


by  first  submarginal  cell  (fig.  83  E)   3 

3.  Genera  from  Australia  and  New  Guinea   4 

From  the  New  WorUl  ami  troiii  the 

Palearetic.  Oriental,  and  hthiopian 

Rej;ions  in  the  Old  World    6 

4.  Second  submarginal  cell  petiolate 

(fig.  83  D);  both  recurrent  veins  re- 
ceiv',-J  b>  second  submarginal  or  first 
interstitial .  second  gastral  sternum 
elongate,  angulate  anteriorly  in  profile 


(fig.  88  h)  Sphodrotes  Kohl,  p.  204 

Second  .sub  ma  retinal  cell  not  petiolate 
(fig.  83  B,l:);  first  recurrent  received 
by  first  submarginal  cell   5 

5.  Occipital  carina  ending  at  hypostomal 
carina;  male  (seven  gastral  tergai  an- 
tenna with  1  J  articles,  male  sternum  II 

simple,  without  a  transverse  flange  

 Serteophorut  F.  SmitlH  p.  299 

Occipital  carina  disappearing  before 


reaching  hypostomal  carina:  male  an- 
tenna with  13  articles  ( fig.  87  B );  male 
sternum  II  with  a  thick  transverse  flange 

(fig.  88  D)  (female  unknown)  

 I ci'-riisnn  Menke,  p.  304 

6.  Externoventral  ni.iigin  o\  nianilihle  usually 

simple  Uig.  '>2  h,l  (weakly  angulate  in  a 
lew  species,  fig.  92  f  ):  frons  with  a  V- 
shaped  .swelling  which  olien  bears  a  V- 
shaped  carina  (fig.  91  A,B),  swelling  when 
viewed  from  above  accented  by  arrangement 
of  facial  pubescence  (fig.  *>!<  I'i;  pycidtal 
plate  absent  in  both  se.xcs  Oig,  "-H  \i)  (teebly 
indicated  in  a  South  .Xmencaii  species  I:  male 
foretrochantcr  concave  or  hollowed  postero- 
basaily  (figs.  92  A-C)  and  forecoxa  often  with 
a  posterior  process  (fig.  92  B);  outer  side  of 
bindtibia  spineless  or  with  three  or  four  widely 

4>aced  spines  (fig.  92  J)  

 Solierella  Spinola,  p.  31 1 

Externoventral  margin  of  mandible 
notched  or  angulate  (fig.  92  G):  frons 
broadly  swollen  or  flat,  without  a  V- 
shapeii  swelling  (fig,    I  C),  ingidial 
plate  present  in  lenialt'  aiul  most  males, 
clearly  defined  by  carinae  in  temale 
(figs.  89  H,  92  1)  (except  in  Panutysson 
inermls);  male  foretrochanter  and  coxa 
not  modified  (tig.       n>:  liindtibiu  usu- 
ally with  numerous  spmcs  m  one  or 
more  rows  ( fig       K  1   7 

7.  Propodeal  dorsum  finely  granulate,  oc- 

casionally finely  ridged ;  female  hind- 
coxa  without  a  ventral  spine  or  tubercle; 
wings  usually  clear;  occipital  carina  in- 
COmpleli'  holow  :  North  :ind  C'entr.  .Ameri- 
ca, Mevlilerraiieaii  area.  Transcapian  area  

 Plenocutus  W.  Fox,  p.  308 

I'ropodcal  dorsum  coarsely  areolate  or 
rctn-ul.tlf  {Puranyssan  uicrmis  only  has 

widely  spaced  longitudinal  ridges)  (fig. 
89  C);  female  hindcoxa  with  a  ventral 

tubercle  or  spinelike  process  (except  in 
P.  invnnis)  (fig,  86  F);  wings  usually 
strongly  iiiiurnate:  n^i.;piial  carina  meet- 
ing hypostomal  carina,  Fthiopian  Region, 

Saudi  Arabia  to  Burma  

 Fanny ston  Cu^rin-Mfoeville,  p.  306 

8.  Externoventral  margin  of  mandible 

entire  (fig.  98  H),  fdn-unu-  w  ith  only 
one  submarginal  and  one  discoidal  cell 

(fig.  85  F-H):  mesopleuron  with  hype^ 

sternaulus  (fig.  99  A)   9 

Externoventral  margin  of  mandible 
notched  or  angulate  (fig.  92  G)  or  if 
not  then  forewing  with  two  submar- 
g:ti;il  ;uu!  two  ilivci>ii!al  cells  (fig.  83  F, 
84  D),  iiiL-sopleuron  without  a 
hypersternaulus   10 

9.  Hindwing  with  jugal  lobe  but  without 

closed  cells  (f^.  85  F.G);  mandibular 

socket  not  separated  from  oral  fossa 

by  forward  extension  of  hypostoma 

(fig.  99  B);  cosmopolitan  Nitela  Latreille,  p.  322 
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Hindwiof  without  a  jugal  lobe  but  with 
medial  and  submedial  cells  (fig.  85  H); 
subdiscoidal  cell  of  forewing  closed 

behind  (f If        H  I;  niamlihuL-ir 'soi-ket 

isolated  from  oral  fossa  by  forward 

extension  of  bypostoma  (fig.  99  C); 

Australia  Auchenopkoms  Turner,  p.  325 

10.  Forewing  with  two  discoidal  and  two 

siibnurgiiial  cells,  the  second  suh- 
nidrcinal  tour  sided,  not  peiiolaie 

digs  83  I  S4  D),^   11 

Forewing  with  two,  one,  or  no  dis- 
coid al  and  submarginal  cells,  second 

8Ubn);ir.eiti;il  (if  present)  three  sided 

and  petiolate        84  t:-K,85  A-E)  13 

11.  Second  submarginal  cell  receiving 

both  recurrent  veins  or  first  intenti- 
tial  (fig.  83  F);  antennal  sockets  not 
contiguous  with  frontodypeal  suture 
(Hg.  87  D);  female  with  a  py^iuiial 
plate  (fig.  89  F);(niale  unknown); 

S.  Africa  Mesopalarus  Brauns,  p.  305 

Second  aubmargiiiai  cell  receiving  only 
second  recurrent  vein,  first  received 
by  first  submarginal  (fig.  83  C)   12 

12.  Female  with  .i  pygidkil  plate:  male 

(seven  gaslral  lerga)  antenna  with 

1 2  articles,  Australia  

 Serieophonu  frontale  (Turner) 

Female  without  a  pygidial  plate; 

male  antenna  with  13  .ui:.les:  Ameri- 
ca and  Mediterranean  area  

 KKmSolierelia  Spinola,  p.  311 

13.  Forewing  with  one  or  two  submarginal 

cells,  and  marginal  cell  usually  closed 
apically  (figs.  84  E-K.  f<5  A  C  ):  hindwing 


with  a  jugal  lobe  (fig.  84  F-l.  85  A-B): 

Old  World  and  Now  World  14 

Forewing  without  submarginal  cells  and 
marginal  cell  open  apically  (fig.  85  D-E); 

hindwing  without  a  jugal  lobe  (fig.  85 

D-E):s.  African  15 


14,  Midcoxae  cimli^iious  behind  or  nearly 

so  (fig.  ^4  .A):  preco.tal  sulcus  strong 
(fig.  94  A):  free  clypeal  margin  usually 
excised  laterally  (fig.  9 1  D);  episternaJ 
sulcus  present;  forewing  variable  (figs. 
84  E-K,  85  B)  but  commonly  with  two 
submarginal  cells  and  one  or  two  discoidals; 

Old  and  New  World  Miscophus  Jurine,  p.  314 

Midcoxae  usually  widely  separated  (fig. 
94  B);  precoxal  sulcus  usually  absent  or 
weak  (hg.  94  B);  free  clypeal  margin  en- 
tire (fig.  97  C);  epistemal  sulcus  sometimes 
absent;  forewing  with  only  one  submarginal 
and  <iiie  ilist  .iu(;il  coll  (fig.       A  C). 
s.  Africa   Sadiostahui  Brauns.  p.  319 

15.  Forewing  without  discoidal  ceils  ( fig.  85  I£); 

female  without  a  pygidial  plate  

 Mitcophoides  Brauns,  p.  322 

Forewing  with  one  discoidal  cell  (fig.  85  D): 
female  with  .1  trianjinlar  pygidial  plate 

bounded  by  carinae  (fig.  S9  E)  

 Satiotte^oldei  Arnold,  p.  320 


Geous  Lyroda  Say 

Generic  description:  Inner  orbits  essentially  parallel  or 

converging  :ib<ive  (fig.  86  D);  ;intenna  eltingale,  scape  usu* 
ally  short  and  stout,  (lagclloiiieres  longer  than  broad,  those 
of  male  unmodified;  clypeal  free  margin  with  several  teeth 
laterally  (and  sometimes  mesally)  in  female,  maraiii  with 
a  median  truncate  or  weakly  tuotiicd  lobe  in  male;  iabrum 
quadrangular,  apex  sometimes  visible;  inner  margin  of 
mandible  with  two  subbasal  teeth  in  remalc,  none  in  male, 
cxternoventral  margin  notched  or  angulatc  in  both  sexes; 
mouthparts  short;  occipital  carina  incomplete,  disappear- 
ing short  of  hypostomal  carina;  collar  moderately  long, 
usually  trituberculate  dorsally  (fig.  86  F);  admedian  lines 
of  scutum  nearly  contiguous  or  widely  separated,  pro- 
podeuro  long,  dorsal  enclosure  not  defined,  dorsum  usu- 
ally with  a  median  longitiidinal  carina,  lateral  carina  some- 
times present;  mesopleuron  with  scrohal  sulcus;  paster 
sessile  except  pedunculate  in  two  species,  both  sexes  with 
a  pygidial  plate  defmed  by  carinae,  surface  densely  or 
sparsely  covered  with  short  setae:  legs  long,  slender,  fore- 
leg with  a  weak  tarsal  rake  in  botli  sexes,  qiines  few;  mid- 
coxae separated,  hindcoxae  contiguous;  hindtibia  with 
two  parallel  rows  of  spines,  the  uppermost  borne  on  a 
weak  ridge,  arotla  large  In  both  sexes;  marginal  celt  of  fore* 
wing  truncate,  appcndiculate  (fig.  90  A):  three  siibmargl- 
iial  cells,  second  submarginal  cell  four  to  six  sided  (rarely 
three  sided),  not  petiolate,  and  receiving  both  recurrent 
veins  or  first  [cciirient  interstitial;  length  of  hindwing 
jugal  lobe  equal  to  or  less  than  half  of  anal  area;  male  ster- 
num Vni  as  m  fig.  90  L;  volsella  well  differentiated 
(ng.  90  A). 

Geographic  range:  Represented  in  all  regions,  but  in 
the  Mearctic  LyroJa  is  known  only  from  Japan.  Eighteen 
species  have  been  described. 

Systematics:  Tliese  are  elongate  wasps  with  slender 
legs.  The  usually  loiir  sidod,  non-pe(iolate  second  submar- 
ginal cell  (fig.  83  A),  tlie  rather  long  pronotal  collar  with 
its  three  dorsal  prominences  (fig.  86  E)  and  the  long  pro- 
podeum  separate  Ia  iihIu  from  other  unsu.  j)1;iiis. 

The  rather  unspccialized  wing  venation,  elongate  body, 
trace  of  a  spiracular  groove  in  some  species,  and  primitive 

biology  (orthopteran  prey  and  pr<iund  nests)  siigitest  that 
l^foda  is  perhaps  the  least  specialized  of  the  niiscophin 
genera  and  possibly  the  most  pfimitlve  genus  in  the 
Larrinac,  In  any  case.  L/nodiB  probably  comes  closest 
to  typifying  the  progenitor  of  the  various  miscopliin 
genera,  and  likewise  suggests  an  excellent  archetype  for 
the  subfamily.  The  few  widely  distributed  species  of- 
fers lurlhcr  evidence  that  the  genus  is  old  and  on  the 
decline.  Phylugcnctically.  Lyroda  leads  most  conveni- 
ently to  tlie  Paranysson-PtenoculusSotiervUa-Miscophus 
line,  but  the  large  arolium,  form  of  the  clypeus  and  non- 
petii^late  second  submarginal  cell  indicate  a  relationship 
with  Sericophorus  also. 

The  tribal  pUoement  of  Lyroda  has  a  varied  history. 
Some  authors (Dalla  Torre,  I8<>7:  llandlirsch.  1925: 
Arnold,  1936)  have  associated  it  with  the  Larrini,  al- 
though the  nonnal  ocelU  and  small  hhidwhig  jugal  lobe 
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Mnopibrus  mayri 


FIG.  83.  ma»  in  the  tribe  MisoopUiiL 
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J     Miscophus  soiki  Miscophus  sp. 

FIG.  84.  Wings  in  the  tribe  Miscophini. 


NHela  williamsi  AucheMphorus  sp. 


FIG.  85.  Wings  in  the  tribe  Miicophini.  E  -  holotype. 


Copy  1  lyi  iica  1 1 1  aiui  lal 


SUBFAMILY  LARRINAE  299 


FIG.  86.  Structural  detaik  in  the  tribe  Miscophini;  A, 
Sertcophorus  fZoyphidium)  sericeus  holotype, 
tcrgum  I;  B.  Larrisson  abnormi.'i  male,  right  hmd- 
Icg,  lateral  and  dorsal;  C,  Paranysson  melanopy 
rus  femak,  left  hindtibit,  tatenl;  D,  Lytoda 
suhiia,  tmot;^  Lynda  luhHa.  pronotal  collar; 
F,  Paranysson  mebinopyrus  female,  right  hind- 
ooxa.  ventral. 

clearly  negate  tliis  assignmem.  Ashmcad  ( 1899)  put 
Lyroda  in  a  heterogeneous  group  he  termed  the  Lyro- 
dinae.  Fox  (1894d)  placed  Lyroda  in  a  monotypic  tribe, 
the  Lyrodini,  in  liis  broad  subfamily  Bembicinae.  Krom* 
bein  (l')51 1  assi^ued  ilie  laxon  to  tlie  Miscophini.  This 
last  placement  is  clearly  the  most  logical  and  is  well 
supported  morphologically. 

A  few  structutal  vmiablcs  arc  worth  discussion.  In 
venusta  tiie  second  subinarginal  cell  is  (always?)  triangu- 
lar but  not  petiolate.  In  at  least  two  Australian  species, 
minima  nnd  queeiniandensis.  the  first  recurrent  vein  is 
interstitial.  In  another  Austiaiian  species  (apparently 
undescribed)  the  marginal  cell  is  very  short,  its  outer 
veinlet  being  interstitial  with  the  outer  veinlet  of  tlie 
third  submarginal  cell.  The  marginal  cell  has  a  very  long 
appcndiculation.  In  Ihis  spedet  and  minima,  the  inner 
orbits  definitely  converge  towards  the  vertex.  The  first 
gastral  segment  broadens  gradually  hi  some  species  (ae> 
ihiopica,  rcniisia)  givinc  the  gaster  a  pedunculate  ap- 
pearance. Tergum  1  has  laterobasal  carinae  (not  to  be 
confused  with  kteral  carma  delimiting  laterotergite), 
which  may  convorgt^  towards  the  posterior  margin  of 
the  tcrgum  or  extend  transversely  across  its  base.  These 
carinae  appear  to  offer  good  specific  differences. 

There  is  no  Icey  that  includes  all  species.  The  North 
American  forms  were  keyed  by  Fox  ( 1 893b)  and  Willi- 
ams(l914a). 

Kology:  These  wasps  are  ground  ncstcrs  and  provision 
with  Orthoptera  of  the  families  Giyllidae  (used  by  L. 

suhita)  and  Tetrigidao  (used  by  /..  faponira,  fomwsa.  and 
maJecassa).  The  wasp  grasps  the  antennae  of  the  prey 
with  her  mandibles  (Patton.  1892;  Iwata,  1963,  1964a) 
and  flies  to  the  nesting  site  either  directly  (Iwata,  1963) 


or  in  short,  gliding  tliglits  (Iwata,  1964a).  Tsuneki  and 
nda  (1969)  stated  that  L.  ft^Mmiea  carries  prey  with  the 

midlcgs  and  does  not  use  the  antennae  of  the  prey.  Ac- 
cording to  bvans  (1964a),  L.  subita  wallis  or  tlies  with 
piey .  Evans  was  of  the  <^i<m  that  L.  mMta  always 

nests  in  pieexisling  burrows  or  cavities.  The  burrow  of 
Lyroda  is  rather  long  and  deep,  with  the  cell  15-30  cm 
below  the  soil  surface  (Iwata,  1938a,  1964a;  Peddiam 
and  Peckham.  1 898:  Rvans.  1964e;  Tsuneki  and  lida, 
1969).  The  entrance  is  left  open  while  the  wasp  is  away 
(Tsuneki,  1969a).  Mass  provisioning iS the  lule  (Iwata, 
1964a).  althou^:li  tlie  I'eckliains  account  ( I  H'fS  )  suggest* 
progressive  provisioning  in  L.  subita.  llicy  dug  up  the 
nest  of  one  female  just  after  she  had  dragged  in  a  cricket. 
In  the  cell  they  found  the  wasp,  three  crickets,  and  a 
wasp  larva  "a  day  or  two  old."'  Tsuneki  and  lida  {IW)) 
found  that  the  egg  was  laid  on  the  last  provision  in 
iaponica.  Evans  (1964e)  found  one  nest  of  L.  subita  with 
two  cells,  and  Tsuneki  and  lida  ( 1 969)  noted  the  same 
for  /...  japonica.  Evans  alst^  I'ouiid  \ha.t  Lyroda  nests  were 
parasitized  by  miltogranimine  Hies 

Checklist  of  Lyroda 

aethh^icaKdti,  1894;  Guinea,  Rhodesia 
argenteofaciaUs  (CameronX  1889  (/istata)\  India  (?  • 
formosa) 

eoncumaiF.  Smith),  1856  (Morphota):  Brazil 
/!l3dtoM(P.  Smith).         (Morn/iota).  Bra/il 
fimnosaiJF.  Smith),  1859  (Morphota);  India.  Sikkim, 
Burma,  Philippines,  Celebes,  Solomons 

nufivetitris  Cameron.  1900  (Odoniolarra) 
harpactoides  (? .  Smith).  I85ei  (Morphota),  Brazil 
/lapOftftu  Iwata.  1933:  Japan 

ssp.  takasago  Tsuneki.  1967;  Taiwan 
madecaasa  Arnold,  1945;  Madagascar 
mfcftotf/aensi  Scliul/.  1908;  Australia 

ssp.  tvtmmica  Turner,  1914;  Australia:  Tasmania 
m/nmiff  Turner.  1936;  Australia 
nigra  (Canieroii).  1904  iOJon/olarra):  Sikkim 
queeialandensis  Turner,  1916;  Australia 
snfe/  Giner  Marf,  1945;  India 
■^iihUii  (Say).  1837  (f.yropx);  N.  America 

arcuata  F.  Smith,  1856  (Aamw/a) 

codcerelH  Rohwer.  1909 
faiwana  Tsuneki,  1967:  Taiwan 
iridens  (Tascheiibcrg).  1870  (A/o/7j/jote);  Brazil 
tr&oba  (Say),  1837  (Lyrops);  N.  America 

ctdiptera  Say,  1837  (Lyrops),  nomen  nudum  or  lapsus 
foririfete 

vamta  Bingham,  1897;  Burma,  Borneo,  ?  Fhilippbies 

Qmcmm  SwteoplHMM  F.  Smith 

Generic detertptkm:  Inner  orbits  siii-hily  .  i>nv\T.-ifii,;  above 
or  parallel  (fig.  87  A);  antenna  short,  stout,  clavate,  termi- 
nal flagellomeres  usually  broader  than  long,  both  sexes 
with  12  articles,  those  of  male  sometimes  modified;  cly- 
peal  free  margin  with  broad  median  lobe  which  is  bound- 
ed  laterally  by  two  teeth  in  female  (tieeply  eiDarginate  in 
ciypeatus),  male  witiiout  lateral  teeth;  labrum  sliort,  broad. 
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FIG.  87.  Facial  portraits  in  the  tribe  Miscophini;  A,D,  females;  B.C.  males.  C  =  holotype.  D  »  paratype 
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usually  hidden:  inner  margin  of  mandible  with  two  sub- 

basa!  tcclli.  extcrnoventral  margin  with  a  suhbasal  notch; 
moutliparts  sliort;  occipital  carina  joining  hypostunial  car- 
ina just  ttefore  the  tatter's  apex;  collar  short;  scutum  with 
or  without  notauli,  admedian  Hncs  well  separated;  propo- 
deum  short,  dorsal  enclosure  nut  defined,  dorsum  with  a 
median  longitudinal  foveolate  sulcus  (subgenus  5leif<»/}Ao- 
nis.  tlu.  89  B),  or  a  carina  (ZoyphUinifi.  fig  80  D),  pro- 
podeum  with  a  lateral  carina  (Sericuphunoi),  or  not  (Zuy- 
fMdhm);  posterolateral  comer  of  propleuron  sometimes 
tiiberciilate,  marpin  si>metimes  lamellate;  mesopleuron 
sometimes  with  scrobal  sulcus;  female  with  a  pygidial 
plate  which  is  bounded  by  a  carina  at  least  apically,  sur- 
face densely  clothed  with  setae,  male  tercum  VII  flcitten- 
ed  and  setose;  legs  short,  stout,  toreleg  with  a  tarsal  rake 
composed  of  short  spines  in  both  sexes  (absent  or  weak  in 
some  males);  midcoxae  separated,  hindcoxae  contiguous; 
hindtibia  with  long  spines  in  rows,  or  spines  scattered  and 
sometimes  few;  tarsomere  V  usually  inflated  (fig.  93  A), 
arolium  moderate  to  large,  that  of  foreleg  often  larger 
than  those  on  other  legs;  marginal  cell  of  forewing  nar- 
rowly tnMKate  and  appetidiculate  apically  (Sericophnrtts, 
fig.  83  B),  or  acummate  {Zuyphidium );  three  submargi- 
nal  cells  (two  in  fhmtde,  the  second  four  sided),  11  three 
sided  (sometimes  four  sided  but  still  basically  triangular) 
and  receiving  second  recurrent  vein,  first  recurrent  re- 
ceived by  I;  length  uf  hindwing  jugal  lobe  equal  to  or  less 
than  halfleni^lli  mT  ;in:i!  :ire:i:  niiile  siernum  VIII  as  in  fig. 
90  J,  genitalia  wilii  very  small  voiselia  (fig.  90  B). 

Geographic  range:  Restricted  to  Australia,  Tasmania, 
and  New  Guinea.  Sixty^even  species  are  cunently  recog- 
nized. No  species  are  recorded  from  New  Guinea  in  the 
literature,  but  we  have  seen  one  male  from  Nadzab  (U.S. 
National  Museum). 

Systematics:  Serteof^mna  generally  are  robust,  bee- 
like  wasps  although  Mnne  species  are  elongate.  Some  are 
metallic  blue  or  green  witli  red  legs,  while  others  are 
black  with  red  legs  and  red  areas  on  the  thorax  and  abdo- 
men. The  nonpetiolate  second  submarginal  celt  (Tig. 
84  B),  reception  ol  the  first  recurrent  vein  by  submargi- 
nal I.  and  form  of  the  occipital  carina  (joins  hypostunul 
carina)  separate  Sericophorus  from  its  dosest  relatives, 
Lyroda,  Paranyssmi,  and  Sphndrotes.  The  ten  flagello- 
meres  of  the  male  antenna  are  fi>iind  ;ilso  in  some  .S'<>//- 
ereUa  and  Trypoxylon.  This  feature  plus  the  fact  that 
some  species  have  the  beginnings  of  what  appear  to  be 
orbital  fovcac  (hicolor.  rehicem)  suj>;gesls  that  SerUu- 
t^onts  is  a  very  advanced  group.  7  tie  biology  supports 
this  view. 

Rayment  (1955a )  suejjested  that  Sericophonis  was 
the  closest  sphccid  link  with  the  bees,  and  some  species 
are  quite  bcelike  in  appearance.  According  to  Michcncr 
(1944)  some  colletid  bees  (the  most  primitive  bee  family) 
have  orbital  foveae.  Thus.  Sericophorus  may  be  close  to 
the  sphecid  prototype  wliich  gave  rise  to  the  bees. 

in  the  past  Zoyphidium  has  been  recognized  as  a 
genus.  Turner  (1914)  and  Cockerell  (1932)  declared  that 

it  could  he  separated  from  SericDphoriis  hcc:iiise  !l ■  ? 
iiiaiginal  cell  was  nut  truncate  and  appeiidicuiate.  (.  ock- 


erell  discussed  subsidiary  characters  but  pointed  out  that 

Ihey  were  .n  i;ih!e.  We  have  come  lo  the  conclusion  that 
Zoyphidium  is  ai  most  a  subgenus  oi  Sericophorus.  The 
marginal  cell  differences  are  slight,  and  we  have  been  un- 
able to  niul  oihei  i  onstant  characters  to  support  the  sep- 
aration oi Zoyphidium  as  a  genus.  The  following  Icey 
to  the  subgenera  of  Saieaphonis  will  illustrate  the  rather 
tenuous  dilferences. 

Key  to  subgenera  of  ^erfcoipAonM 

Marginal  cell  narrowly  truncate,  appen- 
diculate  (fig.  83  B);  propodeum  usually 

with  lateral  carina  (fig.  89  B);propodeal 
dorsum  usually  with  a  broad  foveolate 
median  sulcus  (fig.  89  B);  media  of  fore- 
wing  often  in  same  plane  as  cu-a,  usually 
divoging  from  M-KTu  at  or  beyond  cu-a 

(fig.  83  B)  subgenus  5eric0y>Aonu 

Marginal  cell  acuminate.  propiMleum 
usually  without  lateiji  c.uina.  pmp  iJeal 
dorsum  usually  with  a  narrow  median 
sulcus  containing  a  longitudinal  carina 
(fig.  89  D);  media  of  forewing  usually 
not  on  same  plane  as  cu-a  and  usually 
divefglng  from  IffCu  before  cu  a 

 subgenus  Zoyphidium 

Sericophorus  sericeux.  the  type  %pedes  of  Zoyphidium, 
has  gone  unrecogiii/ed  since  its  description  by  Ktihl.  We 
liave  borrowed  it  from  the  Humboldt  University  Museum 
in  Berlin.  The  spiracles  of  teigum  I  are  borne  on  peculiar 
backward  projecting  thomlOce  processes  (fig.  86  A),  but 
sericeus  is  congeneric  with  the  remaining  species  assigned 
toZoyi^idium.  Sericophorus  sericeus  and  several  other 
species  have  two  basal  ridges  on  tergurn  I  as  well  as 
prominences  ot  one  kind  or  another  on  sternum  1.  Modi- 
fications of  the  posterolateral  area  of  the  propleuron  have 
been  noted  in  sericeus  and  a  few  other  Sericophorus, 
also.  Other  useful  specific  differences  are  more  obvious: 
clypeal  details,  presence  or  absence  of  a  median  scutel- 
iar  prominence,  sculpture  of  the  propodeum,  and  the 
form  of  the  antenna.  We  have  not  seen  specimens  of 
Jhnilalis.  the  only  species  of  Serit ophonts  reported  lo 
have  two  submarginal  cells.  Turner's  description  indicates 
other  differences  from  the  rest  of  Sericophorus,  and 
frontalis  may  not  be  ctnu-fiuTic. 

Turner  (l')l-t)  provided  the  lirst  key  io  Sericophorus. 
Hacker  and  Cockerell  (1922)  described  new  species  of 
Zoyphidium  and  gave  a  key.  Rayment  (1955a)  published 
an  extensive  paper  on  Sericophorus  in  which  he  described 
a  great  many  new  species  and  two  new  genera,  one  of 
which,  Anacrucis,  is  a  synonym  oi  ZoypMdium.  The  other 
genus,  Astmma,  which  he  considered  a  link  between  bees 

dixd  Sericophorus,  isaqrnonym  of  the  gory  tine  genus 
Cliienmestru^ .  Unfortunately.  Rayment's  keys  to  spe- 
cies are  aim  ist  useless,  and  furthermore,  he  was  apparent- 
ly unaware  of  Haclcer's  and  Cockerell's  papers  and  some 
of  Turner's  species. 

Biology:  Rayment  (1953.  1955a,  b.  1959)  reported  on 
a  number  of  species  but  his  dialogues  are  sometimes  con- 
(usbig.  The  hett  account  of  Sericopiuma  biology  is  by 
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Matthews  and  bvans  (1971)  who  summarized  some  of 
Rayment's  work  and  corrected  the  names  of  his  prey. 

Saricoplumia  species  provision  with  muscoid  flies  and 
this  has  earned  tliem  the  name  "Policemen  Flies." 

Some  Sericophorus  have  unusual  bdiavioral  traits.  S. 
virUis  and  teliferopodus  excavate  their  nests  during  the 
predawn  hours  and  hunt  prey  during  the  first  hour  after 
sunrise.  More  intriguing  is  the  fact  that  these  two  species 
catcli  only  male  flies.  A  possible  explanation  of  this 
was  offered  by  Matthews  and  Evans.  The  most  commonly 
caught  prey  of  viruliy  Qr/Zi^pAoni  riMff/fT  Macquart.  is  re- 
lated to  calliphorids  that  are  very  active  during  the  early 
morning.  MaJes  perch  and  challenge  passing  insects,  but 
females  are  usually  crawling  on  the  j^^^iound  or  moving 
from  place  to  place.  Thus  a  Sericophorus  female  is  apt 
to  capture  male  flies,  especially  because  they  engage  in 
aerial  ccit'^"  '.vith  intruders.  Rayment  (l''55b)  reported 
that  twii  Iciualcs  ot  S.  victoriensin  utihzcd  a  suigle  nest, 
and  that  viritlis  roddi  mated  within  the  nest,  but  Mat- 
thews and  Evans  were  unable  to  confirm  this  behavior  in 
their  fleTd  worlc.  Rayment  also  noted  territorial  behavior 
in  Sydney!  ("ciiialcs. 

Sericophorus  viridis  and  telijeropodus  nest  in  colonies 
but  rebieens  Is  essentially  a  solitary  nester.  The  main 
shaft  (if  the  burrow  is  vertical  and  ceils  are  placed  in  a 
radiating  pattern  at  lite  ends  of  lateral,  horizontal  tunnels. 
Nests  of  nkueits  are  8  to  1 3  cm  deep  and  have  ody  one 

or  two  ceils  S.  virhli^  nests  have  up  to  2.^  cells,  and  the 
mam  tunnel  may  reacii  a  depth  of  5U  cm.  The  nest  en- 
trance apparently  is  never  closed  hut  individual  cells  are 
sealed  when  completely  stocked.  The  nest  opening  Is  usu- 
ally surrounded  by  a  ring  of  excavated  soil,  and  accord- 
in;;  to  Raytnent  the  large  female  arolia  are  used  as 
"scoops"  during  excavation. 

Prey  are  flown  to  the  nest  venter  up  and  only  the  hind- 
lees  of  the  wasp  hold  the  prey.  The  flies  are  dead  or  deep- 
ly paralized,  Three  to  12  Hies  are  placed  vcntei  up  in  a 
cell.  The  egg  is  laid  on  the  prothoracic  venter  of  the  first 
provision,  but  only  after  mass  provisioning  is  completed. 
S.  rehuxns,  unlike  other  species  studied,  hunts  prey 
throughout  the  day  and  both  sexes  of  fiies  arc  provisioned. 
There  is  also  less  prey  specificity  in  this  species.  Thirteen 
species  of  Diptera  representing  four  families  were  utilized 

by  rehicens  according  to  Mattlicv.  ■,  and  I'vaiis 

The  ny&sonin  Aainlhostethus  porilanJciisis  (Rayment) 
is  apparently  a  cleploparasite  of  Sericophorus.  Miltogram- 

mine  sarcophagids.  chloropids,  and  niulillids  have  also 
been  nnpiicatcd  as  parasites     Sericophorus  nests. 

{'hecklist  of  Sericophorus 
Subgenus  Scncophnrus 

aliceae  Turner,  1936;  W.  Australia 

d/co/or  P.  Smith,  1873;  sw.  and  centr.  Australia 

briAanemis  Ray  men  t .  1 9  5  5 ;  e.  Australia 
carinatiis  Rayment.  1955;  se.  Australia 
casfaneus  Rayment,  1955;  e.  Australia 
cfudybaeus  F.  Smith,  185 1 ;  sw.  and  se.  Australia,Tasmania 
eyaneus  Saussuie,  1854  (Tachyrritostus) 


ssp.  Julleri  Raytnent,  1955;  Canbeira 
dav^er  (Koh\),  1892  (Tachyrrhostus);se.  Australia 

ssp.  bumsiellus  Rayment.  1955;  Victoria 
cUffordi  Rayment,  1955;  Australia:  Victoria 
cockerelli  Menke,  new  name;se.  Australia 

luxckeri  Rayment,  1955,  nec  Iwckeri  Cockerell,  1932 
cyanophih(s  Rayment,  1955:  e.  Australia 
elegantior  Rayment.  1955;  W  Australia 
fioggatti  Rayment,  l95S;$e.  Australia 
/Unebrb  Turner,  1907;  ne.  Australia 
gracilis  Rayment,  1955;  e.  Australia 
ittornalus  Rayment,  1955;  e.  Australia 
ffiliic//ttts  Rayment,  1955;  e.  Australia 
littoralis  Rayment,  1955;  S.  Australia 
metallcsceus  Rayment,  1955;  se.  Australia 
minulus  Rayment,  1955;  se.  Australia 
nigror  Rayment,  1955; S.  Atistralia 
nlvei from  Rayment,  1955:  e.  Australia 
occiJcinalis  Rayment.  1955;  sw.  .Australia 
paloiigeusis  Rayment,  1955;  se.  Australia 
pescotfi  Rayment,  1955;  se.  Australia 
raynicnri  Menke.  new  name;  Austialia:  Tasmania 

rujipes  Rayment.  1''55.  ncc  rujipes  Rohwer,  1911 
relucens  F.  Smith.  185b.  .Australia:  widespread 

'^ni/tpcs  Rohwei.  I'^l  1  {Zoyphium) 

Sip.  nigriconiis  Rayment.  1955;  Australia  scattered 
records  across  continent 

ssp.  nrfkomis  Rayment,  1955;  Australia:  scattered 
records  across  continent 
nif'obasalis  Rayment,  1955;  c.  and  se.  Australia 
ntfotibiaiis  Rayment,  1955;  Australia:  Canberra 
rugoms  Rayment.  1955:  e.  Australia 
seulpturatus  Rayment.  1 955; W.  Australia 
^)ryi  Rayment,  1955;  se.  Australia 
mbviridis  Rayment,  1955; se.  Australia 
sydneyi  Rayment.  1955;  W.  Australia 
tallongensis  Rayment,  1955;  sc.  Australia 
leh'feropodiis  Rayment.  1955;  se.  .Australia 

ssp.  okteilm  Rayment,  1955;  Victoria:  Melton 
vktoriensis  Rayment,  1955;  se.  Australia 
violaceus  Rayment,  1*)55:S.  Australia 
I'W'/y/s (Saussure),  1854  (Tachyrrhostusj.'iw.  and  se. 

Australia 

VSf.roddi  Rayment,  1955;  New  S.  Wales 
Subgenus  Zoyphidiuin 

ajfinis  (Hacker  &i  Cockerell).  1922  {Zoyphium):  e. 
Australia 

argynus  (Hacker  &  Cockerell),  1922  {Zoyphium);  e. 
Australia 

aspcriihorax  (Rayment),  l'^55  {Aiiacnuis):  \V  Australia 
ciligulalus  (Rayment),  1955  {^mcrucisy.se.  Australia 
cfypeatta  (Rayment),  1955  (4nacnid^);se.  Australia 
collaris  (Hacker  &  Cockerell),  1922  (Zoyphuany,  e. 
Australia 

cnssicomis  (Cockerell),  1914  {Zoyphium}',  e.  Australia 

dipteroides  Turner,  1912;  ne.  Australia 

doddi  (Turner),  1912  (Zoyphium);  ne.  Australia 

*  ^Bdgai  Riek  verifled  this  synonymy  for  lu  after  examining 
Rayinent'i  Qrpw. 
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enwrgiiwtus  (Hacker  &  Cockorellj,  1922  (Zoyp}lbm];t. 
Australia 

en-ihrotom  (Tumer),  1908  (Zoyt^Uum);  ne.  and  e. 

Australia 

fernigineus (Rzymcni),  1955  iAnacnicisy,».  Australia 

f]iiV')f(isciii!tis  (Turner),  1916  {Zoyphium):  e.  Australia 
frontalis  (Turner),  1908  {Zoyphium);c.  Australia 
fiacipenna  (Hacker  St  Cockerell),  1922  (Zoyphium); 

Australia;  Tasmania 
/lackeri  (CocketeW),  I9i2  (Zoyphiumy,  Australia:  Queens- 
land 

htimilis  (Cdckcrell),  1932  (ZoiypAjion);  Australia:  Queens- 
land: Bribie  1. 

bid^tamb  Cniiner),  1914  (ZoypMum);  Australia: 
Tasmania 


IM  {^uner),  190k  Uoypluum\;  c.  Auslialia 
taevigatttt  (Rayinent),  1955  iAnaauds);  se.  Australia 
niger  (Hacker  &  Cockerell),  1922  (ZojipMum);  e. 
Australia 

omatus  (Hacker  &  Cockerel!).  1922  {Zoyphktm);  e. 

Australia 

puncluosus  (Rayinent),  1955  {Aimrucisy,  w.  Australia 
pusOba  (Hacker  ft  Cockerell),  1922  (Zoypkbimy,  e. 

Australia 

nijonigrus  (Turner),  1908  {Zoyphium  ),  n.  centr.  Australia 
sericeus  (Kohl),  1893  {Zoyphiumy,  S.  Australia 
splcnJUus  { Hacker  &  Cockerell),  1922  {Zoyphiumy,  e. 

Australia 

slriatulus  (Ra>  mcnt).  1955  (Amcnicisy.  se.  Australia 
tuberculaius  (Turner),  1936  iZoyphhmy,  W.  Australia 


Larrisson  abnormis 


PIG.  88.  Structunl  features  in  the  tribe  Miscophini;  A. 
filoe;  B.D,  gaster,  lateral;  C,  thorax,  lateraL 
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Genus  Sphodrotes  Kohl 

Generic  description:  Inner  orbits  parallel  or  very  slightly 
converging  below  (fig.  88  A);  antenna  moderately  long, 

scape  long,  nagellomeres  longer  than  broad,  those  of  male 
unmodified;  Irons  broadly,  shalluwly  depressed  above  an- 
tenna! sockets  forming  a  scapal  basin:  cly peal  free  margin 
with  a  broad  medinn  lobe  wind)  Is  ot'ten  bounded  laterally 
by  one  or  more  ^mali  icclh.labuim  rounded  or  quadran- 
gular, hidden;  inner  margin  of  mandible  with  two  sub- 
basal  teeth,  externoventral  nuusin  notched  or  angulate; 
mouthparts  short;  occipital  carina  incomplete,  disappear- 
iiii;  before  reaching  hypostornal  carina;  collar  short;  ad- 
median  lines  of  scutum  nearly  contiguous;  propodeum 
moderately  long,  dorsal  enclosure  not  defined  but  dorsum 
with  a  itiedian  longitudinal  caiin.a  .md  surface  fovcolato. 
piopodeum  usually  with  a  posterolateral  tubercle,  prepec- 
tus  with  a  preomaulal  area  although  omaulus  absent;  ter> 
cum  I  with  a  strongly  raised,  annulate.  Iater<ibasal  carina 
mesad  ol  lateral  carina,  sternum  I  with  a  posteromedian 
prominence,  sternum  D  usually  angular  in  proflle  basally 
(fig.  88  B);  neither  sex  with  a  pygidial  plate  although  fe- 
male tergum  VI  is  triangular  and  somewhat  flattened; 
legs  slender,  moderately  long,  female  with  a  foretarsal 

rake,  spines  widely  spaced,  male  with  a  weak  rake;  mid- 
coxae  separated,  hindcoxae  contiguous;  hindtil^ia  with 

one  or  more  rows  of  spines;  t.irsi  somewhat  flattened,  tar- 
somere  V  not  swollen,  arolia  moderately  large;  marginal 
cell  of  forewing  truncate,  but  not  or  only  wealdy  appen- 
diculatc  (fig.  83  D);  three  submarginal  cells,  second  pet- 
iolate  and  receiving  both  recurrent  veins  (first  recurrent 
interstitial  in  piloseUux);  length  of  Inniiwuij;  jupal  lobe 
equal  to  or  less  than  half  length  of  anal  area;  male  slet- 
num  VIII  as  in  fig.  90  M;  volsella  not  clearly  differenti- 
ated from  gonostylc  (fig.  90  C). 

Geographic  range:  Restricted  to  Australia  and  Tas- 
mania. Only  sb(  poorly  known  species  have  been  des- 

Syilv/nalics:  Iliesc  wasps  have  partially  or  totally 
red  legs  and  the  gaster  is  often  extensively  red.  The  very 
coarse,  dense  punctation  of  the  entire  body,  the  presence 
of  a  scapal  basin,  and  the  long  angular  form  of  the  second 
sternum  (fig.  88  B)  are  distinctive  features.  Tlic  parallel 
inner  orbits  (Fig.  88  A)  and  the  petiolate  second  submar- 
ginal cell  which  receives  both  recurrents  (fig.  83  D)  are 
additional  leco.miitii 'ii  fealtsrcs.  Probably  the  genus  was 
derived  from  d  Sericophonis-likc  ancestor,  but  Sphrodrotes 
does  not  appear  to  be  closely  allied  widi  any  miacO|ddn 
genus.  Spccit'ic  differences  are  fairly  numerous.  We  have 
noted  a  few  that  iiave  not  been  previously  utilized:  the 
structure  of  sternum  I,  the  form  of  the  laterobasal  carina 
of  tergum  I,  and  the  form  of  the  gena.  S.  cygnomm  ap- 
pears to  be  the  most  distinctive  species.  The  gena  is 
broad  giving  the  head  a  "square"  appearance  dorsally, 
the  dorsal  surface  of  the  pronotal  collar  is  flat,  and  the 
mesopleuron  is  sharply  angulate  anteriorly,  delimiting 
a  preomaulal  area.  Other  species  have  such  an  angulation, 
but  it  is  not  as  strong. 

Turner  (1914)  provided  a  key  for  the  species,  but  some 


are  known  from  only  one  sex. 

Biology:  Evans  (1973c)  reported  on  nemoralis.  Nests 
are  multicellular,  45  to  52  cm  deep,  and  the  entrancM 
are  left  open  at  all  times.  Ihe  peotat<Hnioid  bug  prey  were 
flown  to  die  nest.  The  bugs  were  stored  at  the  end  of  the 

main  burrow  uf  the  nest  and  then  a  cell  waS  excaVatCd. 
Six  to  15  bugs  were  placed  in  a  cell. 

Checklist  ot  Spluidrotes 

cygnorum  Turner,  1910;  Australia 
manpnalls  Turner,  1914;  Australia 
nemoraJls  Evans.  1973;  Australia 
pihselhis  Turner,  1910;  Australia 
puiu  ruosus  Kohl.  1889;  .Australia.  Tasmania 
rubricatus  Turner,  1910;  Australia 

Gamia  Lanisaoii  Mcnke 

Genak diagnosis:  (Based  on  male  only)  Inner  orbits  di- 
verging above  and  below  (tig.  87  B>;  scape  elongate  but 
Hageilotneres  about  as  long  as  wide  except  terminal  arti- 
cle longer  than  wide;  clypeus  with  a  prominent  truncate 
median  lobe  (fig.  87  B);  labrum  short,  rnunded,  hidden; 
mandible  with  an  inner  subapical  tooth  and  a  mesal  an- 
gulation, externoventral  margin  with  a  mesal  notch; 
mouthparts  short:  occipital  carina  incomplete,  disappear- 
ingjust  before  joining  ilyp^lst^)mal  Ljrnia:  collar  short; 
admedian  lines  of  scutum  well  separated;  propodeum 
very  short,  dorsum  without  enclosure,  piopodeum  with 
a  posterolateral  prong  (fig.  88  C);  mesopleuron  with  a 
sharp  tubercle  in  front  of  midcoxae  (fig.  88  C);  tergum 
I  concaveH  truncate  basally.  tergum  VII  with  a  flat  {^gi- 
dial  plate  w  hich  is  punctate,  hairless  and  truncate  api- 
cally  but  not  margined  by  carinae;  sternum  11  with  a 
thick  transverse  llange  (fig.  88  D);  legs  short  and  stout, 

foreleg  witti  a  tarsal  rake  composed  of  moderately  long, 
widely  spaced  spines;  midcoxae  widely  separated,  hind- 
coxae  essentially  contiguous:  hindfemur  with  an  outer 
subapical  setose  ridge  (fig.  86  B);hindtibia  with  three 
parallel  rows  of  stout  spines  (fig.  86  B);  tarsomeres  II-V 
of  all  legs  strongly  dorsoventrally  compressed  (fig.  86  B); 
tarsomere  V  not  enlarged,  arolia  moderate,  marginal  cell 
of  forewini;  :i])ically  truncate,  appendiculate,  three  sub- 
nuuginal  cells,  11  triangular  but  not  petiolate  and  receiv- 
ing second  recurrent  vein,  first  recurrent  received  by  sub- 
marginal  I  (fig.  H3  E):  length  of  bindwing  jugal  lobe 
equal  to  or  less  than  half  length  of  anal  area  (fig.  83  Ej; 
sternum  VIII  thickened,  spatulate  (fig.  90  G);  volsella 
elongate,  conosiyle  with  inner  accessory  lobes  (fie.  90  F). 

(tcograpliic  range:  The  single  species,  abnurmm,  is 
known  only  from  western  Australia. 

Systemadcs:  This  poorly  known  genus  appears  to 
have  no  close  relatives  within  the  Miscophini.  The  re- 
stricted lange  of  the  genus  coupled  with  certain  morpho- 
logical features  considered  as  indicators  of  primitiveness 
in  the  Miscophini  (nonpettolate  second  submarginal 
cell,  large  volsella.  subapical  mandibular  teeth,  male 
tarsal  rake  and  pygidial  plate)  suggest  that  Larrisson  is 
a  lelic.  Nonetheless,  the  genus  displqrs  a  number  of  ^e- 
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cializations.  some  of  which  are  unique  or  of  rare  occur- 
rence in  the  Miscophini:  propodcum  very  short  and 
bearing  a  posterolateral  process,  transverse  flange  on 
sternum  II  of  male,  larsomcrcs  flattened,  gonostylc  with 
inner  appendages,  mandible  notched. 

Turner  (1914)  described  abnormh  in  Sericophonis 
but  noted  that  "a  new  genus  will  probably  have  to  be 
erected  when  more  material  is  available."  The  general 
build  of  Larrisson  is  unlike  Sericophonts  or  Spltodruies, 
its  only  possible  Australian  miscophin  relatives.  The 
form  of  the  inner  orbits,  the  subapical  mandibular  tooth, 
the  incomplete  occipital  carina,  the  triangular  second 
submarginal  cell,  the  very  short  propodeum  and  its 
posterolateral  process,  and  the  flattened  tarsi,  when 
taken  together,  separate  Larrisson  from  Sericophonts 
and  Spltodruies.  Sternum  Vlll  and  the  genitalia  of  male 
iMrrissun  arc  also  quite  different  from  these  two  genera. 

Except  for  the  head  Larrisson  is  similar  in  most  re- 
spects to  tlie  genus  Falants  as  pointed  out  by  Menke 
(1967b),  but  these  similarities  are  doubtless  only  examples 
of  convergent  evolution.  When  the  female  of  Larrisson 
has  been  discovered,  and  some  insight  into  the  biology  of 
the  genus  has  been  gained,  perliaps  it  will  be  possible  to 
more  accurately  determine  the  affinities  of  this  interesting 
taxon.  Likewise,  when  the  female  is  known,  certain  fea- 
tures such  as  the  subapical  mandibular  tooth,  the  mcso- 


FIG,  89.  Propodeum  (A-D)  and  female  pygidium  (E-H)  in 
the  tribe  Miscophini;  A,  Mesopalarus  mayri  para- 
type;  B,  Sericophorus  rufescens;  C,  Paranysson 
foxii  paratyp*;  D,  Sericophorus  (Zoyphidium) 
sericeus  holotypc;  E,  Saliostethoides  saltator;  F, 
Mesopalarus  lurneri;  G,  Lyroda  suhita;  H,  Para- 
nysson melanopyrus. 


pleural  tubercle,  the  outer  subapical  setose  ridge  on  femur 
III,  and  the  flange  on  sternum  II,  may  prove  to  be  restric- 
ted to  the  male.  Also,  a  few  of  these  characters  may  be 
specific  differences  only. 
Biology:  Unknown. 

Checklist  of  Larrisson 
ahnormis  (luxnsx),  \9\4  {Seria)phorus):w.  Australia 

Genus  Mcsupalarus  Brauns 

Generic  description:  (Based  on  female  only)  Inner  orbits 
converging  above,  antenna  short,  scape  short,  stout,  fia- 
gellomeres  about  as  long  as  wide  (fig.  87  D);  siKkets  low 
on  face  but  separated  from  frontodypeal  suture  by  about 
one-third  of  a  socket  diameter  (fig.  87  D);  clypeus  with  a 
strongly  raised  and  inverted  Y-shaped  carina  in  middle, 
free  margin  with  a  blunt  central  tooth  and  an  angle  later- 
ally (fig.  87  D);  labrum  transverse,  narrow,  hidden;  mandi- 
ble without  teeth,  extcrnovcntral  margin  weakly  and  ob- 
tusely angulate  subbasally;  mouthparts  moderately  long, 
especially  the  glossa.  but  palpi  short  and  slender:  occipital 
carina  incomplete  disappearing  before  reaching  hyposto- 
mal  carina;  collar  very  short,  closely  appressed  to  scutum; 
admedian  lines  of  scutum  obscured  by  punctures;  propo- 
deum short,  dorsal  enclosure  V-shaped,  its  apex  extending 
onto  posterior  face,  its  smooth  surface  contrasting  with 
surrounding  coarse  sculpture,  enclosure  with  a  broad  med- 
ian sulcus  and  a  transverse  basal  sulcus  crossed  by  many 
ridges;  margin  of  posterolateral  angle  of  proplcuron  lamel- 
late, projecting  in  a  gibbous  angle  over  ventral  margin  of 
pronotum;  mesopleuron  with  scrobal  sulcus,  prepectus 
with  preomaulal  area  although  omaulus  absent;  tergum  VI 
with  a  triangular,  hairless  pygidial  plate  which  is  bounded 
by  strongly  raised  carinac,  surface  with  a  median  longitud- 
inal ridge  (fig.  89  F);  legs  short  and  stout,  female  foreleg 
with  a  well  developed  tarsal  rake  composed  of  long,  fine, 
closeset  setae,  those  of  larsomeres  IMII  originating  on 
dorsum  (fig.  93  B);  midcoxae  widely  separated,  hindcoxae 
contiguous  or  nearly  so,  hindtibia  with  two  parallel  rows 
of  short,  stout  spines,  the  uppermost  row  borne  on  prom- 
inent tubercles,  tarsomere  V  not  enlarged,  arolia  moder- 
ate sized;  marginal  cell  of  forewing  truncate,  appendicu- 
late,  two  submarginal  cells,  II  four  sided  and  receiving 
both  recurrent  veins  or  first  recurrent  interstitial  (fig. 
83  F);  length  of  hindwing  jugal  lobe  equal  to  or  less  than 
half  of  anal  area  (fig.  83  F). 

Geographic  range:  Known  only  from  southern  Africa. 
Two  species  have  been  described  in  this  presumably  re- 
lict genus. 

Systemaiics:  Mesopalarus  is  superficially  similar  to 
Paranysson  in  color,  size,  and  general  build,  but  there  arc 
many  basic  differences:  inner  margin  of  mandible  with- 
out teeth  (fig.  87  D),  antcnnal  sockets  not  contiguous 
with  frontodypeal  suture  (fig.  87  D),  mouthparts  longer, 
occipital  carina  not  reaching  hypostomal  carina,  gcna  in- 
fiated,  giving  head  a  globose  appearance,  tarsal  rake  com- 
posed of  silky,  closeset  hairs  and  those  of  distal  tarso- 
mercs  originating  dorsally  (fig.  93  B).  propodeal  encio- 
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sure  largely  smodtli.  ;iik1  t\)rewing  witli  only  two  subiiiar- 
ginal  cells,  the  sec^iui  nonpetiolate  (flg.  83  F). 

The  afnnitics  of  Mcsopalarus  are  problcniatical.  espe- 
cially since  the  male  is  unknown.  Certainly  the  mandible 
is  not  typically  Urroid.  Rather,  it  resembles  the  mandible 
of  some  philanthine  genera,  and  the  overall  structure  of 
the  head  and  its  appendages  is  similar  to  some  species  of 
the  philanlhine  sienuiPseudoscolia.  On  the  otiier  liand. 
these  two  genera  differ  widely  in  some  respects,  and,  un- 
like the  Philanthinae.  the  mandible  sockets  are  open  in 
\fes()palanis.  Arnold  ( I')23h)  regarded  the  genus  as  a 
close  ally  oi Paranyison,  but  in  view  ui  the  many  differ- 
ences this  does  not  seem  likely.  Hopefully,  the  discovery 
of  ilie  male  will  shed  more  liglil  on  llie  relationships  ot' 
Menupalann.  Until  then  it  seems  best  to  consider  the 
genus  as  an  aberrant  but  specialized  miscophin  possibly 
distantly  allied  with  Panmysson. 

We  have  seen  an  example  of  each  species  and  the  two 
are  very  close  structurally.  M.  tumeri  may  prove  to  be 
only  a  color  form  ot'nu^ni. 

BiobJigy:  Unknown. 

Checklist  of  Mesopdana 

meyri  Branns.  188'):  S.  Africa 
tumeri  Arnold,  1931;  S.  Africa 

Genus  Pannysson  Guirin'Mentville 

Ceiicrk  description:  Inner  orbits  convori^ini;  above  (fig, 
87  CJ;  antenna  moderately  long,  scape  short,  stout,  llagcl- 
lomeres  about  as  long  at  wide,  those  of  male  unmodified; 

clypcal  free  margin  variable  but  usually  with  small  sub- 
lateral  teeth; labrum  transveise,  narrow,  tiee  margin 
soineinues  visible;  inner  margin  of  mandible  with  two  sub- 
basal  teeth,  externoventral  margin  notched  or  angulate; 
mouthparts  short;  occipital  carina  joining  hypostomal 

caim.i  lusl  betoie  llie  laKer  's  .ipe.x,  collar  shor t ;  scutum 

with  notauli  absent  or  poorly  defined,  admedian  lines 
nearly  contiguous  or  separated;  propodeum  short,  dorsal 

enelosure  usually  well  defined  (tig.  SO  C).  roughly  tri- 
angular. Its  apex  extenduig  onto  posterior  lace,  lateral 
propodeal  carina  present  (except  in  oscari  and  inermis) 
althougli  irregular,  and  often  tormini  a  tooth  or  angle, 
dorsal  and  posterior  faces  ol  propodeum  areolate  or 
reticulate  (except  in  inermis),  mesopleuron  with  scro- 
bal  sulcus,  prepectus  with  a  preomaulal  area  although 
omaulus  absent;  both  sexes  with  a  hairless  pygidial 
plate  margined  by  eailiiae  (exeept  in  inennis).  that  of 
male  margined  by  carinae  only  at  apex;  legs  short,  stout, 
female  foreleg  with  tarsal  rake  composed  of  long,  stout, 

widely  spaced  Staines,  male  with  a  weak  rake;  inidcoxae 
widely  separated,  iiuidcoxae  ciuiliguous  or  nearly  so. 
innerventral  side  of  hindcoxae  with  a  long  spinclike 
process  in  female  (fig.  86  F)  (except  helioryctokles  which 
has  a  small  tubercle,  and  inermis  which  is  plain),  hind* 
tilii;i  V,  t[!i  several  (laiallel  w.w  ^  i:>f  s!iort  stout  spines,  the 
uppeunost  row  borne  on  prominent  tubercles  (flg.  86  C); 
tarsomere  V  not  swollen,  arolia  smaU  to  moderate;  mar- 
ginal cell  of  forewing  truncate  or  rounded  apically.  ap- 


pendiculate  (tig.  83  C);  three  submarginal  cells,  II  usually 
petiolate  and  receiving  second  recurrent  vein,  first  recur- 
rent received  by  I  or  interstitial;  length  of  hindwingjugal 
lobe  equal  to.  or  less  than  half  length  of  anal  area;  male 
sternum  VIII  as  in  fig.  90  I;  volsella  apparently  absent, 
apex  of  gonustyle  with  an  articulating  setose  process 
(fig.  90  E). 

Ccdgniphic  range:  .M'riea.  Aden,  and  Burma,  More  col- 
lecting in  southern  Asia  will  probably  narrow  the  gaps 
in  the  present  distribution  pattern.  Ten  species  are  cur- 
rently recognized,  and  all  but  one  are  from  .-MVica. 

Systemaiics:  These  compact,  rather  stout,  beelike 
wasps  are  small  to  medium  (5-15  mm  long).  Paranysson 
is  easily  recognized  because  of  the  distinctive  and  nearly 
uniform  color  pattern  exhibited  by  the  species.  The  head 
and  thorax  are  blaek,  the  gaster  and  legs  arc  red.  and  the 
wings  are  infuraate.  The  single  exception  to  this  pattern 
is  the  only  non-African  species,  asshniSs.  which  diffin'S  in 

having  clear  wings  and  largely  black  Ices,  The  areolate  or 
reticulate  propodeal  enclosure  (llg.  89  C)  and  liie  very 
uniform,  clf»e  punctation  of  the  head,  scutum  and  meso- 
pleuton  (punctures  nearly  CL<ntiguous)  are  seulptuia!  de- 
tails which  will  usually  distinguish  Pamiiysson  from  its 
closest  allies,  Plenocutus  and  Solieretla.  These  three  genera 
have  the  same  venational  palicni  hut  the  hindtibia  in  Pffr- 
auysson  beats  several  parallel  rows  ol  short  stout  spines 
and  the  uppermost  row  is  borne  on  prominent  tubercles. 
Tlie  hindtibia  of  Solierella  is  nearly  spineless.  The  hind- 
coxal  process  in  female  Paraiiysson  is  unique  in  the  Mis- 
cophini  (flg,  s<i  r  i  The  reported  absence  of  such  a  pro- 
cess in  females  oiaswnilii  and  foxli  is  tuisubstantiated 
since  examination  of  the  types  of  both  species  has  proven 
that        arc  males  not  females.  The  female  Paranys- 
sun  inermis  docs  lack  a  coxal  process,  however,  and  fur- 
thermore the  propodeal  dorsum  is  nterely  longitudiiudly 

lidged.  The  weakly  de  fined  pygidial  plate  ofAiermlt  Is  ail 
additional  aberrant  feature  of  this  species.  The  pygidial 
apex  in  inermis  has  a  small  V-shaped  emargination  in  con- 
trast to  the  aciuninate  or  narrowly  truncate  pygidial  apex 
of  the  other  species.  The  articulating  apical  process  on 
tlie  gonost\'!e  (fig.  ''0  F)  is  an  intere^tlllL'  generic  feature 
ot  Paranyssun.  The  setose  nature  ot  this  process  may  in- 
dicate that  it  is  actually  the  volsella  which  has  migrated 
dislad 

Most  keys  to  species  are  of  lintited  usefulness  because 
they  are  based  on  females  only  (Turner.  1914;  Arnold, 
l'>2.^b).  However,  I  eclercq  ( l')68a)  has  recently  produced 
a  more  workable  but  still  incomplete  key.  The  sexes  of 
some  species  have  not  been  associated  or  described,  and 
the  types  of  at  least  two  have  been  wrongly  sexed,  thus 
compounding  this  problem.  Guiglia  ( 1^)48)  redescribed 
the  type  of  ahJiiminalis.  Speeitic  characters  appear  to  be 
numerous,  and  the  reviser  of  this  genus  should  not  have 
a  difficult  task.  Beside  the  sculptural  differences  between 
species  the  clypeus,  antenna.  Iiindeoxa,  and  genitalia  offer 
good  diagnostic  characters.  The  clypcal  margin  may  be 
single  or  double  edged  (thickened)  and  the  outline  is  dis- 
tinctive. The  first  flagellomere  may  be  elongate  as  in  dh 


FIG.  90.  Male  genitalia  <A-F)  and  tternum  Vin  (G-M)  in  the  tribe  Miicopiiiiii;  A,L,  Lyroda  iubita:  B^,  Serieopkonu 

(Zoyphidium)  :  C  M  Sphodrotes  cygnorum:  D,K,  Plenoculus  davisi:  E.l,  Fumyston  fdxatuiiotype;F,G, 
Larrisson  abnormii;  H,  SoUcrella  jaffueli;  v  =  volsella,  al  =  accessory  lobes. 
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<A  '.''j/'.V'7/.'v  :ind  foxii.  In  the  latter,  this  article  is  hrtiadly 
sluillowly  liepressed  ventrally  (fig.  87  C).  Tlie  form  of  the 
cu.xal  spine  is  distinctive  in  females  and  the  hindcoxa  in 
males  of  some  spocii-s      have  seen  is  distinctively  pkkII- 
fied.  In  P  nscan  liio  paipi  aie  very  densely  hairy.  Arnt>ld 
(1951)  pointed  out  that  the  apical  margin  of  the  first 
Sternum  is  truncate  in  oscari  and  iteUotyclokies,  but  the 
visibility  of  this  character  depends  on  whether  or  not  seg- 
niciit  1!  is  full\'  extended.  The  mesdsteinal  areas  of  tlie 
thorax  appear  to  differ  in  some  species  we  have  studied. 
In  foxii,  for  example,  the  midventral  line  is  crossed  by  a 
V-shaped  carina  anteriorly  f acetabular  carina  remnant?). 
The  surface  is  scooped  out  on  both  sides  of  the  V. 

Paranysson  was  origindly  described  as  a  subgenus  of 
A'rvvc,',',  This  error  was  compounded  hy  f'resson  (1SH2), 
wl.ii  a-isigned  several  North  American  /.aiiyss'in  species 
111  rhe  genus;  and  was  continued  hy  Haiidlirsch  ( 1887), 
Fox  (I894d),  Kohl  (1896),  and  Ashmcad  (1899).  Both 
Kohl  and  Ashmead  recognized  the  genus  as  a  larrine  hut 
under  geneiic  names  that  were  then  not  known  to  he 
synonyms  oi  Paranysson.  namely  Helioryctes  and  Fseudo- 
heltoryctes.  Turner  (1914)  clarified  the  matter  by  synony* 

iiii/ini;  llelifiiycti'^  and  Psadlnlu-liorcytes  with  Paranys- 
son and  removing  the  genus  Irom  the  Nyssonmae.  He  al- 
lied the  genus  with  Sericophorus  and  Sphodrotes,  which 
Kohl  considered  as  isolated  larroid  genera.  Dalla  Torre 
(1897)  proposed  the  subfamily  Sericophorinae  lor  these 
genera,  but  Turner  suggested  the  name  Paranyssoninae 
after  the  addition  of  fmmysson.  In  view  of  the  morpho* 
logical  similarities  between  the  sericophorine  and  tnisco- 
phine  genera,  i!  is  surprisine  that  neither  these  not  latei 
workers  proposed  combining  the  groups  under  one  tribe. 

Biology:  Beqoaert  (1933)  observed  a  colony  of  fimmy- 
ss(Hi  mclatu'pvrm  in  the  Congo.  Nests  were  dug  in  sandy 
soil  and  were  very  deep  (75  cm).  The  main  sliafi  lermi- 
naic-il  in  several  horizontal  branches,  each  with  a  cell. 
Nymphal  pentatomid  bugs  were  provisioned,  six  or  seven 
to  a  cell. 

Checklist  of  f'iiranvssnn 
(Gender  masculine) 

oMominalis  (GuMn-M^ncviDe),  1844  (A^sson);  Senegal 
*assimilis  ( Bingliam),  1897  (fleltoryetes)  (syntypes  =  6^; 

Aden,  s.  India,  Burma 
^wiipbiosttf  inold,  1929;  Rhodesia,  Zaire 

hitmhamis  I.cclcrcq,  1968;  Zaire 

*]t>xii  ( Aslmiead ),  1 899  (PscitdoheliorycUs),  ( type  =  6) 
Ethiopia 

helioryctoides  (Turner),  1912  (Nysson);  Zambia 
inermis  Leclercq,  1968;  Zaire 

melanopyrus  (F.  Smith),  1856  (Helioryctes);  Gambia, 
Sierra  Leone.  Liberia,  Nigeria,  Zaire,  Uganda 
congoensis  Arnold,  1929 
oscari  Turner.  1914;  Liberia,  Zaire,  Zambia,  S.  Africa 

servus  Arnold,  1929 
qtrndridentatus  (Cameron),  1910  0dioryeta);  Zaire, 
Zambia,  Rhodesia,  S.  Africa 


Genus  Plenoculus  W.  Fox 

Generic  descripiinn:  Inner  orbits  converging  above  (fig, 
9 1  C);  antenna  short  to  moderately  long,  scape  short, 
riageilomeres  usually  about  as  wide  as  long  or  wider  Uian 
long,  terminal  article  ofk-n  more  elongate,  male  flagellum 
sometimes  modified  and  ollcn  enlarged  beyond  first  two 
or  three  articles;  frons  broadly  and  evenly  convex,  with- 
out V  or  Y-shaped  carinae,  facial  vestiture  uniform,  not 
reflecting  a  V-^aped  pattern  from  above  under  various 
liglits;  clypeus  often  ver\'  narrow,  free  mari;in  sinuate  or 
with  a  truncate  or  angular  median  lobe  which  sometimes 
has  a  median  notch,  lateral  teeth  often  present,  clypeus 
sometimes  dimorphic,  males  <iften  with  a  lateral  "hair- 
brush" (ilg.  91  C);  labrum  transverse,  sometimes  bilobcd; 
inner  margin  of  mandible  simple  or  with  one  or  two  sub- 
basal  teeth,  externoventral  margin  notched  or  angulate; 
malar  space  absent  except  in  platvcenis;  moulhparts 
short;  occipital  carina  incomplete  below  and  sometimes 
above;  collar  short:  admedian  lines  of  scutum  separated, 
sometimes  widely;  propodeum  short,  dorsal  enclosure 
defined  by  its  lack  of  pubescence,  no  delimiting  carinae 
except  apicaily,  enclosure  triangular  or  U-shaped,  apex 
extending  onto  posterior  face,  surface  finely  granulate, 
sometimes  weakly  -idKcd.  p:opieuron  usualls  simple, 
female  and  usually  male  witli  a  flat  hairless  pygidiai 
plate  which  is  usually  punctate,  its  vpen  rounded  or  trun- 
cate (fig.  92  I);  lejrs  moderately  loni:.  foretarsal  rake  pre- 
sent in  both  sexes  although  sometimes  weak  in  both/or 
absent  in  male.  compi>sed  of  w  idely  spaced  stout  or 
bladelike  spines  (fig.  '^y  F);  midcoxae  separated,  hind- 
coxae  contiguous;  hindtihia  variably  spinuse.  spines 
usually  long  and  widely  spaced  althougli  in  some  species 
densely  spined,  in  others  feebly  so  (fig.  92  K);  tarsomere 
V  not  swoDen.  arolia  small  to  moderate:  marginal  cell  of 
forewing  truncate  or  rounded  apicaily,  appeiuiiv  iilate 
(fig.  84  A),  three  submargmal  cells,  11  petiolate  and  re- 
ceiving second  recurrent  vein,  Hrst  recurrent  received  by 
SUbmarginal  I;  length  of  hindwing  jugal  lobe  equal  to  or 
less  than  half  length  of  anal  area;  male  sternum  Vlll  as 
in  fig.  90K;volsella  greatly  reduced  or  absent,  apex  of 
aedeagus  without  teeth,  apical  half  of  gonostyle  some- 
times articulating  with  basal  half  (fig.  90  D). 

Geographic  range:  North  America  to  southern  Mexico 
in  the  New  World,  and  the  Iberian  Peninsula  and  south- 
west USSR  in  the  Old  World.  Eighteen  species  are  recog- 
nizeii.  only  two  of  which  occur  in  the  Old  World. 

Sysieniatics:  1  his  is  a  genus  of  small  black  wasps  (3.0 
to  6.S  mm)  in  which  the  gaster  is  often  partly  or  all  red. 
The  clypeus  is  frequently  yellow  in  the  male,  and  the 
legs  often  have  yellow  stripes  or  spots  in  both  sexes. 

Plenoculus  is  probably  most  closely  related  to  Paranys- 
son. but  the  genus  is  more  easily  confused  with  SoliereUa, 
The  presence  of  a  broadly  triangular,  carina-delimited 
pygidiai  plate  which  is  blunt  apicaily  identifies  female 
Henoadus.  Nearly  ail  Solierella  females  have  a  conical, 
distally  attenuate  tergum  VI,  with  no  pygidiai  plate 
(compare     92  H  and  1).  A  few  exceptional  SolimOa 
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Solierella  miscophoides 


Plenoculus  propinquus 


FIG.  91.  Facial  portraits  in  the  tribe  Miscophini;  A,B,I>.  females;  C,  male,  B  =  holotype. 
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females  have  a  narrow  pygidiai  olate  which  is  delimited 
by  carinae  only  apically.  What  appear  to  be  weak  lateral 

pygidiai  carinae  in  the  other  Solierella  are  nctiuilly  rows 
of  short  NCtae.  Male  Plaiuculus  and  Solkn  lla  luive  been 
difficult  to  separate  until  now,  but  we  have  found  a  char- 
acter which  makes  separation  fairly  easy,  hi  Plenoculus 
the  mate  foretrochanter  is  simple  (fig.  'J2  D),  but  the  tro- 
chanter ofSoliereUa  males  is  nearly  always  concave  or 
scooped  out  posterobasally  (fig.  92  B).  In  addition,  .So/ie- 
nOa  males  do  not  have  lateral  clypea)  hairbrushes  where- 
as many  PIcnoaihis  riKili-s  Jo.  Furthermore,  PleiuHiiliis 
males,  with  the  exception  ot'platycerus,  have  no  malar 
space,  whereas  most  males  of  SoUenlla  do.  There  are  other 
differences  between  tlie  iwn  genera  which  arc  coninmn 
both  sexes.  Tlie  frons  in  Plenoculus  is  broadly  convex  and  un- 
adorned with  carinae  or  humps,  and  the  facial  hair  is  uniform 
and  nnidirectionally  oriented  so  that  no  special  patterns  are 
visible  in  dilfercni  lights  wiien  the  head  is  viewed  from 
above.  In  Solierclla  the  frons  may  bear  a  V-shaped  carina, 
or  at  least  it  has  a  Y  or  V-sliaped  swelling  that  usually  is 
much  less  pubescent  than  the  rest  of  the  tVons.  This 
sparsely  haired  swelling  usually  stands  out  as  black  V- 
shaped  area  when  the  head  is  viewed  from  above.  We  have 
seen  only  one  or  two  species  of  SoOereHa  in  which  the 
frtiiis  is  uniformly  pubescent.  These  seem  to  undescribed. 
In  Pieiiocuius  the  frons  appears  unifoimly  silver  in  dorsal 
view.  The  frontal  carina  sometimes  extends  onto  the  clyp- 

eus  in  SoUcn  Ihi  The  mandibles  of  PU'iiociilits  arc  either 
notched  or  angulale  externoventrally  (  fig.  ')2  G),  but  in 

Solierella  they  are  usually  simple  ( fiu.  ''2  i:)  although  a 
few  species  have  an  angulation  (fig.  92  F).  The  hindtibia 
in  Plenoculus  (fig.  92  K)  is  more  strongly  spined  than  in 
Solicn-Ua  Wif,.  92  J). 

Plenoculus  is  quite  variable  in  certain  head  features, 
moat  notably  the  clypeus.  Three  groups  can  be  defined 
on  the  basis  (^f  the  female  clypeus  The  free  mar.uin  is 
broadly  arched  or  triangularly  produced  and  is  edentate 
in  the  first  group:  borcgemis.  cockerelli.  aaiealus,  mexi- 
canus,  and  tinibcrlakei.  In  the  second  group  the  free  mar- 
gin is  sinuate  and  has  one  or  two  lateral  teeth:  gillaapyi, 
hunii,  sinuatus.  The  females  of  the  rem.nning  species 
{beaumonti,  boharii,  davisi,  deserti,  murgabensis,  palma- 
rum.  pemts,  pmpbiQtnts,  stygtua)  have  a  truncate  median 
K'he  'Aliicli  is  hounded  laterally  by  several  teeth.  The  lobe 
may  be  medially  emarginate.  Witliin  these  tluee  groups 
die  male  dypeua  varies  considerably  and  is  often  quite  dif- 

fcient  froiii  that  of  the  foiDale  In  the  commonest  male 
clypeal  lorm  the  tree  margni  has  a  median  truncate  lobe. 
Group  III  males  of  certain  species  possess  a  lateral  clypeal 
hair  brush,  and  the  sterna  bear  transverse  welts  or  tuber- 
cles: boharti,  dami.  deserri.  propinquus,  and  stygius. 
Pleiioailiis  beaumonti  and  /'/(/.I'/cfnis  males  have  haiT" 
brushes,  but  the  sterna  are  simple. 

At  the  specific  level,  distinguishing  features  are  found 
in  the  form  of  the  clypeus,  the  shape  of  the  ocellar  trian- 
gle, the  form  of  the  flagellum  especially  in  the  male,  the 
occipital  carina,  propodeal  and  pygidiai  sculpture,  and 
male  genitalia.  The  males  of  davai  and  sinuatus  have  a 


FIG.  92.  Structural  details  in  the  tribe  Miscophini;  A-D, 
mak  foreooxa  and  trochanter;  E-G,  left  mandi- 
ble, lateral:  fl-f,  female  tergum  VI:  J-K,  left 
hindtibia:  lateral.  L-M.  male  antenna,  distal.  A, 
E,  SoUerella  plenoculoides;  B,  S.  boharti;  C,  & 
mMflea;  D,  fknocuhts  propinquus:  E.J,  Solk- 
rella  miscophoiJcs.  F.  S.  ulhipes:  Ci.I.K.  Plenoc- 
ulus davisi;  H,  Solierella  jaffueli;  L,  S.  semirugosa; 
U,  S.  edifomiea. 

tulwrde  on  the  ventral  side  of  the  mesopleuron.  The  pro- 

pleurori  hears  a  strong  iransverse  posterior  ridge  in  the 
tcmale  ot  hurUi.  The  male  ot  piaiycerus  is  quite  striking 
in  two  respects:  flagellum  broad  and  strong  flattened, 
and  a  long  malar  space. 

The  New  World  species  weie  lecently  ticated  by  F. 
Williams  (1960b)  who  discussed  species  groups,  provided 
a  key,  and  gave  specific  characters.  However,  additional 
bifomuition  is  stUI  needed.  Several  species  are  known  only 
by  I  he  types,  and  only  one  sex  has  been  described  in 
some. 

Biology:  Williams  (1960b)  summarisEed  earlier  reports 

and  provided  additional  data.  Fvans  (1961 )  and  Kurczew- 
slcl(l968)  have  given  the  most  detailed  account  of  nest 
architecture  and  wasp  behavior.  Most  of  our  information 
pertains  to  Plenoculus  Javisi.  whicli  nests  in  sandy  soil 
and  provisions  with  bugs  of  the  family  Miridae.  Williams 
reported  also  that  immature  aphids  were  recorded  as  prey 
by  one  observer.  Nests  are  uni  or  multicellular,  and  the 
entrance  is  left  open  during  search  for  prey  which  are 
flown  to  the  nest  ventet  up.  Two  to  24  bugs  are  placed 
in  each  cell,  and  the  egg  is  laid  on  the  last  provision. 
Males  dig  shelter  burrows  in  which  they  spend  the  night. 
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Williams  ob&erved  eockereili  aiid  found  liul  tills 
species  provisioits  with  moth  lanme  of  the  family  Fyni> 

lidae.  As  in  davisi  the  prey  are  carried  to  the  nest  in 
flight.  There  are  biological  data  for  only  one  other  spe- 

des,  stygius,  in  wliich  females  liaye  been  captured  car* 
lying  mirid  Inigs. 

Cliecklist  of  Ptenocuha 

bemmonti  Andvddc,  19S7;Spaln 
teAor// Williams,  1960;  U.S.:  California 
boregemis  Williams,  I960;  L.S.:  California 

ssp. pe/nver  Williams,  1960;  U.S.:  California 
cockenttUyf.  Fox,  1893;  U.S.:  Texas  to  CaUfomia 
cunearus  Williams.  I960;  U.S.:  California,  Nevada 
davisi  W.  Fox,  1893;  Canada  to  Mexico 
dtdominaHs  Ashmead,  1899 
apicalh  Williams,  I  1 4 
ssp.  atlanticus  Viereck,  1902;  U.S.:  Eastern  Seaboard 
Texas 

ssp.  .?/-:.•.■/'.''■.:  Williams,  I960:  U.S.:  Cnlifornia 
ssp. /wo/amw«  Williams,  1960;  U.S.:  New  .Mexico  to 
California 

ssp.  trann'ersiis  Williams.  I''60;  U  .S.:  California 
t/«m/ W'ilhanis.  I960;  U.S.:  California 
SfikvylKxombcm  1  >38;  U.S.:  Texas 
Aitffff  WilUaniS,  1960;  Mexico 
mexteanus  Williams,  1960;  Mexico 
murgahensis  (Gussakovsltij),  1928  (A^jto^JiAex,  PtygO- 
spiiex);  sw.  USSR 

tadzMkus  Giuaakovikij,  1935  (flnknakk) 
palmanim  Williams,  1960;U^.:  California 
parvus  W.  Fox,  1897;  U^.:  New  Mexico 
pitttyeerua  Menke,  1968;  Mexico 
proprnqmisW .  Fox,  I893;w.  U.S. 

nifcHVfis  Ciiukciell,  1898 
sinuatus  Williams.  1960;  U.S.:  California 
jr/^H/j  Williams,  1'}60;U.S.:  California,  Arizona 
timberlakei  Williams.  I960;  U.S.:  California,  Arizona 

Genus  Solierella  Spinola 

Generic  descriplion:  Inner  orbits  converging  above  (lig. 
91  A-B);  antenna  short  to  moderately  long,  male  usually 
with  13  articles  ( 1 2  in  some),  scape  short  or  elongate,  fla- 
gellum  variable,  tcinunal  article  in  male  often  much  longer 
than  those  preceding  it,  or  abort  and  conical  (fig.  92  L-M). 
frons  with  a  V-shaped  tumescence  (rare  exceptions)  which 
may  bear  a  V  or  Y-shaped  carina,  the  stem  of  the  latter 
sometimes  exieiuilnj;  onto  the  clypcus,  facial  vestilurc 
nearly  always  accentuating  the  V*shaped  tumescence  when 
head  viewed  from  above;  dypeal  free  margin  with  a 
rounded  or  truncate  median  lobe  in  fem.ile,  that  of  rtiale 
similar  or  with  one  to  three  median  teetli;  labrum  spatu- 
late  or  transverse;  inner  margin  of  mandible  simple,  ex- 
temoventral  margm  usually  simple  but  angulate  in  a  few 
species:  malar  space  often  present,  especially  in  male; 
mouthparts  short;  occipital  carina  incomplete  below  or 
meeting  hypostomal  carina;  collar  short,  admedian  lines 
of  scutum  separated  when  present;  propodeum  short, 


ilursal  eiicUie  soineiimes  il^liniil£(l  MM  iillilOUgli 
always  distbicl  because  of  its  lack  of  vestiture,  V-  or 

U-shaped  siirniL-e  variable,  granulate  to  foveolate;  ters^um 
VI  conical  or  weakly  tlattened  in  female,  without  pygidial 
plate  but  often  with  two  apically  converging  rovra  of  fine 
short  setae  vvliic!!  superficially  appear  as  p>  iiiJial  cariiiae, 
(apex  of  tergum  weakly  carinate  in  one  Neotropical  spe- 
cies), male  tergum  VII  often  flattened  but  without  a  pyg> 
idial  plate:  legs  moderately  long,  foretarsal  rake  absent 
in  most  species  (fig.  93  G),  but  present  in  some  females 
(fig.  93  Il-I);  inner  posterior  angle  of  male  forecoxa  some- 
times with  a  process  (  fig.  92  B).  male  forctrochantcr  ex- 
cavated posterobasally  (weakly  so  m  pknoculoidcs)  (fig. 
92  A-C);  midcoxae  narrowly  separated,  hindcoxae  con- 
tiininus,  hindtibia  spineless  or  with  at  most  tliiee  or  four 
widely  spaced,  lliin  spines  (tig.  92  J);  tarsomere  V  not 
swollen,  arolia  small  to  moderate;  marginal  cell  of  fore- 
wing  truncate,  appendiculate  (narrowly  so  or  acuminate 
in  dispar)  (fig.  84  B-D),  usually  3  submarginal  cells,  I! 
petiolate  (except  in  wings  with<iut  submarginal  III.  fig. 
84  D,  and  receiving  both  recurrent  veins,  or  first  recurrent 
received  by  submarginal  I  or  interstitial  (fig.  84  B,  C); 
length  of  hindwing  jugal  lobe  equal  td  or  less  than  half 
length  uf  anal  area;  male  sternum  VUi  as  in  lig,  90  H;  vol- 
sella  greatly  reduced  or  absent,  head  of  aedeagus  with 
teeth. 

Geographic  range:  Ihe  Nearciic  Region  with  36  spe- 
cies and  the  Plalearctic  Region  with  3 1  species  are  the 
main  centers  of  distribution  for  Solierella.  Most  of  the 
Nearciic  species  arc  lound  in  the  drier  regions  of  western 
North  America.  The  Neotropical  Region  is  represented  by 
10  species,  but  many  more  awut  descr^ition  so  that  the 
New  World  probably  will  prove  to  be  the  strongltold  of 
Siilicrclla.  Four  species  ,ire  known  from  southern  .Afiica 
at]d  Madagascar,  one  from  India,  and  one  occurs  in  the 
Philippine  Islands.  One  Nearctic  form,  peckhand.  has  been 

introduced  to  Hawaii  and  the  Marshall  Ishinds. 

Systematics:  Solierella  are  small  to  medium  (2.5-1 1 
mm)  black  wasps.  The  gaster  and  Ust  pair  of  legs  are  often 
partly  or  all  red,  and  \  ellow  markings  are  .  otnmon  on  the 
thorax  and  legs.  The  genus  is  closely  aliieu  with  Plenocuba 
and  Paranyason.  For  ditTerenccs  between  Solierella  and 
these  two  genera  the  reader  is  referred  to  the  discussions 
in  the  systematics  section  of  each  of  these. 

lliere  have  been  attempts  in  (he  past  to  split  Sulieretlg 
into  two  or  more  genera  or  subgenera.  Wing  venation  and 
imagined  mandibular  differences  have  been  the  basis  for 
such  separation.  We  have  studied  examples  of  the  I\  pe  spe- 
cies of  Solierella  (niiscophoidesj  and  tliose  of  its  generic 
synonyms  (eompedUa,  piamafyies,  faffueU),  The  mandible 
in  all  four  species  is  simple  externally,  that  is,  not  notched 
nor  angulate;  but  Rohwer  ( l''22c)  staled  that  Sotieretla 
was  generically  distinct  from  Silaon  because  of  the  notched 
or  angulate  mandibles  in  the  former.  The  wing  character- 
istics employed  by  Ashmead  ( 1 899)  in  separating  Nifcliop- 
sis,  Sitaoii,  and  SalitreUa  arc  too  variable  to  be  useful.  Ac- 
tually, the  type  species  of  these  three  taxa  appear  to  be 
more  closely  allied  to  each  other  than  they  are  to  many 
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of  tlic  other  groups  williin  Solicn-ilu.  /.aiilara  is  the  most 
distinctive  of  the  generic  synonyms,  because  of  the  pre- 
sence of  a  female  foretarsal  rake  (fig.  93  1)  and  a  short 
forecoxal  process  in  the  male.  F.  Williams  (19S0)  set  up 
rather  looselx'  detlnetl  species  groups  for  the  N'earctic  Sol- 
iereila.  but  he  did  not  recognize  subgenera.  Beaumont 
(1964b)  did  not  use  species  groups  or  subgenera,  and  he 
pninieJ  nut  Jhur  pisnnoUfs.  the  lypc  .i''  \'i!eli(>psi<.  has 
c&scntially  liie  same  type  ut  mandible  (simple)  as  compe- 
dita,  the  type  of  SUmttL  Earlier  worlcers  had  stated  that 

pisiiii'iulci  had  a  weakly  arii',i.i!;!!e  riiandihii.'  Snrne  authors 
(Krombein,  1951,  lor  example j  have  suggested  that  sub- 
genera probably  should  be  recognized  because  of  biologi- 
cal differences  between  the  vaiioiii  groups  within 
Solierella.  We  have  not  studied  fhb  in  sufficient 
detail  to  make  a  judgement  in  this  matter,  but  it  is  dear 
in  light  of  the  structural  variables  discussed  below  that  a 
meaningful  infrageneric  classiflcation  can  be  made  only 
after  a  worldwide  study  of  the  ;^eiuis  Also,  it  is  obvious 

that  knowledge  of  Solierella  biology  is  still  fragmentary 
in  some  groups,  so  that  a  subgeneric  division  at  this 

time  based  <m  hiolii|^'y  wmuKI  he  premature. 

Specific  characters,  some  of  which  may  have  group 
significance,  are  numerous  on  the  head.  The  minority  of 

the  species  liave  simple  mandibles  (fig.  92  E).  but  a  few- 
arc  roundly  to  sharply  angled  exteinoventrally:  clypcata, 
albipes,  maiidihularis,  sta/igci.  pmsopiJis,  peciinala,  and 
dispar  (fig.  92  F).  The  frontal  swelling  bears  a  V  or  Y- 
shaped  carina  in  some  species.  The  antennae  vary  consid- 
erably.  The  flagellomeres  may  be  several  times  longer 
than  wide  as  in  striatipes  and  its  relatives,  or  shorter  than 
wide  at  the  other  extreme.  The  male  flagellum  offers 
good  specific  characters  in  many  species.  Tlie  lencth  of 
the  last  article  may  be  very  short  and  conical,  or  quite 
elongate  and  sometimes  equal  to  the  length  of  fWe  or  six 
of  the  preceding  articles  (llgs.  92  L,M).  The  male  anten- 
na usually  has  1 3  articles,  but  in  a  few  Old  World  species 
there  are  only  1  2:  aiulradei,  hahaulti,  chivensis.  giiichardl, 
nuuiagiosaurieims,  nitida,  pallidipes,  pisonoides,  and  ver- 
hotjji  Details  of  the  clypeus  are  usually  distinctive.  In 
most  species  the  male  has  a  well  developed  malar  space. 
SotlereUa  miscophuides  and  jtf/fueli  are  notable  exceptions. 
A  malar  space  is  also  present  in  a  few  females  ^osc^ridit, 
for  example).  The  gena  in  stangei  bears  a  large  downward 
projecting  prong. 

The  foreleg  in  the  female  is  usually  devoid  of  a  taiaal 
rake  (fig.  93  Ci).  but  jaffueli,  pectimta,  boharti,  sonorae, 
major,  maaoni,  and  fossor  have  a  rake  composed  of  one 
or  two  Ions  spines  at  the  ape.\  of  eacii  tarsnmere  (fig.  9.^ 
ii-I).  The  rake  is  best  developed  in  jn/Juelt  in  whidi  tar- 
somere  I  bears  several  long  spines  (fig.  93  !)•  The  fore- 

tiochanter  is  concave  postcrobasally  in  all  male  S  ilirrd/a 
Studied  by  us.  However,  the  concavity  is  sliallow  in  at  least 
one  species,  plenoculoides  (fig,  92  A),  but  at  the  other  ex- 
treme it  is  .sometimes  very  deep,  as  m  mirifica  ( fig.  92  C).  The 
outer  limit  of  the  concavity  often  bears  one  or  more  long,  in- 
curved bristles  (fig.  92  A,  (').  In  some  species  the  male 
forecoxa  bears  a  long  fmgerlike  projection  at  its  inner 
posterior  angle  (fig.  92  Jfy-fafju^  Ixduarti,  m^w;  um- 


FIG.  93.  Female  foretarsas  in  the  tribe  Miscophini; 
A-C,  right  leg,  D-I.  left  leg;  A.  Svrteoplionu 
ch^ybtut;  B.  MemptOarus  mayri  paratype; 
C,Stdiosteihus  mimuus  paratype;  D,  Misco- 
/AoUes  handiirschii  holoiype;  b,  Saliosteihoides 
udmtor;  F.  Fknoeuba  daifisi:  G,  SoHentta  mis- 
cophoides:  H,  SoUmUa  striatipts;  I,  SoHtreVa 
jaffueli. 

orae,  and  striatipes.  In  others  the  projection  is  replaced 
by  long  bristles  (fig.  92  A).  The  hindco.xa  often  bears  an 
inner  dorsal  carina  which  may  form  a  tooth  basally.  The 
inner  margin  of  the  hindbasitarsus  is  sometimes  obtusely 
angulate  in  the  male. 

Tin-  f.  .lewings  vary  considerably  in  Solierella  (see  fig. 
S4  B-Dj.  The  media  may  diverge  before  or  after  crossvein 
cu-a,  or  it  Is  interstitial.  The  shape  of  the  submarginal 
cell  is  often  distinctive.  There  is  sometimes  a  lack  of  con- 
stancy in  these  characters  even  within  species,  and  in 
fact  the  two  forewings  of  a  specimen  may  differ  (see 
figures  in  Beaumont,  1964c).  Furthermore,  in  aus/ra/u 
(according  to  Williams  1950.  plate  17),  syriaca,  and  sea- 
bnu  there  may  be  only        submarginal  cells,  the  sec- 
<Mid  of  which  is  not  petiolate.  Occasionally,  specimens 
of  these  latter  species  are  found  in  which  the  second  sub- 
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marital  cell  and  second  discoidal  cell  are  open  apically. 

T|>oe«       momIii  ••notin  faenlfo  Poa  fnutt*""  ■•wm|<«  om 

Inese  ate  merely  genetic  freaks,  ror  lurtner  remarks  on 

-^perific  characiLMs  in  Solierella  the  reader  is  referred  to 

Willlums  (  l')^0)  ;imi  Hoaumoni  ( l<)r.4c). 

There  is  no  key  wliich  includes  all  the  North  American 
species  i\f  S"lkrclltj.  Williams'  ( 1950)  key  pertains  to  tlie 
Calitoinian  species,  althougli  it  does  include  27  of  the 
35  North  American  species  as  well.  He  has  described  sev- 
eral species  since,  and  there  has  been  some  name  changing, 
so  the  usefulness  of  this  key  is  limited.  Ducke  ( 1907b) 
presented  a  key  for  some  of  the  Brazilian  species.  Gussa- 
Icovskij  (1928b,  1930c),  Beaumont  (1964c).  and  Arnold 
(1923b.  1945)  have  treated  most  of  the  Old  World  species. 

Biif!'>i;y:  Our  kiiowlodgc  of  .S'f»//twflst  biology  is  frag- 
mentary tor  the  most  part.  However,  the  papers  by  F.  X. 
Wflliams  (1927, 1950),  Newton  (1960),  Kuivzewski 
(1967a),  Krombcin(1967h).  Carrillo  and  Caltagirone 

(1970),  and  Beaumont  (1964c)  contain  detailed  accounts 
and/or  summaries  of  previous  work.  Solierella  nest  in  pre- 
existing cavities  in  stems,  twijis.  almond  hulls,  ami  v-alls 
or  in  abandoned  burrows  in  the  ground.  Most  twig  ncslers 
provision  with  Hemiptera,  but  small  grasshoppers  are  uti- 
li/Oi!  by  plcnoriil'iiih's.  ami  sayi  stores  Psocoplera.  Ground 
ncsicrs  provision  wiUi  one  or  two  large  grasshoppers  {Jos- 
sor,  strka^tes)  or  numerous  Hemiptera  of  various  families 
(iiierniis.  c<>ri:i,  ititens.  scahrai).  The  prey  is  flown  to  the 
nest  or  is  carried  along  the  ground  ventet  up  in  the  case 
of  striatipes,  which  provisions  with  grasshoppers  larger 
than  itself.  Tlie  ecg  is  laid  before  or  behind  the  forecoxac 
in  inermii.  sayi,  and  pcckhaiui  or  behind  the  hindcoxae  in 
sthaiipes.  Nests  often  contain  several  loosely  paclced  cells 
each  containing  up  to  13  prey  in  the  species  which  pro- 
vision  with  bugs.  The  nests  are  loosely  closed  with  peb. 
bles  and  pieces  of  grass. 

CarrOlo  (1967)  and  CarrUlo  and  Caltagirone  (1970)  de- 
scribed the  larval  development  in  peekhmi  and  bkisdeUL 
There  are  only  two  iar\'al  instars.  and  the  first  instar  con- 
tains a  preeclosioa  and  poslcclosion  phase. 

Chrysididae  of  the  genera  ffedydiridtum  and  Pseodo- 
lopyga  have  Heen  reported  pai.isiti/ii"j  S'^licn'lh  hy 
Bohart  and  Bruniley  (\9(}7)  and  Carrillo  and  Caiiagrrone 
(1970). 

Checklist  ofSoliereUa 

aMom/na/ti  Williams,  !<)50;  U.S,:  California 
aegyptitt  Kohl,  1898;  Egypt 

(Rohwer),  1909  (mdiopsis);  w.  U.S. 
elb^es  (Ashniead).  1809  {Pkneadmf)\  w.  U.S. 
anuzontcu  Ducke.  19U4:  Brazil 
andradei  Beaumont.  1957;  Morocco 
antennalis  Beaumont.  19S6;  Libya 
antemata  Ducke,  1907;  Bnsdl 

an  uata  Williams.  1950;  U.S.:  California 

a/raReed.  1894;  Chile 

tfusmifiSr  Williams,  1950;  U.S.:  California 

babatilli  Beaumont,  1956;  Libya 
hactriam  Gussakovskij,  1930:  sw.  USSR 
Mco/»r  Williams,  1950;  w.  U.S.:  California 
6Aujde0<(BridweU),  1920(5i&ion);w.  U.S. 


bohmiytmm,  1950:  U.S.:  California 
bnrmWilliains.l9S8 

boresenm  WWW-.m's,  1958;  U.S.:  California 
6rit/»vf/// Williams.  I<)50;  U.S.:  Calilornia 
£M///om/cia Williams,  1950:  U.S.:  California 
canariensis  F  Sanmleis.  1904;  Canary  Is. 

asp.  Iielenx  era  Beaumont,  196ij;  Canary  Is. 
capparidis  Gussakovskij.  1928;  sw.  USSR 
chilensis  Kohl,  1 892;  Chile 
f/r/Vf-nsK  Gussakovskij,  1928;  sw.  USSR 
c/r/Jiu/a  Williams,  1950;  U.S.:  Californi.i 
compedita  (Piccioli),  I8(>9  {Sila<m)\  Mediterranean  area 

/rW/eW  Kohl,  1878  {Ammmphecidium) 

xambcui  Er.  Andre.  1896  (Sylaon) 
ssp.  cretica  Beaumont,  1964;  Crete 
ssp.  cypHactt  Beaumont.  1964;  Cyprus 
(vWrr  Williams,  1950:  U  S  ■  California  to  Texas 
dispar  Pulawski,  1964;  Egypt,  Canary  Is. 
/Zai>Ax>m/s  Gussakovskij,  1928;  sw.  USSR 
/<>ss^)r(  Rohwer).  I'K)')  iS'itcliopsisV.  w  I  '.S. 

foxii  Viereck,  1906  (Niteliopsis);  nec  Viereck,  1902 
/bxS  (Vieieck),  1902  (flmoadutyi  U.S.:  New  Jersey 
fiiscivi'iitris  Gussakovskij.  1930:  sw.  USSR 
guichardi  Beaumont.  1956;  Libya 
gussakovskij i  Menkc,  new  name:  sw.  USSR 

aj'finis  Gussakovskij,  1928,  nec  affinis  Rohwer,  1909 
wmms  (Cresson).  1872  (A'mo/j);  U.S.:  Florida 
iusiJiosa  Beaumi)nt,  1964;  Syria,  Cyprus 
iresinides  (Rohwer),  1914  (^i/at^n);  Guatemala 
/affueU  (Herbst),  1920  (Lautam);  Chile 
kaiiM/isis  tWill:;un-.|,  VM4  ( ,V7.f,  //> .■.nv/v):  U.S.:  KanSaS 
lagunensis  (Williams),  1928  {Silaon);  Philippines 
fei^/f  Wffliams,  1950;  U.S.:  California 
longiconus  Pulawski.  1964;  Egypt 
lucida  (Rohwer),  1909  {Niteliopsis),  U.S.:  Colorado 

UOia  Rohwer,  1909  (^teltopsla),  miiBpelUng 
tnadagascariensis  Arnold.  1945;  Madagascar 
m^or(Rohwei).  1917  {Silaon);  U.S.;  Washington  to 
California 

mandibularis  Beaumont,  1957;  Morocco 
/na.w>w  Williams,  1959;  U.S.:  California 
/w^jfuw»a  (Rohwer),  1911  (Siiton); Mexico 
minarum  Ducke,  1907;  Brazil 
mirifiea  Pate.  1934;  U.S.:  Arizona 
mlSf^plin'kU's  Spinola.  !  S5 1 ;  Chile 

spiiiolae  Kohl,  1892,  new  synonymy  by  Menke 
modesta  (Rohwer),  1909  (/fit^k^s);  U.S.:  Colorado 
/l<igT<;n.v  Krombein.  1951:  U.S.:  transcontinental 

nigra  Rohwer.  1^>09  (A //(  //< v'ws).  nec  Ashmead.  1899 
nighilorsiini  Puhiwski.  |9(>4;  Lg\  pt 
mtem  Williams.  1950;  U,S.:  Califoroia 
rOthta  Gussakovskij,  1928:  sw.  USSR 

niiraria  Pulawski,  1967;  n  Africa,  Egypt 
obsciira  Beaumont,  1956;  Libya 
palUd^m  Arnold,  1945;  Madagucar 
peckhami  (Ashmcad).  1 897  (Ptenoculus)',  U.S.:  transcon- 
tinental, Hawaii,  Marshalls 
n^rfl  Ash  mead.  1899  {Plenocuba) 
rohweri  Bridwell,  1920  {Silaon) 
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annanu  Krtunhcin,  193') 
pectinata  Pulawski,  1964;  Egypt.  Canary  Is. 
pimnoides  (S.  Saundeis),  1873  (fifiieiiopsis);  ne.  Mediter- 
ranean area 
paradoxa  Gussjkovskij .  I  ')30 
piatensis  Brethes.  1913;  Argentina 
pienocutoklesiVt.  Fox),  1893  (Niteliopsis):e.  U.S.  to 
Rocky  Mts. 

ssp.nmr/»(Bridwe[l).  1920  (HHaoii);  U.S.:  California, 
Oregon 

pnnopidis  Williunis.  I ''50;  U.S.:  California 

maihiibularis  "^iWvima^  1958.  nee  Beaumont,  1957 

(/M/rcnsjrCBenoist),  1942  {Sylaon)\  Ecuador 

rhodcsiana  Arimkl.  S  AtVita 

ifli'/  (  RohuLT).  I')U'>  iXiuliopusy.w.  U.S. 

scriihu  ida!a  Arnuld,  l'>23;s.  Africa 

seabrai  Andrade,  1950:  n.  Mediterranean  area 
ssp.corsir  Beaumont,  1964:  Corsica 

«'m/n/^'".v<7  \V'ilIi.ims,  1'.>5S:  I'.S.  (".iliroriiij 

sanume  Wiliiani&,  1950;  U.S.:  California 

stgfigei  Menke,  1968;  Argentina 

siriatipex  ( Asliniead).  1899  i.Vitcliop^y,  US.:  California 

syriata  Bcaiimonl,  1964;  Syria 

tlna>erlakei\\\\\\3m%,  I9S0;U,S.:  Caliromla 

tunwriDuW.  I''!7;c,  Imlia 

iw/JrAf /Williams,  l'>50;  U.S.  C'alitkiriiia 

verhoeffi  Beaumont,  l'>()4;  ne  Mediterranean  area 

iwrecA:i  (Rohwer),  1909  {JViteliapsisy.w.  UJS. 
parva  Rohwer.  1909  {NtteHopOs) 

ur/xr;  Williams.  1955.  U.S.  ralifornia 

Ara/U/uHcra  Gussakuvsliij,  1930,  sw.  USSR 

zto^i  Gussakovskij,  1928:  sw.  USSR 

Gl-iiu.s  Mi.sccipliuN  Juriiic 

Generic  diugiium:  Inner  orbits  variable,  usually  convcrg- 
in>!  ahovo  aiiliiHit;li  dI'rmi  miui.iIc  below  (IV^     I  H  i-  urbits 
sometimes  bowed  outward;  antenna  moderately  lung, 
scape  short  or  elongate,  flagellomeres  usually  longer  than 
wide  altltougl)  sliorter  in  male;  frons  usually  simple,  hut 
will)  a  pair  of  broad  shallow  depressions  in  the  kohli 
group  and  two  divergent  carinae  in  nilotkus,  frontal  line 
weakly  to  strongly  impre.ssed;  clypeal  free  inarjiin  usually 
with  a  lateral  notch  or  excision  wliich  deliimis  a  truncate 
or  angulate  median  lobe,  or  free  margin  weakl\  sinuate, 
without  a  definite  median  lobe,  clypeus  often  dissimilar 
between  sexes;  labrum  hidden,  quadrangular  or  rectangu 
lar:  inner  marjiin  i>f  mandible  simple,  e.xternovential  mar- 
gin notched;  no  malar  space,  mouthparts  short;  occipital 
carina  endiiig  at  hjrpostomal  carina  or  just  before  it;  pro- 

notal  collar  usually  shuri.  dorsum  often  wiili  a  median 
prominence,  collar  longer  (length  about  half  width)  m 
handl^scha,  koMi\  and  soikai  groups;  entire  pronotum 
about  as  Inni;  as  scutum  except  loibjei  m  handlinchii, 
kohli.  and  soikiii  iiroups.  admedian  lines  of  scutum  nar- 
rowly separated,  obliterated  in  /ia/H///m-M  group;  propo- 
deum  short  to  moderately  long,  dorsum  with  no  encio- 
sure  but  a  median  longitudinal  carina  utiually  present  ex* 
cept  in  handlimM  group  in  which  several  longitudinal 


FIG.  94.  StniL-tural  details  in  the  thorax  of  Miscophini; 

A-B.  venter  of  ineso-and  metathorax;  C'-H,  lat- 
eral view  of  metapleuron  and  propodetun;  A. 
Miscophus  sp.,  pi  =  precoxal  lobe,  ps  »  precoxal 
sulcus;  B,  Saliostethus  lentifrons;  C.  Miscophus 
fNiteiOpterus)  sp.,  mp  =  metapleuron.  iimp  - 
upper  metapleural  pit;  D,  Miscophus  kohli;  E,  Mis- 
cophus  handUrsehU. 

parallel  ndgos  or  caruiac  are  present;  apex  of  propodeal 
dorsum  with  two  spinelike  projections  m  kohli  grimp 
(fig.  94  D);  mesopleuron  sometimes  witli  scrobai  sulcus, 
hypucpimera!  area  strongly  gibbous  in  handttnchii  group; 
precoxal  sukus  stront;.  prec<ix:il  Inhes  well  defined  (tig. 
94  A);  metapleuron  usually  well  dctlned  (fig.  94  C),  but 
narrow  and  parallel  sided  or  absent  below  upper  meta- 
pleural pit  in  Sdikai,  kclili.  and  /;i;/;u7/n'(7/fY groups  (upper 
metapleural  pit  ol'ten  contiguous  with  mesopleuial  suture 
in  theae groups)  (fig.  94  l)-l%);  ga,s«cr  sessile  (pedunculate 
in  ichneumonoides),  lergum  VI  conical  or  weakly  Hat- 
tened  in  female,  without  a  pygidial  plate:  leus  moderately 
Uiiii;  to  loiii!  ,nid  slender,  forelarsal  rake  present  in  most 
females  ailhougli  wcali  in  some  or  represented  by  a  single 
spine  per  tarsomere,  rake  usually  absent  in  male;  mid- 
coxae  narrowly  separated  to  subc<mlit;iioii-;  (tip.  94  A), 
dorsal  carina  of  midcoxa  often  foimmg  a  tubeicle  basally, 
hindcoxae  contiguous;  hindtibia  sometimes  spineless, 
but  usually  with  two  to  six  widely  spaced,  long  spines 
on  outer  side;  tarsomere  V  not  swollen,  arolia  small;  mai- 
ginal  cell  of  forcwing  truncate  or  acuminate  apically  (fig. 
S4  U  K ).  sometimes  greatly  reduced  or  open  (handlinchii 
group,  fig.  85  B);  two  submarginal  cells  usually  present. 
II  petiolaie  (fig.  S4  \'  \).  o\  groatl\'  rediuod  >>i  .ilisenl  in 
the  handiirschii  and  kohii  groups  (iigs.  84  l.K;  85  B),  al- 
ways absent  in  the  soihii  group  (fig.  84  J);  two  discoidal 
cells  usually  present  (figs.  84  F.I:  85  B).  hut  second  ab- 
sent due  to  loss  of  second  recurrent  vein  in  soikai  group 
(fig.  84  J),  and  subgenus  Niteloptems  (fig.  84  il ).  second 
recurrent  sometimes  faint  in  hicolor  group  (tig.  84  E,  GJ, 
discoidals  I  and  11  luscd  in  one  species  of  the  kohli 
group  due  to  loss  of  first  recurrent  (fig.  84  K);  first  re- 
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current  vein  leceiveJ  by  suLniatginai  1.  sccunJ  rccurrcnl 
received  by  submarginal  II  when  latter  is  present;  fore- 
wing  media  usual!)'  diverging  after  cu-a,  h\\\  occa<;ionaBy 
inlcrsiilul;  tiiiniwuii;  radial  sector  shun  in  /lunJIinc/lU 
and  ktj/ili  groups;  iiindwing  jugal  lobe  small,  much  len 
than  half  lengiii  of  anal  area  (fig.  84  F);  male  sternum 
VIII  variable  (fig.  96  E-J);  volsella  weakly  differentiated, 
but  its  free  margin  densely  setose  (fig.  96  A-B). 

Geogn^hic  range:  Miscophus  is  repRsented  in  all  re- 
gions except  Australasia.  About  1 50  species  are  known, 
but  most  of  these  are  found  in  the  Old  World,  especially 
the  Mediterranean  area.  About  a  dozen  species  are 
known  from  North  America.  The  genus  is  most  diverse 
in  the  Mediterranean  area  and  Fthiopian  Region,  but 
the  subg/snus  Nitehpterm  i&  endemic  to  North  America. 
The  Oriental  Region  has  four  Indian  species,  and  one 
has  been  described  from  the  Neotiupi^al  Re^^ion.  The 
latter  species,  exoticus,  needs  to  be  verified  as  a  Neotropi- 
cal element. 

Sysiemalks:  ThcM-  arc  sma!!  tn  medium  (2.8-10  mm), 
mostly  somber  colored  wasps  with  rather  short  wings 
that  are  usually  infuscate  apically.  The  genus  is  allied 

witii  Pli-nondti^  and  SoUcrcIla  on  one  hand,  and  with  the 
soutii  African  endemics,  Sa//us/tV/(WJ,  SalioKtalK/ides. 
and  Miscophoides,  on  the  other.  The  absence  ot  sul)mar- 
ginal  cell  HI  in  Mnc(^phus  separates  it  from  Plenondus 
and  nearly  all  Sulierella.  The  lew  SoUcrelia  with  onl>  two 
submarginal  cells  have  a  nonpetiolate  second  subntarginal, 
whereas  in  Miscuphm  submarginal  cell  II  is  always  pctio- 
late  when  present.  Unlike  the  majority  o\' SolicrcUa,  the 
mandible  inMboophus  is  always  cxtcrnoventrally  notched. 
The  midcoxM  ue  closer  together  in  Miscophus  than  ui 
any  other  of  the  miscophine  genera,  except  Miscophoides 
svhiicnu^  Misciipliokh-llus.  some  Nilela,  and  one  Saliostlte- 
thus.  Fur  differences  between  Miscophus  and  its  African 
relatives  see  the  discussion  under  each  genus. 

The  most  striking  and  at  the  same  time  must  perplex- 
ing feature  o(  Miscophus  is  the  tendency  toward  reduc- 
tion or  loss  of  certain  wing  veins,  reduction  in  cell  size, 
and  overall  shortening  of  the  wings.  Tliese  tend^deS 
probably  arc  correlated  with  the  habit  of  wallcing  during 
prey  search  rather  than  flying.  Even  with  prey  they  usu- 
ally move  in  short  hopping  flights  (see  biology).  Most 
species  have  venation  as  shown  in  fig.  84  F,  but  the  sec- 
ond recurrent  vein  is  completely  absent  in  two  groups 
(figs.  84  H,  J,  95),  and  is  evanescent  or  incomplete  in  a 
few  species  (fig.  84  B,  G).  The  group  in  which  there  are 

two  snbmar>:inal  cells  but  in  which  the  second  recurrent 
is  absent  is  Ibund  only  in  North  America,  and  because  of 
this  venatlonal  peculiarity  these  species  have  been  regarded 
as  representing  a  genus,  Niteloptems.  However,  the  pre- 
sence of  an  incomplete  second  recurrent  vein  in  several 
Old  World  species  {chn'sis,  caninus,  mavromoustakisi. 
nUoticus)  and  one  undescribed  North  American  species 
indicates  to  us  that  Niteloptems  is  Iwtter  treated  as  a  sub- 
genus of  Miuiiphus,  as  .Aridrade  ( l')56b)  already  has  sug- 
gested. A  second  wing  variable  is  the  reduction  or  loss 
of  submaiginal  cell  II  (fig.  84 1-K,  85  B).  This  occun  in 


various  specie  i^^.  1.1  llic  Olii  WS^M  ipSSiS!  MMl 
submarginal  cell  II  is  present  in  the  female  but  not  in  the 

male.  The  second  recurrent  vein  is  also  absent  in  Ihis 
form.  The  marginal  cell  is  !>omciime!>  incotuplcic  (open 
apically)  in  some  species  of  the  handlirschii  group  (portoi 
lor  e.xaniple);  and  in  one  undescribed  species  of  the  kohli 
group  tlie  second  recurrent  vein  rs  niterruplcd,  thus  lus- 
ing  ilie  two  discoidal  cells  (tig.  84  K).  The  latter  spedes 
also  lias  lost  the  second  submarginal  cell. 

Another  impoitaiil  variable  is  the  narrowing  of  the 
melapleuron  below  the  upper  metapleural  pit  (fig.  94 
D-E).  The  normal  condition  is  shown  by  fig.  94  C.  In  the 
koMi  and  soikai  groups  and  a  few  isolated  species  (by' 
tuakU,cyanescem,  and  coenilesceus).  the  metapleuron 
is  very  narrow  and  nearly  parallel  sided  below  the  pit 
(fig.  94  D).  In  the  handttrschil  group  the  metapleuron  is 
not  discernablc  below  the  pit  (fig.  94  E).  Other  thoracic 
details  of  importance  at  both  the  group  and  specific 
level  are  the  form  of  the  propodeum  (rounded  or  angu- 

late  in  profile,  with  two  spines  in  the  ku/i/i  i-jnup).  the 
length  and  shape  of  the  pronoium,  and  the  tbrm  of  the 
hypoepimeral  area  (^bbous  in  the  fwmUtndUi  group 

and  a  few  other  species)  Hi:-  form  of  Sternum  VIII  in 
the  male  is  ol  group  importance  (fig.  96  E-J).  In  the 
helveticus  group  {^galBcus  group)  the  plate  terminates 
in  two  spinelike  processes  (fig.  96  I).  In  the  hicolor 
group       Niteloplerus  the  sternum  is  truncate  apically 
and  usually  bears  lour  short  teeth  (fig.  96  L),  and  in 
the  handlirschii  group  the  sternum  is  rounded  apically 
( fig.  96  J).  The  stemum  in  the  fcohli  group  (fig.  96  F) 
and  some  of  the  other  African  species  (fig.  96  G*H)  is 
somewhat  similar  to  the  bicolor  type. 

The  most  important  worles  on  Miscophus  are  those  of 
the  late  N,  F.  de  Andrade  f  1052.  19.5.^,  1954,  195f,a,  b, 
I960).  He  formed  a  species  group  classification  based  on 
the  P^learctic  species  of  Miscoplms,  although  in  his  l9S6b 
paper  he  did  discuss  some  of  tlie  extralimital  groups  and 
related  genera.  He  presented  a  key  to  the  species  groups 
in  his  last  paper  (I960).  P,  M.  F.  Verhocff  (1955),  and 
Beaumont  (19S2b)  have  also  made  a  contribution  to  the 
species  group  classification  of  Mbxophus. 

There  is  no  key  to  the  New  World  Miso>phns.  Andrade*s 
papers  contain  keys  and  descriptions  of  all  the  Falearctic 
species  with  the  exception  of  those  described  by  Pulawski 
( 19fi4)  atul  M  i;ie  of  ihose  described  by  Balthasar  (I9.S.^). 
Arnold  (1923b)  presented  a  key  to  the  species  of  the  Ethi- 
opian Region,  but  it  is  outdated  because  of  later  descrip- 
tions of  new  species.  The  Oriental  species  have  not  been 
treated. 

As  Andradc  has  indicated  in  his  papers,  the  supraspeci- 

fic  classincation  nf  AfisropliiK  i  annoi  he  considered  final 
in  its  present  state  due  to  the  paucity  of  material  of  certain 
peculiar  forms,  and  also  because  tlie  faunas  of  some  areas 
are  still  poorly  known.  The  Ethiopian  Region,  for  example, 
contains  a  number  of  pecuMar  Miscophus  that  do  not  fit 
conveniently  into  any  of  llie  existine  species  gntups.  Mis 
cophus  kohli,  ichneumonoides,  and  one  undescribed  spe- 
cies form  an  assemblage,  here  termed  the  kohli  group, 
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FKJ.  95.  Miscopkui  (Nitelopierus)  laticeps  (Ashmead),  female. 


which  is  distinguished  by  the  presence  of  two  propodeal 
spines  dig.  'H  D),  a  narrow  ntetapleuroii  (fig.  04  D).  two 
siiall()w  facial  depressions,  and  an  elongate  body.  However 
two  other  African  species  seen  by  us  (cyanescens.  cocru- 
Icsivits)  weakly  display  one  or  more  of  these  features. 
Three  other  south  African  species,  kriechbaumeri.  bellulus, 
and  crispus,  have  distinctive  scalelike  tufts  of  setae  on 
the  head  (llj;.      D)  and  (horax.  We  have  called  this  assem- 
blage, the  kriechbaumeri  group.  Miscophus  stevensoni  has 
subapical  tergal  swellings.  The  descriptions  of  other  Afri- 
can species  indicate  other  peculiarities.  In  North  America 
the  endemic  subgenus  A7ftVf/>/frt«  predominates,  but 
there  is  one  described  typical  Miscoplnis  of  the  bivolor 


group  (americaiiiis).  and  several  others  of  uncertain  affini- 
ties await  description. 

Biohig}':  Most  of  what  is  known  about  these  wasps 
concerns  only  the  subgenus  A'Ui'^j/jrpm.v  (Kronihein  and 
Evans.  1^54.  1955;  Krombein  and  Kurczewski.  1963;  Krom- 
bein.  |964h;  Evans,  1963a,  Cazier  and  Mortenscm,  1965b; 
and  Powell.  1967).  Data  on  typical  Miscophus  are  for  the 
most  part  fragmentary  (Ferton.  1896.  1914;  llartman. 
1905;  Crcvecoeur.  1930;  Krorubein,  |963a).  Kurczewski 
( 1969)  has  given  new  data  for  both  subgenera  and  sum- 
marized much  of  the  previous  work.  The  various  reports  in- 
dicate thai  in  general  the  nesting  activities  of  the  species 
are  similai.  Nests  are  dug  in  loose,  sandy  soil  and  are  short. 


SUBFAMILY  LARRINAE  317 


FIG.  96.  Male  genitalia  ( A-D)  and  sternum  VIII  (E-L)  in  the  tribe  Miscophini;  A.F.  Misc'phus  hicolor:  B.  Miscophus 
(NUelopurusi  sp.;  C,K,  Saiiostelhus  capicola;  D,L,  Saiiostethoides  saltator;  F,  Miscophus  !»p.  near  kohli;  G, 
Mlaeoplm  eymaeens;  H.  Miscophus  coenUescens;  I,  l^ophm  gaUiau;  J,  Mtseopfm  handUncHU. 


varying  rrom  2-S  cm  in  length.  Nests  usually  have  only 
one  cell,  but  Evans  (1963a)  reported  as  many  as  six  cells 
per  nest  of  evansi,  and  Crevecoeur  (1930)  noted  three  to 
six  in  spiirim.  Small,  usually  immature  spiders  serve  as 
larval  food,  and  mass  provisioning  is  the  rule.  The  avail- 
able data  suggest  that  each  species  of  Miscophus,  at  least 
in  Ilie  subgenus  A77f/(;p/t'n/i',  may  loIIcci  only  certain 
kinds  of  spiders.  The  egg  is  laid  on  one  of  the  last  provi- 
sions. Some  species  leave  the  nest  open  between  provisions 
(Kurczewski,  1969) 

Females  search  for  piey  on  the  ground,  but  there  is 
evidence  that  plant  dwelling  spiders  are  also  colleeted.  The 
female  grasps  the  front  legs  of  the  spider  with  her  mandi- 
bles and  usually  walks  or  makes  ^ort  hopping  flights  to 
the  nest.  The  prey  is  held  venter  up.  Althou>;li  pn  'i^iession 
when  walking  is  usually  forward,  Cazier  and  Mortenson 
noted  that  females  of  kofceps  and  a  species  near  textma 

walked  backwards  draceiit..:  liu-  prey  llarlnian  (1905)  stated 
that  after  the  female  (Mncoplius  amerlcanua)  grasps  the 
spider,  she  "slings  it  on  her  back  and  marches  off  with  it". 


Some  authors  have  noted  several  legs  missing  on  the  prey, 
and  the  significance  of  this  has  various  interpretations 
(Kurczewski.  1969). 

Miscophus  seem  to  spend  most  of  their  time  walking 
rather  than  flying,  and  the  wings  are  short  and  narrow  in 
some  groups.  Presumably,  the  shortening  of  the  wfaigs  and 
re(hiciii)n  of  venation  is  a  selective  respoiisc  ti:  tlieir  pref- 
erence for  walking.  They  resemble  ants  when  on  the 
ground  and  are  often  seen  running  about  in  their  company. 
They  hold  their  wings  flat  over  the  gaster,  and  the  clear 
wing  base  and  smoky  tip  accentuate  mimicry  with  the 
ant  petiole  and  gastcr  respectively. 

Crevecoeur  (1930)  reported  Eulophidac  of  the 
gfiomMelittobia  parasitizing  nests  of  Miscophus  spurius, 

ChecUiat  of  Miscophus 

abaeondieus  Andrade,  I960;  Balearics 
oigyptha  Morice,  1897;  Egypt  to  Sjyria 

poiltm  Honors,  1944 
aenesceitt  (BridwellX  1920  (ffypomltcoiAut);  VS.: 
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Oregon 

at'iiigitta  Honore.  1944;  Egypt 
affinis  Pulawski,  1964;  Egypt 
^adirtmsis  Andrade,  19S4;  Morocco,  Spanish  Sahara 

akr  tthianiis  Halilusar.  I05.V.  Cyprus 
alboinaculafits  AiidraUc,  I960;  Israel,  Canary  Is. 
etbufehae  Andrade,  1952;  Portugal,  ?  France 

Nsp  «/w/f)//cMJ  Beaumont,  1967;  Turkey 
aljieni  lionore,  1944;  Egypt.  Israel 
americanm  W.  I'ux.  I89(J;  c  VS. 
andradei  P.  Verhoen,  19S5;  Portugal 
antares  Andrade,  I9S6;  Algeria 
arenanon  Cockcrcll.  1898;  U.S.:  New  Mexico 
amoldi  Turner,  1929;S.  Africa 
ater  Lepeletier,  1845;  Europe 
maritimus  F.  Smith,  1858 
a//<ift/eus  Andrade,  1936;  Morocco 
beOuba  Arnold,  192S;  Rhodesia 
beivericnsis  Andrade.  I960;  Balearic's 
henUontiuus  P.  V'crlioetT,  1955;  Spain 
berhndi  KnAxviAQ.  1956;SpaiishSahail 
bicolor  Jurinc,  1807;  Europe,  sw.  Asia 
dubius  Panzer,  1806-1809  {Larra) 
metaUiais  C.  Vcrhoeff.  1890 

ssp.guigliaae  Andrade,  19S3;  Cyprus 

ssp.  btdganieus  Tsuneki,  1972:  Mongolia 
hnnifacicnsh  Ferton,  1896;  Corsica 
bytiiiskii  P.  VcrhoclT,  1955;  Israel 
califomicus  (Ashmead),  1898  (MiscofMaus);  VS.: 

California 

camriensis  Beaumont,  1968;  Canary  Is. 

ssp.  lUi^rUvnntr  Beaumont.  1968;  Canary  Is. 
aminus  Andrade,  1953;  Cyprus,  Turkey 
cebalhsi  Andrade,  1954;  Algeria 
ihn'sis  Ktilil.  IH<)4:  Somalia 
clypearis  Honorc,  1944;  Egypt 
coendescem  Arnold,  1923;  Rhodesia 
coUaris  Honore.  1944;  Egypt 
cuncolor  DMbom.  1844;  Euio[>e 

iasubriais  A.  Costa,  1867 

moravicus  Balthasar,  1957 
conleta  Andrade,  1960;  Corsica 
crispus  Arnold.  1925.  S.  Africa 
cienopus  Kohl,  1884  (^March);  n.  Africa,  Saudi  Arabia 

monzofftf  Gribodo,  1884  OMay) 

ruhrirentris  Honorc',  1944,  nec  Perton,  1896 

gigas  Giner  Man'.  1 945 

Aonorvf  Balthasar,  1953 
(•iv/'f('V(('/)v  Turner,  I'*!  7;  Rhtxlesia 
ijd/iurns  (RohwcT).  1909  (..U/v<'V>/i""'<);  U.S.:  Colorado 
cypriacus  Andrade.  1953;  Cyprus 

up.obscurus  Andrade,  1954;  ne.  Mediterranean  area 
deserrt  Berland,  1943;  n.  Africa 
Jeseriicola  Turner,  1929;S.  Africa 
diJJicUis  Nurse,  1903;  India 
dispema  Andrade,  1954;  n.  Africa 
eai<'>ii  F.  Snioders,  1903;  Canary  b.,  Mediterranean  area 
ekgans  Andrade,  I960;  Syria 
awtsf  (Krombehi),  1963  (/Wfetopiems);  U.S.:  Wyombig 


exbttUa  Gussakovskij,  1936;  Mongolia 
eJW/icm  Tasehcnbcrg.  1870;  Brazil 
/Znwpfcrui  Pulawski,  1964;  Egypt 
fimebrts  Honorj,  1944;  Egypt 

gala (Rohwer),  1909  (Miscophimis);\JJS.:  Colorado 

garUuiensis  Andrade,  1956;  Libya 

gegensumus  Tsuneki,  197 1 ;  China 

gihhicollis  Giner  Mart,  1945;  Spanish  Sahara,  Morocco 

gineri  P.  Verhoeff,  1955;  Spain 

gD^iensiil  Tsuneki,  1972;  Mongolia 

grangeri  Beaumont,  1968;  Algeria 

grafunus  Andrade,  1960;  Syria 

graluilus  Andrade,  1954;  sw.  USSR 

gukhardi  Beaunoont,  1968;  Canary  is. 

gussakavsk^  Andrade,  1954;  sw.  USSR 

handlirsvliii  Kohl.  1802;  Algeria,  Tunisia 

hebraeus  Andrade,  1954;  Israel 

hetk^thOus  Pulawski,  1968;  Sudan 

hOvetkm  Kohl,  1883;  s.  Europe  (?  -  tiaUaa  A.  Costa) 

gBi»d»Kohl.  1884 

rat^s  Giner  Man  .  1943 

ssp.  rubriventris  Ferton,  1896;  Corsica,  Spain  to  Italy 

ssp.  vtaror  Andrade,  1954;  Algeria 

Gussakovskij,  I935;sw.  USSR 
histronkus  Balthasar,  1953;  Cyprus 
idmeumonoides  Arnold,  1929;  Rhodesia 
Aniioni  Giner  Man',  1945;  n  Africa,  Israel 
Af^pudenc  Andrade,  I960;  Morocco 
AmNiqifeina  Andrade,  I960;  Egypt 
infernalis  .Arnold.  1929;  Rliodesia 
insDlilus  Andrade,  1953;  Cyprus,  Turkey 

freai/WfWt// Balthasar.  1953 
insu/icoilii  Balthasar.  1953;  Cyprus 
Ittdlcus  A.  Costa,  1867:  Italy 

kansensh  (Slansky).  1 ''(><)  i  AY/c/o/J/m/j);  U.S.:  Kansas 

kmooensis  Arnold,  1923;  S.  Africa 

kcMBnum,  1899;  S.  Africa 

krkdtbaumeri  Brauns,  1899;  s.  Africa 

Jbrfceps (Ashmead).  IS'^iS;  (,1/jv((>p///m/j);  U.S.:  Calilornia 

levantinus  Balthasar.  1953;  Cyprus 

Uttoreus  Andrade,  I960;  Spanish  Saliara,  Morocco 

btctuosus  Andrade,  I960; Corfu,  Cyprus 

luguhris  Arnold,  1929;  Rhodesia 

luatanicus  Andrade,  1952;  n.  Mediterranean  area 

ssp.  nomadus  Andrade,  1953;  Cyprus 

tap.tltracitis  Pulawski,  1962;  Bulgaria 
nuctdipes  Arnold,  1945;  Madagascar 
moiina  (Rohwer),  1909  (Miscophhtus);  U.S.:  Colorado 
mavromoustakm  Andrade.  1953;  Cyprus 

SSp.cappadocitits  Beaumont,  1967;  Turkey 
merceti  Andrade.  1952;  Portugal  to  France 

hispanicta  "Mercet"  Ceballos,  1943,  nomen  nudum 

ssp.  orfentalis  Beaumont,  1967;  Turkey 

mimcticuH  Honore.  1944;  Egypt  to  s\s .  USSR 
nmutus  Andrade,  1953;  Cyprus,  Turkey 
moehii  Arnold,  1940;n.  Africa,  Israel 
nuKlcstiia  .Arnold.  1929;  Rliodesia 
mongolicus  Tsuneki,  1972;  Mongolia 
moittomirGussakovskij,  1935;  sw.  USSR 
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ilt>i'c'i/.liiU,lPS2;PQftUgill 

itfcoW  Ferton,  1896;  w.  Mediternuwan  area 

ssp.  m/Mav;x  Andrade.  l960:PDrtaga],Spaill 
luger  Dalilbom,  1844;  Luropc 
ff^^cans  Cameron.  1907;  "Matheran"  (?  India) 
nigrescens  (Rohwcr),  190)  {Miscuphinus);  U.S.:  Colorado 
nigriceps  (Roimtj),  191 1  {Miscophimit!)\\}.S.:  California 
a^ripes  Honore,  1944  (p.  140):  Lgvpt.  Sudan 

nigfipes  Honore,  1944  (p.  142),  nec  Honore,  1944, 
p.  140 

loius  Andrade,  1954 
ttiloticus  Honore,  1944,  Egypt 
nitidtot  Btmmont,  1968:  Canary  Is. 

noAflib  Andrade.  I960:  Morocco 

numidus  Beaumont,  196iS;  Algeria 
<A>seuritarsis  Pulawski,  1964;  Egypt 

occiJcntalis  Andrade.  l^dO;  Mnrucco 
oraiiiensis  brauns,  1 90&;  S.  At  rica 
Othello  Balthasar,  1953;  Cyprus 
papynts  ArnlrMde,  1954;  n.  Africa 
pardoi  Andrade,  1954;  Morocco 
pharaonis  Arnold,  1940;  Ul^a  to  Israel 

frafer  Honore.  1944 
portoi  Andrade.  1956;  Portugal 
postunm  Bisclioff.  1922;  Europe 
pretkms  Kohl,  1884; n.  and  e,  Mediterranean  area 

ssp.  brumeseens  Honors,  1944:  Egypt 
pr(mo;fe«/7(  Andrade,  1954;  Canary  Is. 
pseudomimeiicus  Andrade,  1960;  n.  Africa,  Israel 
pseudtmotogpnia  Brauns.  1899;  S.  Africa 
pulcher  Andrade ,  1 9  5  3 ;  Cy  p  rus 
punUm  Andrade,  19S4;  Algeria,  Tunisia 
i/uettmab  Nurse,  1903;  India 
rcpta>n  .Arnold,  1^62;  Rhodesia 
riioJi'sianui  lurnor.  1917;  Rliodesia 
roihneyi  Bingham.  hS')7;  India 
ru/fiw/irm  Tsuenki,  1972;  Mongolia 
sallitus  Andrade.  1960;  Cabo  Verde  Is. 
icintillam  .Andrade,  1956;  n.  Morocco 
seiiceus  Radoszkowski,  1876;  n.  Africa,  sw.  USSR 
;evn;?;  Arnold,  1945;  Madagascar 
Similis  F.  Morawitz,  18<)6;sw.  USSR 
sirius  Andrade,  1956;  n.  Africa 
thaonae  (Ashmead)  in  Kohl,  1896  {Nitehptena);  U.S.: 
Horida 

shsaonat'  /\slimcad,  1897  (Nitelopterus) 
Sip.  berberi  (Kiombein).  1954  (Mfrdbp/ems):  U^.: 
Florida 

sotkai  Beaumont,  1952;  Algeria 

sorJiJtitui  Arnold,  1945:  Madagascar 
apeculahs  Andrade,  I960;sw.  USSR 

spurius  (Dahlbom),  1832  (Lam);  Europe 

''unicolor  Schummel,  1831,  nomen  nudum 
stevensoni  Arnold,  1923;  Rhodesia 
SUSterai  Ballhasar,  1953;  Cyprus 
^riacus  Andrade,  1960;  Syria,  Lebanon 
tagiune  Andrade,  1954;  Libya 
temperatin  Baltliasar.  1953;  Cyprus 
texanus  (Ashmead),  1898  {Miscophimtsyt  U.S.:  Texas 


California 
tittctm  Andrade,  19S6;  Morocco 
mmscaspkus  Andrade,  1960;  sw.  USSR 
isttnekii  Andrade,  1960,  Korea 
migem  Balthasar,  19S3;  Cyprus 
venustus  Beaumont,  1969:  Turkey 
verccwidus  Arnold.  1925,  Rinxlcsia 
verhoeffi  Andrade,  1952;Poftu^  to  France 

ssp.  nttldus  Andrade,  I960;  Morocco 
yenuasoycnsis  Balthasar,  l''?.":  Cyprus 
zakakienm  Balthasar,  1953;  Cyprus 

Nomina  nuda  iaMiscophus 
gfdgjSae  Gussakovsky  in  Soilea.  1939 
venetiaim  Gussakovskij  in  Soika,  1939 

Genus  Saliostethus  Brauns 

Generic  description:  Inner  orbits  usually  convergent 
above  (fig,  97  C)  (sinuate  but  essentially  parallel  in  rAo- 
dcsianus):  antenna  moderately  long,  scape  stout  or  slender 
and  elongate,  (lagellomeres  longer  than  broad  or  quadrate; 
frons  simple,  frontal  carina  or  line  absent;  clypeal  free 
margin  entire,  sinuate  or  straight;  labrum  transverse,  hidden 
but  free  margin  with  about  six  stout,  flat  setae  which  in 
females  project  beyond  clypeal  marg^  (fig.  97  C);  inner 
margin  of  mandible  simple,  externoventral  margin  with  a 
notch  or  angle;  no  malar  space;  mouthparts  short;  occipi- 
tal carina  incomplete  below,  disappearing  well  before 
reaching  hypostomal  carina;  pnuiotal  collar  0. 25-0.5 
times  as  long  as  wide,  pronotum  as  long  as  or  longer  than 
scutum;  scutum  without  admedian  lines;  propodeum 
sliort,  dorsum  with  no  enclosure  and  without  a  well  de- 
fined median  carina  except  In  rhodesbmus:  mesopleuron 
without  cpisternal  sulcus  (except  in  hnitisbtiryi  and  rho- 
desknus)  or  other  sulci;  precoxal  sulcus  usually  weak  or 
absent,  precoxal  lobes  thus  not  clearly  defined  (fig.  94  B) 
(sulcus  strong  in  rliodesiantis);  nietaplcuron  not  defined 
below  upper  metapleural  pit  which  is  nearly  contiguous 
with  mesopleural  suture;  tergum  VI  conical  in  female, 
without  a  pygidial  plate;  legs  noderatcly  long,  foretarsa! 
rake  present  in  female  and  composed  of  stout  or  blade- 
like  spines  (fig.  93  C),  male  without  a  rake;  midcoxae 
widely  separated  (except  in  riiodesianiis).  Iiindcoxae  con- 
tiguous; hindlibia  with  three  to  12  long  spines  on  outer 
side;  tarsomere  V  not  swollen,  arolium  small;  forewing 
with  marginal  cell  greatly  reduced  (open  apically  in  rhode- 
sianus,  fig.  85  C),  and  only  one  submarginal  and  discoidal 
cell  present  (second  recurrent  vein  completely  absent) 
(fig.  85  A,C);  hindwing  radial  sector  short;  hindwing  jugal 
lobe  very  small  (fig.  85  A);  male  sternum  VIII  as  in  fig 
96  K;  voisella  poorly  differentiated  but  its  free  margin 
setose  (fig.  ')6  C). 

Geographic  range:  Five  species  are  known  in  this  en- 
deniic  south  African  genus. 

Systcmatics:  SalUistethus  are  small  (3-6.5  mm),  brown, 
or  brown  and  black  wasps  with  short,  apically  infumate 
wings.  The  legs  are  usually  pale  brown  or  yellowish,  and 
the  metanotum  and  sometimes  the  scutellum  have  yellow 
maiicings. 
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Tliis  poorly  known  genus  is  closely  allied  \o  ,\fiscf>phus, 
and  the  two  are  difficult  to  separate.  The  most  distinctive 
features  o\  Saliosteilms  are:  presence  of  only  one  submar- 
ginal  and  discoidal  cell,  metapleuron  undefined  below  up- 
per metaplcural  pit.  free  ctypeal  margin  entire,  labrum 
with  stotit  fiat  maiuiiial  setae,  iiiidcoxae  usually  widely 
spaced,  and  absence  (usually)  of  the  episternal  sulcus.  This 
last  feature  would  be  an  excellent  diagnostic  character 
except  lliat  tlic  sulcus  is  weakly  prL-'.ci:!  si  S.ilii  'Mdhii:; 
luunsburyi  and  strongly  indicated  in  rhodesUutus.  The  wide- 
ly spaced  midcoxae  would  also  ofTer  an  excellent  means 
of  separation  from  Mi^rophus  if  it  were  not  for  the  nar- 
rowly separated  coxae  of  rhocJesianus.  The  wing  venation 
is  a  good  character,  but  in  the  Miseophus  soikai  group, 
which  contains  but  two  ;>(vuly  known  species,  there  is 
only  one  subinar\;inal  and  discuidal  cell.  lk>wever.  uidike 
Saliostetitus,  the  soikai  group  docs  have  a  narrow  me  l  a 
pleuron,  and  furthemiore  the  clypeus  is  notched  laterally. 
in  Saliostethus  the  clypeal  margin  is  entire  although 
sometimes  sinuate  or  with  a  tnedian  angular  lohe  None 
of  the  Miseophus  studied  have  stout  flat  setae  on  the  la- 
brum, but  there  are  many  Misct^thus  that  we  have  not 
seen,  including  the  soikai  group.  Male  sternum  VMl  and 
the  genitalia  of  Saliostetfius  arc  much  us  in  Miseophus 
(ng^Hy  C,  K).  Arnold  (1923b,  1945)  stated  that  Sdlo- 
stethtis  females  did  not  have  a  tarsal  rake,  but  this  is  an 
error  (see  fig.  93  C). 

We  have  seen  examples  of  all  five  species.  Saliostethus 
lounsburyi  and  municus,  described  originally  in  a  new 
genus  ItfytHhniteh,  are  certainly  congeneric  with  lentt- 
from,  the  type  of  Salic^tfihti'^:  fnn  hoih  Npocies  possess 
a  distinctive,  short,  velvety,  purple  pubescence  on  the 
head,  whereas  the  head  of  lentifrons  is  nearly  glabrous 
and  shining  Saliosfcfhiis  TO/'m/cMS  has  a  deep  narrow  sulcus 
on  the  vertex  of  the  head  between  the  lateral  ocellus  and 
the  inner  eye  margin.  This  same  area  in  tentifrons  has  a 
slightly  raised  oval  scar  instead.  Saliostethus  rhodesianus 
and  capicola  lack  both  features.  The  open  marginal  cell 
i)f  rhodesianus  (fig.  85  C),  episternal  sulcus,  and  narrowly 
separated  midcoxae  make  it  distinctive.  S.  rhodesianus 
has  scalelike  tufts  of  hair  on  the  frons  and  to  some  extent 
also  on  the  pleura.  Similar  (  jMs  ;irc  found  in  ihc  kriech- 
bauineri  group  of  the  genus  Miseophus.  Perhaps  rhodesi- 
anus  is  an  aberrant  Miseophus  and  as  such  should  be  re- 
riKived  (o  that  genus.  Sa!i'>\!cihiis  is  a  heteroueneous  as- 
semblage, and  more  collectmg  and  study  will  be  necessary 
to  determine  the  proper  status  of  tlie  taxon  and  its  spe- 
cies. There  is  no  key  available. 

Biology:  Little  is  known.  Bridwell  (1920),  stated  that 
"b(i\l-,  species  were  taken  running  along  the  bare  sand 
and  resemble  closely  the  small  Mutillidae  which  are 
found  there,  until  disturbed  when  they  eaci^  by  Qying." 
,'\s  in  Miseophus  the  wing  pattern  doubtless  enhances 
their  resemblance  to  ants  or  mutillids 

Checklist  ot  Haliusiethus 

lentiflnns  Brauns,  1899;  S.  Africa 

eapicL'Ia  ,\rnold,  1923;  S.  Africa 

*mimicus  (Bridwell).  1920  (Muiilioniiela);  S.  Africa  (type 


in  Mus,  Washington) 
'lounsburyi  (Bridwell),  1920  {Mutillonitebi);  S.  Africa 

(type  in  Mus,  Washington) 
rhodesianus  Arnold,  1929;  iUiodesia 

Genus  Salkntethoides  Arnold 

Generic  deseript ion:  Inner  orbits  converging  above  or 
subparallcl  (fig.  97  D);  antenna  short,  scape  elongate,  fia- 
gellomeres  longer  than  broad:  frons  simple,  without  fron- 

c:!nn;i  or  line;  i-!\  pe:i!  free  margin  entire,  but  with 
median  lolie  in  male;  labrum  transverse,  hidden,  tice  mar- 
gin with  long  setae,  some  of  which  are  natieiiod;  .nner 
margin  of  mandible  with  suggestion  of  a  subbasal  tooth, 
externoventral  margin  notched  (fig.  97  D);  no  malar 
space:  moulliparts  short;  occipital  carina  incomplete  be- 
low, ending  well  before  reaching  hypostomal  carina;  pro- 
notal  collar  short,  pronotum  about  as  long  as  scutum: 
scutum  without  .idmedian  lines:  propcideum  short,  dor- 
sun  witli  no  enclosure  but  a  median  longitudinal  carina; 
mesopleuron  without  episternal  sulcus  or  other  sulci; 

metapleuron  not  defined,  upper  metapleural  pit  indis- 
tinct; female  lergum  V'l  \\  uli  a  glabrous,  triangular  pygi- 
dial  plate  which  is  margined  by  carinae  (fig.  89  E),  male 
without  a  pygidial  plate;  lep  moderately  long;  female 
with  a  foretarsal  rake  (fig.  93  E).  male  with  a  very  weak 
one;  midcoxae  widely  separated,  hindco.xac  contiguous; 
hindtibia  with  six  to  nine  widely  spaced,  long  slender 
spines  on  outer  side:  tarsomere  V  not  swollen,  arolium 
small;  forewing  venation  greatly  reduced,  only  medial, 
submedial,  discoidal  i  and  subdiscoidal  cells  present 
(flg.  85  D);  hindwing  radial  sector  very  short;  hindwnig 

without  a  jugal  lobe  (fig.  85  D);  male  sternum  V'lll  as 
in  fig.  96  L,  volsella  poorly  differentiated,  but  its  tree 
margin  setose  (fig.  96  D). 

Geograpluc  ranse:  Saliostethoides  contains  a  single 
species  that  is  endemic  to  southern  Africa. 

S'ysfcniaiies:  Saliostethoides  sahator  is  one  of  the 
smallest  sphecids  known  (2-4  mm).  The  legs,  gastcr,  and 
pronotum  are  reddish,  and  the  short  wings  are  infumate 
except  for  a  pale  band  across  the  middle.  The  he:id.  tho- 
rax, gaster.  and  legs  are  covered  with  long,  bristly  setae. 

Saliostethoides  is  easily  recognized  by  its  wing  vena- 
tion (fig.  85  D).  The  marginal  cell  is  open,  there  are  no 
submarginals  and  only  one  discoidal  cell.  The  hindwing 
has  lost  the  jugal  lobe.  Other  distinctive  features  are: 
the  absence  of  the  episternal  sulcus,  metapleuron  unde- 
fined below  upper  metapleural  pit,  serrate  male  eighth 
sternum,  and  piesence  of  a  pygidial  plate  in  the  female. 

This  genus  is  intermediate  between  Saliostethus  and 
Miscopholdes  as  far  as  venation  is  concerned,  but  the 
presence  of  a  pN'gidia!  plate  in  the  female  indicates  ilia' 
Saliosieilioides  is  probably  not  too  close  to  either  genus. 
However,  the  serrately  margined  eighth  sternum  is  de- 
rivable from  that  of  Miseophus  or  Saliostethus, 

Btohgy:  Unknown,  although  Arnold  (1924)  said  that 
**in  its  movemenu  this  insect  metiMe%Mlscoi^ioides." 

Checklist  of  Saliostethoides 
saltetor  Arnold,  1924;  Rhodesia 


Copy  I  lyi  iica  luaiuiial 


Miscophoides  handlirschii  Saliostethoides  saltator 


FIG.  97.  Facial  portraits  of  females  in  the  tribe  Miscophini.  B  is  based  on  the  hototype,  C  on  a  paratype. 
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Ceiuis  Miscoplioides  Brciuns' 

Generic  description:  Inner  orbits  converging  above  (llg. 
97  A.  B):  antenna  short,  scape  moderately  long  but  very 

stout,  flagclldmeres  lonper  than  brdad:  frons  simple, 
usually  williout  fronUl  carina  or  line;  ci)  peal  tree  mar- 
gin entiK  (flg.  97  B)  or  with  a  median  emargination  (fig. 
97  A)  (suhgcnus  MiscophoideUm).  luhrurn  hidden;  trans- 
verse, free  inaruin  with  about  six  long  llallcned  setae 
which  project  beyond  edge  of  clypeus(rig.  'J?  A):  inner 
margin  of  nKiiidible  simple,  externoventral  margin  notched: 
a  long  malar  space  in  mb^cnm  MiscophoideUm  (fig.  97  A); 
mouthparls  short  although  palpi  long;  occipital  carina  in- 
complete below,  ending  well  before  reaching  iiypostomal 
carina;  pronotal  collar  moderately  long,  with  a  posterolat- 
eral  depression  next  to  scutum,  or  short  ;ind  witluuit  de- 
pression (AfiscopiioiJellus),  prunotum  as  long  as  or  longer 
than  scutum;  admedian  lines  of  scutum  very  short  and 

separated:  propodeiim  short.  d<irsiini  witltnut  enclosure  or 
median  longitudinal  carma;  mesopleuron  with  an  epistcr- 
nal  sulcus  (absent  in  Miscophoidcllus),  other  sulci  and  car- 
inac  lacking:  metapleuron  not  defmed  below  upper  meta- 
pleural  pit,  which  is  nearly  contiguous  with  mesopleural 
suture;  tergum  VI  conical  m  female  (apex  rounded  in 
fomtosus),  without  a  pygidial  plate;  legs  moderately  long; 
a  weak  foretarsal  rake  of  short  spines  in  female  (fig.  93  D); 
midcoxac  \vivlely  separated  (iiannwly  separate*.!  in  Mis- 
copholdelius},  liindcoxac  contiguous;  hindtibia  witli  tew 
to  many  slender  spines  on  outer  side;  tarsomere  V  not 
swollen,  arolium  small;  forewini:  venation  greatly  reduced, 
only  medial,  submedial  and  subdiscoidal  cells  present  (fig. 
85  E);  hindwing  with  very  short  radial  sector,  submedial 
cell  short  and  narrow;  hindwing  without  a  jiical  lobe 
(fig.  85  fc);  form  of  male  siernimi  VIII  and  genitalia 
unknown. 

Geographic  ntnge:  Aliscopltoides  is  endemic  to  south- 
em  Africa  and  contains  three  tpeciet. 

Svstcitiatirs:  These  are  small  (2  to  5  mm)  brown  wasps 
with  abbreviated,  banded  wings.  The  open  marginal  cell 
and  absence  of  both  submarginal  and  discoidal  cells  is  the 
most  striking  feature  of  the  genus  and  probably  represents 
the  highest  degree  of  venatii>nal  reduction  in  the  Spheci- 
dae.  This  remarkable  wing  pattern  is  about  the  only  fea- 
ture which  unites  the  three  described  forms.  These  spe- 
cies divide  readily  into  two  groups  which  appear  to  war- 
rant generic  or  at  least  siibeenenc  status.  Because  of  the 
paucity  ot  material  and  resultant  poor  knowledge  of  the 
two  groups  it  seems  best  for  the  time  being  to  recognize 

tlieit)  as  subgenera.  A  new  subgenus  MiscophoideUm 
Nleiike,  type  species  Miscophoides  Jonnosus  Arnold,  is 
proposed  for  two  of  the  species.  The  fdlowing  key  will 
demonstrate  the  salient  features. 

Key  (o  subsienera  of  MiuopUoides 

1  pisiernal  sulcus  present,  malar  space  absent 
tree  margin  of  clypeus  entire  (fig.  97  B); 
dorsum  of  pronotal  collar  with  a  postero- 
lateral depression;  midcoxae  separated 

"Wehavc  studied  iini\  icnuiies  .it      fxmis  and  have  reUcd 
on  pMUIshed  dcseiipuons  for  male  eharucters. 


 subgenus  Miscophoides  Brauns 

Epistemal  sulcus  absent:  a  long  malar  space 
present  (Hg.  97  A);  free  margin  of  clypeiu 
with  a  median  emargination  (fig.  97  A); 
pronotal  collar  without  depressions;  mid- 
coxae  subcontiguous   

 mhiietmsMtseophoidellus  IMenke,  new  subgenus 

The  subgenus  MisvophoideUm  contains  miiiulm  and 
J'onnosus.  We  have  not  studied  minutus,  but  Arnold's 
(1952)  description  and  figure  leave  little  doubt  that  it  is  a 
Misci'plhiiilcllus.  The  izeneral build  t>f  hiiinHirscliii  is  dif- 
ferent I'lom  Jonnusm  and  minutus.  I  he  f  ormer  has  a  more 
elonpte  body.  The  collar  and  gaster  are  espedrily  elon- 
gate Both  formosus  and  minutus  have  partly  yellow  legs 
and  thorax,  whereas  Aan(//A%M  is  all  brown  except  for 
the  tegula  and  pronotal  lobe. 

Ri(>!(>!^'-  I  ittle  is  known  Arn(^ld  (1924)  states  that 
"this  pretty  wasp  i/orimstis)  liops  over  the  sand,  keeping 
its  wings  in  constant  motion;  when  disturbed  it  takes 
short  jerky  flights." 

Checklist  of  MlscophoUtes 

Subgenus  MUct^oides 
•AoKffihcAff  Bnuns,  1896;S.  Africa 

Suhpenus  Miit  ophoideUus 
formosus  Arnold,  1924;  Rhodesia 
ndnutus  Arnold,  1952;  S.  Africa 

Genus  Nitela  Laireille 

Generic  description:  Inner  orbits  converging  above  ( fig. 
98  B-D):  inner  and/or  outer  orbits  sometimes  margined 
by  a  carina;  eyes  sometimes  with  a  fine  pubescence;  an- 
tenna variable,  pedicel,  and  flagellomeres  usually  longer 
than  broad:  antennal  socket  very  low  on  face  (fig.  98 
A-U),  surrounded  by  a  basin  wliicli  may  be  carinatc  above 
(llg.  98  A-C);  frontal  carina  usually  weak  or  absent,  some- 
times bifurcate  dorsad  (llg.  98  B),  or  lamelliform  as  in 
subgenus  Tenita  (fig.  98  D.  E);  clypeus  usually  very  nar- 
rt)W.  mesally  tumid  and  usually  bearing  a  vertical  carina 
which  may  be  continuous  with  frontal  carina,  clypeal 
margin  usually  with  a  median  truncate  or  sinuate  lobe; 

labnim  quadrate  t>r  siiblriaiieular,  its  free  margin  some- 
times visible  beyond  clypeal  margin;  inner  margin  of 
mandible  usually  (always?)  wHh  a  subapical  tooth 
in  female,  apex  blunt  or  weakly  bitul  in  some  feniales. 
inner  margin  usually  toothless  in  male  (sub.ipically  den- 
tate in  canmfions,  with  a  large  subbasal  tooth  in  dar- 
wini),  externoventral  margin  without  a  notch;  malar 
space  usually  present  in  both  sexes:  mouthparts  short, 
labial  paljnis  very  short,  first  segment  iiuich  longer  than 
remaining  three;  occipital  carina  incomplete  below,  usu- 
alb^  ending  far  short  of  hypostomal  carina;  mandibular 
socket  open.  (Hi;.  90  B);  pronotal  collar  moderately  long 
and  often  with  a  transverse  sulcus  which  is  usually  inter- 
rupted at  midline  by  a  carina  or  triangular  prominence, 
front  margin  of  collar  s<imetinies  carinaie.  humeral  an- 
gles rounded  or  angulatc;  admedian  lines  ol  scutum  short 
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Nitela  bifida  Solierella  miscophoides 


FIG.  98.  Facial  portraits  of  females  in  the  tribe  Miscophirti. 


and  widely  separated  when  present;  scutellum  simple  or 
with  a  narrow  sulcus  along  anterior  margin;  propodeum 
lung,  dorsum  without  enclosure  but  usually  longitudi- 
nally ridged,  coarsely  reticulate  or  areolate,  posterior 
face  nearly  vertical,  flat,  and  sometimes  margined  by  a 
carina;  propleuron  usually  simple;  mcsopleuron  with  an 
episternal  sulcus  and  a  hypersternaulus  (fig.  99  A);  meta- 
pleuron  sometimes  poorly  defined  beneath  upper  meta- 
pleural  pit;pygidial  plate  absent,  segment  VI  conical  in 
female  and  sometimes  laterally  compressed;  legs  mode- 
rately long,  foretarsal  rake  absent;  midcoxae  separated, 
occasionally  narrowly  so,  hindcoxae  contiguous;  hind- 
tibia  spineless;  tarsomere  V  no  swollen,  arolia  small:  fore- 
wing  marginal  cell  truncate  apically  (sometimes  narrowly 
so)  and  appcndioulatc,  forcwing  with  only  one  suhmar- 
ginal  and  discoidal  cell,  and  subdiscoidal  cell  open  pos- 
teriorly because  A|  is  evanescent  beyond  cu-a,  recurrent 
vein  usually  received  by  submarginal  1  (fig.  85  F),  or 
received  beyond  in  several  exceptional  species  (ntgosa, 
williamsi,  yasumarsui)  (fig.  85  G).  hindwing  venation 
greatly  reduced  and  jugal  lobe  small  (fig.  85  F.G); 
male  sternum  VIII  variable  (fig.  99  E,  G);  volsella  at  most 
weakly  differentiated  from  gonostyle  (fig.  99  D,  F). 


Geographic  range:  Nitela  is  on  every  continent.  The 
Ethiopian  Region  with  1 1  has  the  largest  share  of  the  43 
species.  The  rest  are  about  equally  divided  among  the 
other  regions.  The  genus  attains  its  greatest  morpho- 
logical diversity  in  the  Oriental  and  Neotropical  Regions. 
Two  species,  darwiiti  and  austrocaledonica.  are  known 
only  from  oceanic  islands,  the  Galapagos  and  New  Cale- 
donia, respectively. 

Systematics:  These  are  small  (2.5-6.5  mm),  largely 
black,  and  often  coarsely  sculptured  wasps.  The  legs  and 
other  appendages  may  be  pale,  and  in  several  Ethiopian 
species  the  gaster  is  all  or  partly  reddish.  The  thorax 
and  gaster  are  partly  red  in  the  Neotropical  guiatia. 

Nitela  is  readily  separated  from  all  other  miscophin 
genera  by  the  reduced  wing  venation.  The  hindwing  in 
Nitela  has  few  veins,  no  closed  cells  ( llg.  85  F,  G).  and 
the  subdiscoidal  cell  of  the  forewingisopen  behind.  Other 
features  of  Nitela  are:  the  subapically  toothed  female 
mandible  and  absence  of  an  cxtcrnoventral  mandibular 
notch  or  angle  in  both  sexes,  long  pedicel,  labial  palpus, 
longitudinal  ridging  or  coarse  reticulation  of  propodeal 
dorsum,  basins  around  antcnnal  sockets,  and  presence  of 
a  hypersternaulus  on  mesopleuron. 
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The  Australian  %cn\is  Auchenophorus  may  be  closely 
allied  with  Mtela,  but  the  former  has  more  norina!  hind- 
wing  venation  with  closed  cells,  and  the  subdiscoidal 
cell  of  the  forewing  is  completely  closed  (fig.  85  H). 
However,  there  is  no  jugal  lobe  in  Audienopfumis,  and 
the  closed  mandibular  socket  of  this  genus  is  unique  in 
the  Miscophini.  Probably  Nilela  is  most  closely  allied 
(albeit  distantly)  with  Solierella  or  Miscophus. 

There  is  considerable  variation  in  the  configuration  of 
carinae  and  other  surface  structures  on  the  head  and 
thorax  of  Ni tela.  Althouth  this  variation  docs  not  reach 
the  complexity  found  in  the  genus  Trypoxyhm.  still  it 
poses  similar  problems  at  the  generic  level.  Two  taxa, 
Teuila  and  Rhinonitela,  heretofore  considered  as  genera, 
have  been  included  by  Menke  ( I968e)  in  Niieta.  the  first 
as  a  subgenus.  Both  of  these  "genera"  were  distinguished 
from  A'iiela  primarily  by  strange  carinal  developments 
on  the  head.  Tenila  is  distinctive  by  its  lamelliform  fron- 
toclypeal  carina  (fig.      D.  E)  and  the  finely  but  rather 
densely  and  uniformly  pubescent  eyes.  Tlie  hairy  eyes 
seem  rather  unimportant  since  some  typical  Nitela  have 
sparsely  pubescent  eyes:  but  with  no  intermediates  be- 
tween Teuila  and  typical  Nitela  in  the  form  of  the  fron- 
toclypeal  lamella,  we  have  retained  Tenila  as  a  subgenus. 


FIG.  99.  Structural  details  in  Miscophini;  A,  Nitela  towne- 
sorum  thorax,  lateral,  hps  =  hyperstemaulus;  B, 
Nitela  williamsi  head,  ventral;  (',  Auchenophorus 
sp.  head,  ventral,  p  =  paramandihuiar  process 
of  hypostoma;  D,  Nitela  Jarnini,  male  genitalia; 
E,  Nitela  darwini,  male  sternum  VIII;  F,  Nitela 
(Tenila)  amazonica,  male  genitalia,  ventral;  G, 
Nitela  amazonica,  male  sternum  VIII 


The  type  species  of  Rhinonitela,  Jomestica,  and  a  re- 
cently described  relative,  williamsi,  differ  rather  markedly 
from  other  A7rWfl.  The  frontal  carina  is  continuous  with 
the  clypeal  carina  and  bifurcates  dorsad  (fig.  98  B}.  The 
antennal  socket  basins  are  margined  above  by  a  trans- 
verse V-shaped  carina,  and  the  inner  orbits  are  bordered 
by  a  carina  (fig.  98  B).  The  outer  orbit  of  williamsi  is 
margined  by  a  weak  sulcus  which  is  bounded  by  a  ridge- 
like  swelling.  Nitela  duniestica  has  a  very  fine,  weak  ca- 
rina but  no  marginal  sulcus.  The  posterior  face  of  the 
propodcum  is  bounded  by  a  carina  in  both  species,  but 
this  carina  is  also  found  in  some  typical  Nitela.  Based  on 
Jomestica  and  williamsi,  Rhinonitela  would  seem  to 
warrant  at  least  subgeneric  status  simply  because  of  the 
facial  carinae.  However,  there  are  at  least  two  other 
species  of  Nitela  that  complicate  such  a  distinction: 
carinifrons  and  rugnsa.  The  face  of  carinifwns  is  similar 
to  the  Rhinonitela  type  except  that  the  frontal  carina 
does  not  bifurcate  (fig.  98  A.  C).  The  outer  orbit  of 
carinifrons  is  margined  by  a  coarsely  pitted  sulcus  which 
is  bounded  by  a  carina.  The  posterior  face  of  the  propo- 
deum  is  margined  by  a  carina.  Unlike  typical  Nitela 
males,  the  mandible  of  carinifrons  is  subapically  dentate, 
hut  since  males  of  Jomestica  and  williamsi  are  undes- 
cribed.  the  significance  of  this  feature  is  unknown.  The 
pronotal  humeri  of  carinifrons  are  ungulate  instead  of 
the  rounded  Rhinonitela  type.  The  humeri  of  typical 
Nitela  are  rounded  or  angulate.  Nitela  nigosa  lacks  the 
facial  carinae  of  Jomestica.  williamsi.  and  carinifrons, 
but  it  does  have  a  pitted  sulcus  and  carina  along  the  out- 
er orbit  and  a  carina  around  the  posterior  face  of  the 
propodeum.  The  pronotal  collar  is  most  similar  to  carini- 
frons but  the  humeri  are  more  sharply  angulate  and  there 
is  a  strong  transverse  carina  on  the  collar. 

Clearly  it  is  loo  early  to  make  a  final  decision  as  to 
the  status  of  Rhinonitela.  hut  for  the  lime  being  it  seems 
best  to  follow  Menke's  ( 1968e)  stiggestion  of  not  recog- 
nizing it  even  as  a  subgenus  because  of  the  existence  of 
intermediate  or  linking  forms  like  rtigosa  and  carinifrons. 

Species  of  Nitela  are  separated  mainly  by  head  and 
thoracic  sculptural  differences,  form  of  the  pronotum, 
details  of  the  head,  and  wing  venation.  The  pronotum  is 
noteworthy  because  it  varies  from  smooth  with  rounded 
humeri  to  carinate  with  sharply  pointed  humeri.  The 
genitalia  and  male  eighth  sternum  also  offer  good  dis- 
tinctions, but  so  far  they  have  been  little  used  by  taxono- 
mists.  The  female  mandible  of  some  species  has  been 
reported  to  be  simple,  but  the  absence  of  a  subapical  in- 
ner tooth  needs  to  be  verified  in  these  cases.  All  females 
studied  by  us  have  subapically  dentate  mandibles  which 
can  be  seen  only  when  the  mandibles  are  spread. 

Pate  (1937b)  presented  a  key  to  three  of  the  five 
North  American  A'/rWfl,  and  Krombein  (|950d,  1968) 
presented  notes  for  distinguishing  the  others.  Arnold 
(1940)  keyed  the  species  of  the  Ethiopian  Region,  Tsun- 
cki  (1956a)  keyed  those  of  Japan,  Turner  ( 19l6d)  keyed 
those  of  Australia,  and  F.  X.  Williams  (1928a)  keyed 
those  of  the  Philippines.  Menke  (1969)  provided  a  key 
for  the  species  of  the  subgenus  Tenila. 
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Key  to  subgenera  oi  Nitela 

Face  with  a  continuous  lamciliform  fronto- 
clypeal  carina  (fig.  98  D,  E);  eyes  uniform- 
ly pubescent  ;  Neotropical  Region   

 subgenus  Tenila  Brethes 

Frontoclypea)  carina  if  present  not  lamel- 
liform;  eyes  bare  or  weakly  and  unevenly 
pubescent   subgenus  iWitela  Latreille 

Biology:  The  papers  of  Janvier  (1962).  Valkeila 
(1955),  Alucns  (1949),  Maneval  (1929),  and  Vincens 
(1910)  on  Nirela  spiiiofac,  and  Iwata  (1939a)  on  .V. 
domestica  are  the  only  extensive  sources. 

The  species  nest  in  tiie  ends  of  twigs,  in  cynipid  galls, 
or  in  beetle  burrows  in  wood.  Tlie  nest  of  spinolae  con- 
tains two  to  six  cells  which  are  arranged  in  linear  fashion, 
and  each  cell  is  separated  by  a  plug  composed  of  small 
wood  chips  and  other  materials  (sec  fig.  13  in  Janvier). 
The  nests  of  domestica  are  single  celled.  Psocoptera  ap- 
pear to  be  the  predominant  prey,  although  spinolae  is 
known  to  use  Aphididae  (Vincens.  1910;  Janvier,  1962) 
and  Psyllidae  (Maneval,  1929).  Janvier  (1962)  found 
aphids  in  31  spinolae  nests.  The  number  of  prey  per  cell 
varies  from  six  to  38,  and  the  egg  is  laid  transversely 
between  the  fore  and  midcoxae.  Valkeila  (1955)  recorded 
chalcidoid  parasites  in  some  spinolae  nests. 

Checklist  of  Niiela 
Subgenus  Nitela 

australiemis  Schulz,  1908;  Australia.  Tasmania 

nigricamlmnex,  1910 
aiisirocaledonica  Williams,  1945;  New  Caledonia 
bicomis  Williams.  1928;  Philippines 
braunsii  Arnold,  1940;  S.  Africa 
capicula  Brauns,  191 1 ;  S.  Africa 
carinifrons  Menke,  1968;  Costa  Rica 
cerasicola  Pate,  1937;  U.S.:  New  York 
collaris  Turner,  1926;  Sri  Lanka,  India.  Malaya 
cosiaricensis  Brauns,  1911;  Costa  Rica 
domestica  (Williams),  1928  {Rlunonitela),  Philippines, 

Japan,  ?  Taiwan 
darwini  Turner,  1916;  Galapagos 
failax  Kohl  1884;  Europe 
flohdana  Pate,  1934;  U.S.;  Florida 
/jtf«m/ Turner,  1926;  Sri  Lanka 
kurandae  Turner,  1908;  Australia 
/eoM;  Krombein,  1968;  U.S.:  Florida 
luhutuana  Arnold,  1929;  Zaire 

ssp.  Hja.«7C  Arnold,  1947;  Malawi 
/«zt7/jc/JSts  Williams,  1928;  Philippines,  Borneo 
max/wa  MaidI,  1925;  Sumatra 
merccti  Brauns,  191  I ;  S.  Africa 

iransvaalensis  Brauns,  1911 
/MocW/' Arnold,  1940;  Egypt 
odiripes  Arnold.  1940;  Rhodesia 
ohgtisf lii  Jsuneki,  1956;  Japan 
o.vifl;ia  Gussakovskij,  1945;  sw.  USSR 
parallela  Arnold,  1929;  Rhodesia 
pendlebuiyi  Turner.  1926;  Malaya 
prnmontorii  Brauns,  1 9 1 1 ;  S-  Africa 


reticulata  Ducke,  1908;  Brazil 

reiifera  Arnold.  1940;  RlioJcsia 
rhodesiae  Arnold,  1940;  Rhodesia 
ru/iveittris  Turner,  1916;  Malawi 
nigosa  Williams,  1928;  Philippines,  '  Malaya 
rugosissima  Arnold,  1940;  Rhodesia 
schmidti  Brauns,  1911;  Costa  Rica 
sculpturata  Turner,  1916;  Australia 

reticulata  Turner,  1908,  nec  Ducke,  1908 
spinolae  Latreille,  1809;  Europe 
townesonim  Krombein,  1950;  U.S.:  California 
virginiensis  Rohwer,  1923;  U.S.:  e.  of  Mississippi  River 
witliamsi  Menke,  1968;  Malaya 
mMma/s«/ Tsuneki.  1956;  Japan 

Subgenus  Tenila 

amazonica  Ducke,  1903;  Brazil,  Trinidad 

bifida  Menke,  1 969;  Costa  Rica 

^«"a«fl  (Williams),  1928  (/?/»i>Jt?/H7e/fl);  Guyana 


Auchenophorus  sp. 


FIG.  100.  Facial  portrait  of  Auchenophorus  sp..  female. 

Genus  Auchenophorus  Turner 

Generic  description:  (Based  on  a  female  ol  coniscans 
and  a  female  tentatively  identified  asacneus.  No  males 
have  been  studied).  Inner  orbits  converging  above  (fig. 
100);  orbits  not  margined  by  sulci;  eyes  bare;  antenna 
long,  scape  short  and  stout,  flagellomeres  longer  than 
broad;  frons  simple  but  with  an  incomplete  frontal  carina 
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which  is  lubcrculate  below;  clypeal  free  margin  with  a 
broad  median  lobe  rounded  at  corners,  clypeal  disk  swol- 
len; labrum  transverse,  hidden;  inner  and  externoventral 
margins  of  mandible  simple;  no  malar  space;  occipital 
carina  incomplete  below,  ending  far  short  of  hypostomal 
carina;  hypostt)ma  witli  paramandibiilar  process,  mandi- 
bular socket  isolated  from  oral  fossa  {fig.  99  C);  pro- 
nolal  collar  rather  long,  obliquely  angulalc  in  profile, 
sometimes  transversely  carinate;  scutum  without  adme- 
dian  lines;  scutellum  with  a  broad  sulcus  along  anterior 
margin;  propodeum  long,  dorsum  with  a  V-shaped  en- 
closure which  is  coarsely  ridged  or  areolate;  mesopleuron 
with  an  episternal  sulcus  and  hypersternaulus;  meta- 
pleuron  sometimes  poorly  dcluied  beneath  upper  meta- 
pleural  pit;  female  tergum  VI  flattened  and  apex  rounded 
but  pygidial  carinae  absent,  legs  moderately  long,  fore- 
larsal  rake  absent;  mid  and  hindcoxae  separated;  hind- 
tibia  with  a  single  row  of  spines;  tarsoniere  V  not  swol- 
len, arolium  small;  forewing  marginal  cell  rounded,  not 
appendiculate,  only  one  submarginal  and  discoidal  cell, 
subdiscoidal  cell  closed  behind,  recurrent  vein  received 
by  submarginal  cell  (fig.  85  H);  hiiidwing  with  median 


and  submedial  cells,  but  radial  sector  very  short  (fig.  85 
H);  no  hindwing  jugal  lobe;  male  genitalia  undcscribed. 

Geographic  range:  Tlie  three  species  are  endemic  to 
Australia. 

Systemalics:  These  arc  small  to  medium  sized  wasps 
(5-10  mm)  with  a  distinctive,  elongate  body  and  banded 
wings  (fig.  101).  Although  the  ground  color  is  black  or 
metallic  blue,  the  thorax,  abdomen  and  appendages  may 
be  partly  or  extensively  red.  Turner's  (1916d)  key  to 
species  is  misleading  with  respect  to  color,  as  a  glance  at 
his  species  descriptions  (Turner.  1907)  and  our  material 
indicates. 

Amhenophnnis  is  a  poorly  known  but  very  interesting 
genus  of  uncertain  affinities.  When  Turner  (1907)  des- 
cribed the  taxon  he  thought  that  it  was  an  ampulicine 
genus,  but  later  (1910)  he  revised  his  opinion  and  placed 
it  near  Nitela.  A  relation.ship  with  the  nyssonine  tribe 
Alyssonini  is  suggested  by  the  general  body  form  of 
Atuhenophonts,  but  there  are  a  number  of  basic  differ- 
ences between  this  genus  and  the  alyssonins.  Aticlieno- 
phonis  would  seem  to  be  related  to  Nitela  because  of 
the  hypersternaulus.  fairly  similar  forewing  venation 
and  mandibles  and  a  ridged  or  foveate  propodeal  dorsum. 


FIG.  101.  Auchenophorus  sp.,  female. 


SUBFAMILY  LARRINAE  327 


The  hypersternaulus  offers  the  best  evidence  for  a  close 
fdatiomM|>  between  the  two  genera  because  no  o Aer 

taxa  in  the  Miscophini  have  this  structure.  However,  un- 
like Nitela,  Audienuphorus  has  closed  cells  in  the  hind- 
wing  and  no  jugal  lobe  (fig.  85  H).  The  swollen  clypeus 
of  Aucheiiophonis  and  its  hroad  median  lobe  are  also 
distinctive.  Ilie  closed  mandibular  socket,  liie  dorsally 
flattened  and  apically  rounded  fenule  tergutn  VI,  the  row 
of  spines  on  the  hindtibia.  and  the  noncontisiuovis  hind- 
coxae  are  other  ditferences  I'roni  Nitcla.  Tliesc  pouils 
thiOW  doubt  on  the  supposed  relaiionstiip.  The  closed 
Rumdibular  socket  is  especially  striking  because  it  is 
known  elsewhere  in  the  Larrinae  only  in  Parapiagelia. 
FuTthenaoKyAuchenophorus  is  the  only  larrine  with 
simple  midooxae,  that  is,  then  is  no  dorsolateral  carina 
or  crest.  These  facts  in  addition  to  other  peculiarities  of 
the  genus  suggest  tliat  Auchenophonts  has  no  close  rela- 
tives. The  genus  could  be  placed  in  a  monotypic  tribe, 
but  until  more  is  known  about  it  (knowledge  of  the  male 
genitalia  would  he  helpful)  it  seems  best  to  regard i4tfCift- 
enophorus  as  an  aberrant  mi&copiiin  genus. 

Notable  speciflc  diffeiences  ate  found  in  the  length 
and  form  of  the  pronotum.  tbor.icic  sculpture,  and  de- 
tails of  the  froiis  and  vertex.  In  the  two  species  we  have 
studied  the  inesostemum  has  a  deep  median  groove  pos- 
terad.  Anterad  this  groove  terminates  in  a  large  pit.  The 
depth  of  this  groove  appears  to  be  a  specific  character. 
The  maxillary-  palpi  have  six  segments  but  the  first  is 
short  and  difficult  to  see.  This  probably  explains  Tur- 
ner's (1907)  statement  that  the  palpi  are  five-segmented. 
All  the  segments  are  short  in  ci/ntsians,  but  in  the  spe- 
cies we  have  tentatively  identified  a&aeneus  the  last 
four  are  elongate  and  tfie  first  segment  is  extremely 
short. 

Turner  (1916)  provided  a  key  to  the  species,  but  be- 
cause it  is  based  largely  on  color  it  is  difficult  to  use. 

Biology:  Unknown  except  that  Turner  (19 16d)  said 
of  fulvicomis  "when  the  wings  are  closed  this  species 
closely  resembles  t'pliutomorplia  impressivenlris  Andre 
and  other  similarly  coloured  Mutillidae,  with  which  it  is 
found  running  on  the  ground." 

Checklist  of  Attdtenopfiona 

aeneus  Turner,  1907;  Australia 

amisccms  Turner,  1907;  .\ustralia 
Juivicumis  Turner.  1907;  Australia 

Tribe  Tr>  povyloniiii 

Wasps  of  this  tribe  are  particularly  interesting  because 
they  are  a  highly  developed  branch  of  the  subfamily 

Larrinae  hoi!i  in  siriiciure  and  biology-  The  distinctive 
angularly  ciiiargiiialc  inner  orbilii.  and  (lie  tendency 
towards  reduced  forewing  venation  are  characteristics 
that  isolate  the  group  from  other  larrines.  Most  species 
are  black  although  red  and  yellow  are  often  present  in 
tropical  forms  and  Austrah.in  representatives.  The  com- 
mon slender-bodied  Trypoxylun  wasps  are  well  known, 
and  the  more  than  350  spedes  make  die  genus  one  of 


the  largest  in  the  family.  Nests  are  in  preexisting  cavities 
sudi  as  plant  stems  and  beetle  burrowi  h  wood,  w 

free  mud  nests  are  made  on  sheltered  surfaces.  Only  a 
few  retain  the  mure  prmiitivc  habit  of  excavating  nests 
in  the  ground.  The  close  association  of  some  Trypoxy- 
Ion  and  Pison  with  Ituntan  habitations  and  the  resultant 
cointiion  habit  uf  nesting  in  various  household  niches  has 
earned  them  a  variety  of  names  such  as  "keyhcde**  wasps. 
All  genera  provision  wifli  spiders,  and  mass  provisioning 
is  the  rule.  Perhaps  ilie  most  mteresting  feature  in  try- 
poxylonin  biology  is  the  participation  of  the  male  in 
nest  building  in  some  Trypoxylon  and  Pison.  This  is  an 
unusual  trait  in  solitary  wasps,  and  much  is  still  to  he 
learned  about  its  sit;ijLtK  ance  in  the  Trypoxylonini.  Since 
the  nests  are  made  in  almost  any  cavity,  a  number  of 
Trypoxylon  and  Pison  have  been  distributed  through 
commerce  and  have  become  established  in  areas  tar  re- 
moved from  their  native  lands,  in  fact,  the  origins  of 
some  are  unknown  doe  to  their  widespread  distribution 
and  long  associatiiin  witli  mair  The  tribe  is  vnsnmpnli- 
tan,  but  it  is  most  diversilied  in  tlic  Neotropical  Region 
where  several  endemic  generic  elements  are  found. 

tXagnouie  dmncten: 

1.  fa)  Inner  orbits  angularly  emarginate  (notched) 
(fig.  1 10  A,  U),  emargination  weak  in  some  male 
Piaonopsis,  fig.  104  B;  (b)  ocelli  normal. 

2.  (a)  Antennal  sockets  low  on  face,  contiguous  with 
frontoclypeal  suture  (fig.  104  A-C,  F)  (except  in 
Tlypoxyhn  and  Pisoxylon,  flg.  ICW  D,  G-L); 

(b)  male  with  1 1  flagellomeres  except  10  in  one 
Trypoxylon. 

3.  (a)  Gypeus  variable  but  usually  with  a  median  pro- 
jection or  lobe;  (b)  labnun  small. 

4.  (a)  Extemoventral  margin  of  mandible  entire  (ex- 
cept notchctl  in  Pisnniipsis  ami  Pitii'ii.  suhi'.enus 
Eniomopison ),  inner  margin  simple  (a  single  me- 
dian tooth  in  some  Hson  and  TtypoxyUm  ts., 
apically  hidentate  in  sonic  female  Tr}'pnxylnn); 
(b)  mouthpaits  short;  (c)  mandibular  soci^et  open. 

5.  (a)  Pronotal  collar  h%h,  usually  narrow  ai  J  not 
closely  appressed  to  scutum;  (b)  posterolateral 
margin  of  propleuron  usually  lamellate,  postero- 
lateral angle  usually  declivous  and  set  o^from  rest 
of  propleuron  by  an  inner  ridge  or  hump. 

6.  Scutum  with  or  without  notauli. 

7.  (a)  Episternal  sulcus  piesen;  ,(';>*  innaulus.  alul  SUb- 
omaulus  sometimes  present  in  Trypoxylon. 

8.  (a)  Female  foreleg  without  a  tarsal  rake;  (b)  hind- 
femur  simple  apically;  (c)  midcoxae  widely  separa- 
ted to  contiguous,  (d)  arolia  moderate  to  large, 
equil  on  all  legs;  (e)  male  forecoxa  and  trodianter 
unmodified. 

9.  (a)  Propodeum  short  to  long;  (b)  enclosure  often 
undefined;  (c)  propodeal  stemite  present  in  many 
Tlypoxyhn  s.s. 

10.   (a)  One,  tviro,  or  three  submarginal  cells.  II  petio- 
late  when  three  are  present;  fh)  two  recurrent  veins 
except  one  in  wings  with  only  one  submarginal 
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cell  (JYypoxylon  and  Pisoj^lon),  «nd  point  of 
veins  variable;  (c)  marginal  cell  acuminate  except 
in  Pisonopsis  and  some  Pison. 

11.  (a)  Jugal  lobe  small,  less  than  half  length  of  anal 
area;^)  hamuli  usually  divided  into  two  groups 
except  in  most  Pisonopsis  and  some  Pison. 

12.  (a)  Caster  sessile  or  petiulate;  (b)  pygidial  plate 
not  defined  except  ia$omtPlKmopsb  ftmntes. 

13.  (j)  Volsolla  present;  (b)  gonostyle  simple  or  bi- 
lurcalc  apically. 

Systemariet:  W.  Fox  (1894d)  first  |  t  i  used  tlie  Try- 
poxylonini  ;is  ;i  trihc  in  liis  lictcroueiicuus  Bcmbiciriae. 
Later  workers,  including  the  most  recent,  have  recog- 
nized the  group  as  a  subfamily,  although  U  has  some- 
times heeti  fiivcn  f.iinily  status.  Lvans (1964a),  in  a  sum- 
mation ol  his  spliccid  larval  studies  and  their  taxonomic 
implications,  expressed  (he  opinion  that  this  group 
should  be  reduced  to  a  tribe  in  the  Larrinae.  Our  studies 
of  the  adults  have  led  us  to  concui  with  Evans"  sugges- 
tion. Pisonopsis  links  the  Trypoxylonini  with  the  rest  of 
the  Larrinae.  Its  wing  venation,  emarginate  eyes,  biology, 
and  larval  morphology  (see  Evans,  1959a.  for  discussion 
of  larva)  definitely  ally  Pist^iopsii  \vitli  Pison  and  TH'- 
poxyhn,  and  in  fact,  it  is  separated  only  with  difficulty 
from  Pison.  On  the  other  hand,  the  weakly  emarginate 
eyes  of  some  tiiales.  the  presence  of  a  pygidial  plate  in 
some  females,  and  the  externoventral  notch  of  the  man- 
dible n\z\t  Pisonopsis  to  the  Miscophini  (this  is  where 
Pisoii'ipsis  has  receiiily  been  placed;  sec  Kii>niheiii 
195  1 ).  Furthermore,  Evans  (1959a)  slated  tiiat  the  larva 
of /'ur;/io^»'/ is  intermediate  in  some  respects  between 
the  tiypoxylonin  wasps  and  the  larrines.  The  discovery 
by  Menke  (1968c)  of  notched  mandibles  in  some  neo- 
tropical Pko//  is  pcrliaps  even  bettor  cvulenco  that  the 
Trypoxylonini  should  be  regarded  as  a  larrinc  tribe. 
There  Is  no  doubt  that  Ptxon  and  JYypoxylon  are  closely 
related,  hut  notched  mandibles  are  a  larrine  character. 
Some  authors  (Arnold,  1955,  for  example)  have  pro- 
posed that  Pison  should  be  placed  in  its  own  subfamily, 
the  Pisonlnae.  Such  a  move  cannot  be  substantiated. 

In  the  last  analysis,  the  Tiypoxylonini  can  be  isolated 
only  on  tlie  liasis  dfluiving  nittehed  e\  es  and  a  tendency 
for  reduced  wing  venation.  Tiiere  is  also  a  trend  towards 
division  of  the  hindwuig  hamuli  into  two  groups  (fig. 
102  D.  F  J  ).  This  division  is  present  in  only  one  species 
o/t Pisonopsis,  but  it  occurs  in  about  half  the  Pison  spe- 
cies studied,  and  the  hamuli  always  appear  to  be  dhrided 
in  the  remaining  genera. 

Presumably,  the  Trypoxylonini  have  evolved  from 
some  ancestral  stock  of  ground-nesting  miscophm  wasps 
with  externoventraliy  notched  mandibles,  nonemarginate 
inner  orbits,  three  submarginal  cells  (second  petiolate) 
and  a  sessile  jiaster.  From  this  it  must  be  inferred  tliat 
originally  all  trypoxylonins  had  notched  mandibles,  and 
females  had  a  pygidM  jrfate.  The  discovery  that  some 

species  of  Pisonopsis,  Pison.  and  .■\!i!ac<^philus  still 
possess  tarsal  plantulae  is  intntjuing  in  view  of  the  over- 
all specialized  nature  of  the  Trypoxylonini.  Ksont^na 


is  the  most  generalized  genus  of  the  tribe,  and  Trypoxy- 
ton  the  most  specialized.  The  loss  of  the  external  mandi* 

bular  notch  in  most  members  i^t'  ilio  tribe  may  be  related 
to  the  change  from  ground  nesting  to  twig  or  crevice 
nesting.  The  most  advanced  type  of  nest  is  the  free  mud 
cell  or  cells  constructed  by  some  Pison  and  Trvpoxylon. 
The  subsocialily  in  some  Trvpoxylon  is  another  advance- 
ment. The  reduction  of  wing  venation  and  lengthening  of 
the  gaster  are  specializations,  the  significance  of  which  is 
not  clear.  The  loss  of  one  or  more  submarginal  cells  has 
OQQ)xtx9A'mAtdacopMus,Pisoxylon,  and  Trypoxylon. 
This  lots  it  accompanied  by  a  lengthening  and  petiola- 
tion  of  the  gaster,  except  in  Plsoxylon. 

Some  specializations  in  the  tribe  are  lestticted  mainly 
to  TYypoj^ton.  Among  these  should  be  mentioned  the 
presence  of  an  omaulus  (fig.  1 1 2);  extension  of  the  pre- 
coxal  carina  dorsally  where  it  parallels  the  mesopleural 
suture  (fig.  112);  various  frontal  carmae  (lig-  104  d-L); 
the  presence  of  a  supposed  sense  organ  on  the  ventral 
surface  of  the  liindcoxa  ( fi-j  1 1 1  D);  and  the  propodeal 
sternite  (fig.  1 1 1  D  ).  The  propudcal  stemite  in  7>ypoxy- 
ion  may  be  regarded  as  a  specialization  connected  with 
lengthening  and  petiolation  of  the  abdomen.  This  ster- 
nite is  found  in  an  members  of  the  subfamily  Sphecinae 
and  some  Aini^iilicinae.  It  occurs  also  in  the  genus  Para- 
l^agetia,  a  rather  specialized  larrin  genus  that  sometimes 
hat  a  petiolate  gaster. 

In  the  Tiypoxylonini  the  pr<Miotiini  and  propleurtm 
often  bear  peculiar  carinae  and,  oi  sulci,  which  are  most 
evident  in  Pison  and  Trypoxylon.  In  most  of  the  genera 
the  pusterolaleral  angle  of  the  propleuron  is  set  off  in- 
wardly by  a  ndge  or  swellins;.  and  the  margin  of  the  an- 
gle is  lamellate,  projecting  over  tlie  ventral  edge  of  the 
pronotum  (fig.  112).  This  structure  is  most  pronounced 
in  I^son  and  Trypoxyton.  Richards  (1934)  termed  this 

area  the  "rounded  tubercle  of  the  propleuron  "  We  sug- 
gest that  posterolateral  declivity  uf  the  propleuron  is  a 
better  term.  The  various  pronotal  and  propleural  struc- 
tures are  usually  excellent  specific  characters. 

Biolo^v:  The  prey  are  spiders  and  nests  are  mostly  in 
preexisting  cavities  (bee  and  beetle  burrows.  Sccliphron 
and  vespid  mud  nests,  plant  stems,  etc.).  At  least  one 
Kson  has  been  reported  to  excavate  burrows  in  the  soil. 
Some  Trypoxylon  and  Pison  make  free  mud  nests,  and 
some  of  the  former  are  subsociai.  Males  are  known  to 
stay  in  the  nett  during  its  construction  and  provisioning 
by  the  female  in  some  Trvpoxylon  ( 7Vvp«sf/ifm),  and 
there  is  a  similar  report  lor  one  Pison. 


Key  to  genera  of  Try  poxylonini 

1,  Forewing  with  one  submarginal  cell  (fig. 
102  F-J);  antenna!  sockets  not  contiguous 
with  frontoclypeal  suture  (fig.  104  [>. 

G-L)   2 

Forewing  with  two  or  three  submarginal 
cells  (fig.  102  A-E);  aniennal  sockets  con- 
tiguous with  frontoclypeal  suture  (fig. 
I(M  A-C,  F)    3 
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Trypoxylon  fabricator        Trypoxylon  (Trypargilum)  politum       Trypoxylon  (Trypargilum)  spinosum 

FIG.  102.  Wings  in  the  tribe  Trypoxylonini. 
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2.  Caster  long,  clavate.  often  petiolate,  seg- 

ment I  usually  slentler,  at  least  two  times 
as  long  as  wide  (flg.  109);  Old  and  New 

World   Trypoxylon  Latreille,  p.  339 

Caster  compact,  SL-ssile.  sei;ment  I  not  elon- 
gate (fig.  I  Ob  A);  S.  Atncnca  

  Pisoxyion  Menke,  p.  338 

3.  Caster  petiolate,  segment  I  rodlike  (tergum 

nodose  at  apex)  and  nearly  as  long  as  re- 
maining segmentN  conihineJ  (fig.  107); 
mesopleurun  with  niuny  loarse  horizontal 

ridges;  Neotropical  Rci:iun  

 lulaiophilus  F.  Smith,  p.  337 

Gaster  compact,  sessile,  segment  I  not  peti- 
olate or  at  most  pedunculate  in  dorsal  view; 
mesopleuron  without  coarse  horizontal 
iiilu'ts,  Old  an  J  New  World    4 

4.  Marginal  cell  of  forewing  rounded  or  trun- 

cate distally,  the  apex  not  or  only  slightly 
extending  beyond  outer  veinlet  of  submar- 
ginal  oen  III  (fig.  102  A):  extemoventral 
margin  of  mandible  notched  or  strongly 
angulate  (fig.  104  A);  sterna  IIMV  with  a 
lateral  oblique  groove  ( lig  1 0'<  B  i.  female 
tergum  VI  usually  flattened  ur  with  a  dis- 
tinct pygidial  plate  bounded  by  carinae; 

New  World   Pisonopsis  W.  Fox,  p.  329 

Marginal  cell  of  forewing  acute  distally,  apex 
extending  well  beyond  outer  veinlet  of  sab- 
marginal  cell  III.  (fig.  lO:  B  (  .  Ehor  if 
apex  rcundcd  and-or  not  extending  much 
beyond  submarginal  cell  III  (exceptional 
Old  World  species),  (hen  extemoventral 
margin  of  mandible  not  notched;  externo- 
ventral  margin  of  mandible  entire  (except 
in  some  Neotropical  forms  but  wing  charac- 
teristics typical):  sterna  without  oblique 
grooves,  female  lerf!;uin  VI  conical,  some- 
times weakly  keeled  along  midline;  co^ 
mopolitan   Ptson  Juriae,  p.  332 

Genus  Pisonopsis  W.  Fox 

(iciuric  Jeuriptinn:  Inner  orbits  converijirig  above  or 
paruliel,  eniargination  weak  in  male  (tig.  104  A,  B);  irons 
simple  or  with  a  faint  median  longitudinal  line  or  carina; 
basal  flageliomeres  of  male  excavate  beneath:  clypeiis 
transverse  (width  three  or  nune  times  height ).  free  mar- 
gin with  a  median  triangular  lobe  (lobe  tiuncaie  mmo- 
tmlis);  tahrum  small,  liidden,  quadrangular  or  longer 
than  wide:  extemoventral  margin  of  mandible  with  a 
stroni'.  .mule  (notched);  occipital  carina  incoinplele. 
disappearing  just  before  tiypostomal  carina;  scutum  with- 
out notauli,  propodeum  short,  enclosure  not  or  poorly 
denned,  dorsum  with  a  median  longitudinal  sulcus:  gaster 
sessile,  terga  I  II  with  lateral  carina,  each  side  of  sterna 
III-IV  usually  with  a  transverse  oblique  groove  (gradtilus) 
whiiii  i:iu'!\  extends  to  middle  of  plate:  female  tergum 
VI  wiih  a  iiiaiigulai  caiina-dcliiniied.  iiairless  pygidial 
plate  in  clypeata  and  aitstmlis,  icrgum  VI  weakly  flat- 
tened, or  conical  in  both  sexes  of  other  species;  mid- 
coxae  widely  separated,  hindcoxae  contiguous;  arolia 
moderate,  forewing  with  three  submarginal  cells,  recur- 


rent veins  usually  received  by  II  or  interstitial,  sometimes 
first  recurrent  received  by  submarginal  I  (fig.  102  A); 

niaijiinal  cell  rounded  apically,  apex  not  or  t)nly  slishtly 
surpassing  outer  veinlet  of  subniaiginal  III  (tl;.;.  102  A); 
hindwbig hamuli  not  divided  into  two  gioups  (except  in 
birtimanniy,  male  sternum  VUl  as  in  fig.  103  C;gono- 
style  simple  (Hg.  105  D). 


FIG.  103.  .Male  sternum  VIII  in  genera  of  the  tribe 
Trypoxylonini. 

Gt''ii;raphic  raiifn':  The  five  species  currently  recog- 
nized in  Pisonopsis  occur  in  tw  o  widely  separate  areas: 
western  North  America  and  southern  South  America. 
This  disjunct  pattern  suggests  that^mwiofHwr  is  a  relict 

group. 

Systemalics:  Pisonopsis  is  not  easily  distinguished 
from  Pison,  except  by  the  combination  of  externoven- 
trally  notched  mandibles,  distally  rounded  marginal  cell 

(Hg.  102  .\).  and  obliciuely  :.;iooved  stoma  lIMVlfiL'. 
100  B).  01  these  three  features  only  the  sternal  grooves 
(gradidi)  are  unique  to  Pisonoptls,  but  they  are  short 
and  weak  in  snnio  species,  such  as  areolatO,  We  have 
studied  nearly  40  species  <>\  Pison  and  have  not  seen 
graduli;  but  there  arc  1 00  or  so  species  we  have  not  seen, 
and  it  is  possible  that  the  grooves  are  present  in  some  of 
these.  Also,  graduli  are  often  difficult  to  see  in  Pisonop- 
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Pisonopsis  clypeata    9  Pisonopsis  clypeata   cT  Pison  collare 


Trypoxylon  scuileni  Trypoxylon  punctivertex  lirypoxylon  carinatum 


Trypoxylon  rufidens         Trypoxylon(Trypargilum)  nitidum  T.  (Trypargilum)  superbum 

FIG.  104.  Facial  details  in  the  tribe  Trypoxylonini;  £,  mandible,  lateral;  tic  «  Uaiuvene  intennteonal  carina;  fc  -  frontal 
carina;  sac  =  supra-antennal  carina. 
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$is  because  of  the  telescoping  uf  the  segments.  At  least 
two  Pison  (sericeuni  and  eremnon)  have  short,  distaOy 
rounded  marginal  cells  like  those  of  Hsonopsis.  The 
presence  of  a  pygidial  plate  in  two  Pisonopsis  {dypeata 
jtiJ  ausiralis}  is  a  leaiiire  in>l  foiiii:!  in  :iri>  f'i'i:<ii,  but  the 
absence  ot  a  pygidial  plate  in  the  lemaining  liuec  Pisoii- 
optis  is  disconcerting.  The  genitalia  of  Ptsonopsb  do  not 
<Uffer  significantly  from  the  pattern  found  in  Pison,  al- 
though they  arc  more  simplified  than  those  of  many 
Pison  (compare  fig.  105  A-C.  D). 

r  WiHiams  (1954b)  revised  the  North  American  spe- 
cies, but  liiere  is  some  question  about  the  status  uf  his 
subspecies.  They  may  represent  species;  further  study  of 
the  situation  is  needed.  Th«  most  distinctive  form  is  the 
Argentinean  austnlts  which  has  a  strong  nasiform  pro- 
jection on  the  clypeal  disk  of  the  female.  Menke  fl968c) 
discussed  the  status  oi  some  of  the  South  American 
Pttonop^ 

Biolog}':  H.  Janvier  ( 1'>2S)  gave  a  good  acciuml  of 
the  nest  of  the  Chilean  species,  areolata.  Bamboo  slioots 
were  utilized,  and  the  nests  contained  three  to  seven 
cells,  each  separated  by  a  thin  wall  of  clay.  The  North 
American  species./",  birkmanni,  the  female  of  which  has 
no  pygidial  plate,  has  been  observed  ncstiii,:  in  various 
plant  stems  (F.  Williams,  1954b; Parker  and  Buhart, 
1966, 1968).  Small  lumps  of  soil  were  used  by  this  sj^e- 
desto  separate  the  cells.  Pisonopus  clypvata,  a  species 
with  a  pygidial  plate,  has  been  reported  to  nest  in  bee 
burrows  in  the  ground  (Lfaisley,  MacSwain,  and  Smith, 
!*)52).  Small  pebbles  and  wood  fragments  were  used  to 
separate  the  cells.  Evans  (1969a)  observed  dypeata 
nesting  in  «^t  appeared  to  be  abandoned  burrows  of 
nSmthuSWai  a  tiger  beetle.  The  burrow  is  left  open 
unto  provisioning  is  complete  (iivans,  1970).  Parker  and 
Bohart  (1968)  found  dypeata  nesting  in  Samhucus  trap 
stems,  indicating  that  species  with  a  pygidial  plate  do 
not  ^ways  nest  in  the  soO. 

Checiciist  of  Pftonopsts 

ausiralis  Fritz,  1965;  Argentina 

areolata  {Spino\ai),  18S1  (/Yson); Chile,  ?  Argentirta 
variitornis  Reed,  1 894  (floon) 
?  anomala  Manterc,  1901 

birkmanni  Rohwer,  1909;  U.S.:  Texas,  California;  Mexico 

dypeata^.  Fox,  1893:  U.S.:  Nevada. California 
ssp.  wcWeiiro/if  Williiiriiv  l'i.*^4:  I'.S.:  California 

triangularis  Adunead,  1899;  U.S.:  Colorado  to  Cali- 
fornia 

ssp.  adifimiica  WOliams,  1954;  U.S.:  California 

Genus  nson  Jnrine 

Generic  description:  Inner  orbits  usually  converging 
above,  infrequently  parallel  (converging  below  in  some 
Kfombehiiellum  and  in  Pison  melanocephalum);  eyes 
covered  with  short  dense  pile  in  subgenus /kfomfrei/ue/- 
htm  (fig.  104  F);  frons  simple  or  with  a  short  median 
longitudinal  line  or  carina;  basal  flagellomeres  of  male 
sometimes  excavate  or  otherwise  modified;  clypeus  vari- 
able but  usually  about  twice  as  wide  as  high,  free  mar- 


gin usually  with  a  truncate  or  V-shaped  median  lobe; 
labnim  quadrangular,  apex  sometimes  bilobed;  mandible 
usually  simple  but  witli  an  inner  subapical  or  mesal  tooth 
in  some  species,  extemoventral  margin  notched  only 

ni  subceiii.is  /."/;:( occipital  carina  rarely  a  com- 
plete circle,  usually  disappearing  just  before  reaching  mid- 
Ime  of  hypostoma]  carina,  if  a  complete  circle,  it  may  or 
tnay  not  be  contiguous  with  apex  of  hypostomal  carina; 
scutum  without  or  with  weak  notauli,  propodeum  short 
to  moderately  long,  dorsum  with  a  median  longitudbial 
sulcus  and/or  carina  but  no  enclosure:  propodeum  often 
with  lateral  carina  or  areolate  sulcus  running  between 
spiracle  and  peiit)lc  socket;  gaster  sessile  (rarely  pedun- 
culate, %v\ig&n\is  Pisoiioides,  fig.  106  C),  terga  MI  with 
lateral  carina,  sterna  without  graduli,  male  sterna  some- 
times with  central  tubercles  or  transverse  welts;  t'emale 
tergum  VI  conical,  without  a  pygidial  plate;  midcoxae 
widely  separated  to  subcontiguous,  hindcoxae  contigu- 
ous; arolia  moderate  and  equal:  forewing  usually  widl 
three  submarginal  cells  (fig.  102  B-C),  II  always  petio- 
late  and  sometimes  greatly  reduced,  if  II  is  lacking  (wing 
with  only  two  submarginals,  fig.  102  F).  then  III  is  defi- 
nitive submarginal  II  and  is  not  petiolate,  end  point  of 
recurrent  veins  in  three-celled  wings  highly  variable,  in 
twoKKlled  wings  recurrent  I  received  by  submarginal  I 
and  second  recurrent  usually  interstitial:  marginal  cell 
usually  acuminate  distally  (rounded  in  eremnon  and 
sericeum)  and  apex  usually  well  beyond  outer  veinlet  of 
last  submarginal  cell;  hindwing  hamuli  sometimes  divided 
into  two  groups:  male  sternum  VIII  variable  (fig.  10.'? 
A-B);gonostyle  simple  or  biramous,  voisella  often  great- 
ly enlarged  and  partially  fused  with  gonostyle  (fig.  105 
AC). 

GeognpMcrange:  Cosmopolitan  but  most  of  the  145 
species  occur  in  the  Southern  licmisphcrc  and  a  third  of 
the  species  are  found  in  Australia.  A  large  number  of  en- 
dende  forms  have  evolved  on  islands  in  the  Pacific  Ocean 

(Yasumatsu.  l<)s.^  )  and  in  a  leaser  extent  on  islands  in 
odier  areas.  The  small  number  of  species  in  the  Northern 
Hemisphere  in  constrast  to  the  large  number  in  isolated 

Southern  HcmisphcrL'  :!rL'as  s\\d\  as  .Australia  and  South 
America  (mostly  uiidesciibed  in  the  latter),  plus  the 
many  oceanic  species,  sugg^  that  the  genus  was  at  one 
time  much  bigger  but  is  now  restricted  to  isolated  areas 
where  the  species  are  protected  from  competition  with 
more  advanced  wasps  such  as  Trypoxyloii. 

Since  many  species  nest  in  cavities  in  lumber  or  otlier 
items  commonly  transported  by  ships,  a  number  of  Plion 
have  been  succesifuily  introduced  to  diffeiciit  parts  of 
the  world.  Puo't  kureense,  an  Oriental  species,  was  in- 
troduced into  the  United  States  after  World  War  II 
(Krombein.  H^.'^Ke)  Tho  geographic  origins  of  a  few  spe- 
cies are  unknown  {argenialum,  lutspes.  iridipenne)  be- 
cause they  were  apparently  distributed  long  ago.  Alton 
mgentBtum,  with  the  greatest  range  of  any  Pison,  is 
known  from  Midagncar  to  Hawaii. 

The  subgenus /"foon  occurs  throughout  the  world  ex- 
cept for  North  America  north  of  Mexico.  Pisonoides  con- 
tains two  Australian  and  one  Oriental  species,  and  Ento- 


mopison  is  a  small  Neotropical  subgenus.  Krumbeiniel- 
bm  has  representatives  in  the  Oriental  and  Neotropical 

Regions,  and  one  species,  kfm&tse,  has  been  introduced 

into  North  America. 

Symmalin:  The  presence  of  two  or  three  subitiargiii' 
al  cells  in  the  forewing  (fig.  102  B  C,  E)  and  the  sessile 
(rarely  pedunculate)  abdomen  distinguish  Pisnn  from  all 
other  trypoxylonine  genera,  except /'/io'/o/^x/s  Phon 
apparently  lack  the  graduli  found  on  the  sterna  oiPison- 
apsis,  and,  except  for  the  svbsBtms  Fntomopison,  Pison 
have  the  exUM:nivci:rr.il  iiuiipiii  r:f  r'le  mandible  entire. 
In  the  subgenus  tnlomopisun  the  marginal  cell  is  acumi- 
nate distally.  and  the  apex  extends  well  beyond  the  outer 
veinlet  i-fsuHniaiginal  cell  IM.  The  marginal  cell  is  roimd- 
ed  or  truncate  distally  in  Pisunopm,  and  the  apex  is  a> 
bout  even  with  the  outer  veinlet  of  submargind  odl  III. 

Most  Pison  are  black  aUlimieii  the  legs  are  occasion- 
ally red,  and  a  number  ot  Australian  species  are  exten- 
sively red.  Length  varies  from  S  to  21  mm.  The  iai;gest 
species  is  probably  the  east  Asian  r^gafe. 


»M(f;r  {.m\m  m 

Of  the  many  variables  in  Piion  none  is  more  striking 
than  the  forewing  venation.  Wings  have  three  or  two  sub- 
marginal  cells,  and  the  two-celled  condition  is  clearly 
the  result  of  contplete  reduction  of  the  second  cell.  This 
is  easily  seen  in  long  series  of  spedirtcns  of  species  in 
which  submajginal  II  varies  all  the  way  down  Id  pinhole 
size.  Examples  of  such  species  are  the  African  xanllio- 
pum,  dentkeps,  and  itUKsquale.  In  the  last-named  spe- 
cies one  wing  may  have  two  cells  and  the  other  three. 
The  name  PisoiioiJes  was  proposed  lor  two-celled  Pison, 
but  this  condition  occurs  in  unrelated  groups  of  species. 
Mcnke  (l')68a)  restricted  Aiomj/i/t's  lo  three  Austral- 
asian species  with  a  pedunculate  gaster  (fig.  106  C)  and 
two  submarginal  ce\h(pbli{eratum,  icariodcs,  and  Jif 
ficile).  It  remains  to  be  seen  whether  or  not  Pisonoides 
can  be  defended  even  with  these  two  characters.  Pison 
lobiferum.  a  species  from  Madagascar  with  three  sub- 
marginal  cells,  has  a  rather  narrow  gasiral  segment  1  (see 
Arnold.  1945). 


FIG.  105.  Male  genitalia  of  various  trypoxylonin  genera;  A,  PUon  confomt;  B,  Piton  spinolae;  C,  iVwn  mreoieiletum: 

D,  Pisonopsis  dypeaia:  I.  Fhoxy'on  xui:tiiasonu:¥t  TrypoxyUni  flYypojfybm) seuUent  (Stippled  structuie is 
volsella>;G,  Trypoxylon  (Trypargtlum)  sp. 
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Tlic  snhacnm  Kromhciiiielltini  origin;iII\  conljined 
species  witii  Iwu  submarginal  cells  and  hairy  eyes.  Re- 
cently Krombeini^m  with  three  submarginal  cells  have 
lu'cn  Tinted  in  ("L-iiiral  und  South  America  (Krombcin, 
ISISSc;  Menke.  iy68c).  I  Ins  subgenus  can  still  be  defined 
on  ihc  basis  of  densely  hairy  eyes,  but  some  Neotropical 
Pison  [Pison)  have  sparsely  hairy  eyes.  Thus,  there  is 
some  doubt  as  to  the  validity  oi Krombeiniclluw.  also. 

The  most  variable  wing  pattern  is  produced  by  the  re* 
current  veins.  In  wings  with  three  submarginal  cells  the 
first  recurrent  is  received  by  I  or  IT  or  is  interstitial.  The 

second  recurrent  is  received  by  II  or  III  or  is  interstitial. 
Of  nine  possible  arrangements  of  recurrent  veins  in  three- 
celled  Ffson,  we  have  seen  seven.  The  subgenus  Asonf/us 
has  been  used  tor  Pismi  in  which  the  second  recurrent 
vein  is  received  at  the  middle  of  the  second  subniarginal 
cell.  The  value  of  this  taxon  is  dubious  in  view  of  the 
above  facts,  and  we  have  not  recogni/ed  it.  In  two-celled 
wings  there  is  less  variability.  The  first  recurrent  is  al- 
ways received  by  I.  Ihc  second  recurrent  is  usually  in- 
terstitial in  two-celled  KrombeinielUm  and  received  just 
inside  submarglnal  f!  !n  Pisonoldes  and  two-celled  spe- 
cies o( Piyiii  {Pis"n\.  In  Pison  (KromhcinieHiini)  \!iin' 
get,  both  recurrents  are  received  by  submarginal  1. 

The  apex  of  the  marginal  cell  is  usually  acuminate  in 
Kson,  but  in  P.  creninoti,  svriceum,  and  probably  a  few 
other  species  it  is  rounded  as  in  Pisonopais. 

The  mandible  is  usually  simple,  but  some  species  {spi- 
noiae  and  eremnon,  for  example)  have  the  beginnings  of 
an  inner  mesal  tooth,  and  in  regale  and  collars  there  is  a 
large  inner  tooth  (fig.  104  C).  There  is  a  subapical  intner 
tooth  in  some  Neotropical  species  such  as  aanmmU. 
The  Neotropical  subgenus  £nromo/>/son  is  characterized 
by  a  notch  on  the  exteinoventr;)!  mar^iin  of  tlie  mandible 
(tig.  104  E).  Tlic  basal  flag^llumcrcs  arc  excavate  and/or 
luberculate  in  males  of  algerteum,  fmeatntum,  and 
chilvHSf. 

The  sterna  ol  males  \n  some  species  {insigiic,  iiupiiiu  - 
tatum,  rtgak,  tuberculatum,  nigellum,  korrorense,  irkli- 
penne,  westwoodii,  and  oakkyt)  bear  polished  tubercles 
or  transverse  welts.  Male  sternum  Vfl!  and  genitalia  have 
not  been  tluirouiilily  investigated  by  us.  but  it  is  obvious 
that  there  is  considerable  variation  in  these  structures 
(flgs.  105  A-C;  103  A.  B).  The  hindwing  hamuli  need  to 
be  studied  In  someAii0fi  there  are  two  groups,  as  in 
J'O'puxylon. 

In  addition  to  the  features  discussed  above  some  other 

useful  species  characters  aie;  sciilplute  of  fmns,  thorax  and 
gaster;  shape  of  clypeus;  piaccmeni  ol  oceili.  details  of 
hypostomal  carina,  prementum  and  stipei;  details  of  pro- 
pleura  and  pronotum;  and  ai>pearanoe  of  the  metapleural 

flange. 

With  the  exception  ofllie  Neotropical  members,  there 
are  lieys  lo  nearly  all  species  in  the  genus.  Turner  (19 16e) 
gave  keys  for  the  Ethiopian  and  Australian  Regiom  as  well 
as  India  and  environs  He  listed  species  known  up  lo  I ''16. 
and  his  paper  is  a  good  laxonomic  starting  point.  Gussakov- 
sidj  (1937)  covered  the  Pialearctic  fomu,  and  those  of  die 


Pisonopsis       Pison  (|>isonotdes)  obliteratum 

FIG.  106.  Gastral  features  of  Trypoxylonini;  A,  male, 
lateral,  B,  venter  of  P.  triangularis  female,  g  = 
gradulus;  C.  terga  I-II,  dorsal 

Ethiopian  Region  have  been  treated  lecently  bv  Leciercq 
(1965).  Beaumont  (1961b)  revised  the  species  inhabiting 
the  Mediterranean  area.  Yasumatsu  (1935b,  1939)  revised 
the  Pison  of  Japan  and  China.  Krombein  (1<)49.  IP.SOa) 

keyed  the  Pisnn  of'  Micronosi.i.  ,ind  V';\s>im;ii'iu  t  10<  V|  pjib- 

lished  a  useful  supplement  to  thts  work.  Menke  (1968c) 
described  some  new  Neotropical  species,  discussed  the  sub- 
genera of  Phon.  :md  keyed  the  spci  les  of  Knimheiiiielliim. 
There  arc  many  undescribed  Pim/ii  in  the  Neotropics,  and  a 
revision  is  needed. 

Key  to  subgenera  otPbon 

1.  Extcrnovonirul  in.i'gin  i^f  mandible  notched 

orstronizly  :insiuiatc  t tig.  104E);S. 

A nu- IK  .1      subgenus  EntomopltoH  Menlce,  p.  337 

M.indihle  cnl'.re    2 

2.  f  >  es  densels  covered  with  short  hair  ( f iij. 

104  F),  Oriental  Region,  New  World   

  subgenus  Krombeiniellum  Richards,  p.  337 

I  yes  h.ire   -   i 

i.  Gaster  sessile,  not  pedunculate,  segment  I 
iMllshaped  in  dorsjl  view ,  width  ot  seg- 
ment I  much  more  than  two-thirds  greatest 
width  of  11  and  usually  suliequal  to  II;  fore- 
wing  with  two  or  three  submaiginal  cells; 
Old  and  New  World  subgenus  Piton  Jurine,  p.  33S 
Gaster  peduactllatc.  sides  of  segment  I  sub- 
parallel  in  dorsal  view  iiig.  106  C),  apical 
width  of  segment  I  about  half  to  Iwo- 
thirds  greatest  width  of  II;  forewing  with 
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two  subnuigiiial  cells;  Austnlasian 

Region  lubpnuti^onoidn  P.  Smltli,  p.  3§? 

Blohgy:  The  more  importint  papers  on  Pison  biology 
aie  those  of  Bordage  ( 1 9 1 2)  on  argentatum;  Micheli 
(1933)  on  atnim;  Pagden  (1934)  on  argentatum,  oblitera- 
turn,  ptiiitiifrons,  and  erythropum;  \\.  Masuda  (1939) 
and  Tsuneki  (1970b)  on  stranJi:  Slieldon  ( 1968)  on 
koreenx;  Iwata  (1964a.  b)  on  argentatum,  koreense, 
obliteratwn.  and  pum  tijhms;  Yoshimoio  I  l')(>5)  on 
argentatum;  Home  (1870)  on  erythropum  (as  rufipes  f. 
Smith)  and  rugosum;  Janvier  (1928)  on  diilense:  and 
Cowley  ( l'>62)  on  apinolac. 

Some  species  nest  in  plant  stems  or  beetle  buiiows  in 
wood  and  partition  the  edit  with  mud  or  cemented  pel- 
lets iatnim.  strandi.  piinrtifronx,  nigostim)  fgood  photos 
in  Masuda  and  in  Tsuneki).  Oniki  (1970)  found  a  Brazil- 
ian Kson  building  mud  cefis  in  the  nests  of  a  humming- 
bird.  The  observatiwisby  Masuda  and  Tsuneki  of  a  nrale 
guarding  the  nest  while  the  temale  is  pruviiiioning  {P. 
Strandi)  is  quite  interesting.  Similar  behavior  has  not  been 
reported  for  any  other  Pison  but  has  been  noted  in  some 
Trypoxylon  subgenus  Trypargilum, 

Pison  argentatum,  ignavum,  koreense,  aythropum, 
and  obUteratum  malce  free  mtid  nests  in  sheltered  situa- 
tions, although  argentatum  may  make  its  mud  cells  in- 
side cavities.  Thcsj.'  nests  are  usually  made  up  of"  separate 
cells  laid  in  rows  or  simply  in  irregular  groups  (see  figures 
in  Horne,  1870;  Iwata,  1964b:  and  photos  in  Yoshikawa, 
1964).  Sometimes  an  aggregate  of  cells  may  be  covered 
with  a  layer  of  mud.  The  mud  nests  uf  other  wasps  such 
viEumaws  and  Sceliphnm  are  sometimes  used  by  Pison. 
Tlie  e.xpropriatcd  cells  are  suhdivided  Hy  walls  of  nuid. 

Janvier's  observations  on  Pison  chiienae  are  of  parti- 
cular interest.  According  to  him,  this  species  excavates 
its  own  burrows  in  the  hanks  of  stream  beds.  During  nest 
excavaliun  the  IcinaJe  cuntiuuaiiy  wets  the  soil  with 
water  obtained  at  the  stream.  The      are  arranged  in 
a  liiio:ii  frishion,  as  in  twig-ncstiih2  species,  and  each  is 
scpaiated  by  a  wall  ot  inud.  Kronibcu]'s(iy50a)  notation 
cS Pison  nigeilum  Kroinbein  nesting  in  galleries  in  the 
soil  Is  more  understandable  in  the  light  of  Janvier's 
observations. 

Pison  cells  arc  stocked  with  a  variety  of  spiders,  al- 
though some  species  seem  to  show  preference  lor  certain 
spider  families.  The  egg  is  laid  on  the  last  provision  ac- 
cording 'ii  Mjsuda.  Sheldon,  ainl  Yosliinioto, 

Sheldon  (1968)  sumniarized  the  known  parasites  of 
Pison.  These  include  Eulophidae,  Chiysididae,  and 
Diptera. 

Checklist  of  Pison 
Subgenus  J^n 

abemms  Turner,  1908;  Australia 

agile  ( F.  Smith ).  1 iParapisott);  Sri  Lanka 
algiricum  Kohl.  1898;  nw.  Africa 
i^onymum  Schulz,  1906;  Ethiopian  Region 

iridipenne  Cameron,  1905,  nec  F.  Smith,  1879 

rhodesianum  Bischoff,  1913 


karrooense  Arnold,  1924 

•  fm  40«  <  M  III  1 

mAmak// Turner,  1916:  Philippines 

puuciulatum  Ashmead,  1905.  nec  Kohl,  1883 
assimile  Sickniann,  1894;  China 
agentatim  Shuckard,  1838;  Mauritius,  Madagascar, 
India,  Malaysia,  Borneo.  Philippines,  Hawaii,  Marianas, 
Samoa,  Fiji,  Carolines.  Solomons 
/lisciMpe  Cameron.  1901 

argenteum  Ashmead.  {Pisonitm) 
airipenne  Gussakovskij,  1938;  China 
atrum  (Spinola).  1 808  (Alyson);  Europe 

/Hrrnr  .Spinola,  1808 

nigrum  Lalreille,  1809  (Tflr//vW«i) 
aunaum  Shuckard.  1838;  Australia 
aureosericeum  Rohwer,  1915;  Australia 
aurifex  F.  Smith.  1869;  Australia 
aurivenire  Turner,  1908;  Australia 
hasale  F.  Smith.  1869;  Australia 
caliginosum  Turner.  1908;  Australia 
catncronii  Kohl.  1893;  Mexico  or  Peru 

J'asciatum  Kohl,  1883,  nec  Radoszkowski.  1876 
carinatum  Turner,  1917;  centr.  Africa,  Egypt,  Cyprus 

c)'priiin!  r.iissakiu'skii, 

xanthopus  oi  Turner,  1916 
diihnse  Spinola,  1 85 1 ;  Chile 
collarc  Kohl.  1887;  Bismarck  Archipelago,  Solomons 
conjonne  I.  Smith.  1869;  Mexico 
conigenerHm  Turner,  1916;Austr^ 
cressoni  Rohwer,  1911;  Nicaragua 
decipiens  F.  Smith,  1869;  Australia 
Jenticeps  Ca  i ;  i  c  i  >  :  i  1 M 1 0 :  S .  A  fi  ica 
deperditum  Turner,  1917;  Australia 
dimidiatwn  F.  Smith,  1869;  Australia 
i/nr.v  Turner,  1^16;  Austialia 
eremnon  Menke,  1968;  Guyana,  Brazil 
aythrocenm  Kohl,  1884;  Austidia 

ruficorne  P.  Smith,  1869  (AiraipfsoR),  nec  F.  Smith, 
1856 

eryilirogastrum  Rohwer,  1915;  Australia 

erythropus  Kohl.  1884;  India 

nifipt's  l\  Sniitli.  11S6'>  (Pcirapison).  nec  Shuckard. 
1838 

n^ipes  F.  Smith.  1870  (farapison),  nec  Sliuckard, 
1838 

esa/fctf  YasiKn.i!su.  1937;  Marianas 
exdltsum  Turner.  1916;  Australia 
exormitum  Turner.  1916;  Australia 

exultant  Turner.  l'M6;  Australia 
fascialum  (Radoszkowski),  1876  {Pseudunyssun),  sw. 
Asia,  ?  India 

feneuratum  F.  Smith.  1869;  Australia 

nitidum  F.  Smith,  1868,  nec  F.  Smith,  1858 
feuh'um  F.  Smith,  1869;  Australia 
flmoUmbatumlmneT,  19 17;  Guyana 
flttteKuhtm  Turner,  1916;  Australia 
/iis<_ipr/^/ir  r  Sniiih,  1 869;  Australia 
giabrum  Kolil,  1908;  Samoa 
hanedai  Tsuneki,  1973;  Ogasawara  Is. 
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fiospes  F.  Smith,  1879;  Singapore,  Cocos  Is.,  Marshalis, 

Marianas,  Carolines,  Samoa,  Fiji,  Tonga,  Marquesas, 

Society  Is.,  (illicc  h..  Hawaii 
palauense  Yasumatsu,  1937,  nomen  nudum 
Mssarictm  Gnssakcrvskij,  1937;  sw.  USSR:  Tadzhik  S.S.R. 
liuinilc  Arnold,  1945;  Madagascar 
ignavum  Turner,  1908;  Australia,  Fiji,  New  Caledonia, 

Society  Is..  Samoa.  Marquesas,  Caroline 
impum  taiiim  Turner,  1912;  New  Guinea,  Society  Is., 

Marquesas 
Aioaqiuff/e  Turner.  1916;  Malawi 
inconspicinim  Turner.  1916;  Australia 
infumatum  Turner,  1908;  Australia 
insigne  Sickmann,  1894;  China 
imulare  F.  Smltli,  1869;  New  Hebrides  Is.;  Hawaii; 

Banks  Is. 

iriiipennc  T  Siniil:.  1.H7''.  Hawaii.  Sanma.  Marslialls, 
Marianas,  Bulabula  Is.,  Carolmes,  Fiji,  Marquesas, 
Tuamotu  ArcMpeliqso,  Society  Is.,  Bismardc  Archipe- 
lag(i,  '  Australia 

isulUum  1  urner,  1911;  Seychelles 

toMi  Bingham.  1897;  Burma,  Borneo 
aureopihmim  Cameron,  1909 

korr/irnisc  Yasuniaisu,  19,?7;  Palau  Is.  (?  =  iruiipcniie) 

taeve  V .  Smith.  r>36;  U.S.:  Georgia?  (USSR:  Georgian 
S.S.F.7  oi  New  Georgia?) 

hbifemm  Arnold,  1945;  Madagascar 

littcicciis  TiiriKT.  1')I6;  Australia 

maculipenne  F.  Smith,  I860;  Brazil 

mantf/fruAimm  Turner,  1916;  Australia 

Itmginafinn  F.  Smith.  18.S6;  .Australia 

martBimeme  Yasumatsu,  1953;  Marianas 

melanocephalum  T^mtT,  1908;  Australia 

meridioiiale  Turner.  \^\b:  Australia 

miituiint  Ainokl,  1 '-MS.  Madaga^cal 

moiiiaiiiim  Cameron.  I^IO;  Etiiiopiun  Region 

morosum  F.  Smith,  I8S6;  New  Zealand 
multbtrigatum  Turner,  1917;  Malawi 

iiiiicUuin  Kroinhein.  1949;  Carolines 
nitkium  F.  Smith,  1858;  Induncsia:  bwab,  Aru 
nochtlum  TUmer,  1908;  Australia 
novocakilonkum  Krombcin.  1 949;  New  Caledonia 
oakleyi  Kroinhein.  1949;  Guam 
sxp.  rotaense  Tsuneki,  1968;  Marianu:  Rota 
ssp.  boninense  Tsuneki,  1973;  Ogasawara  Is.,  Benin  Is. 
obesum  Arnold,  1958;  ccntr.  Africa 
chciiiak  Cameron,  IS''"^.  India 
palliJipaIpe  F.  Smitli,  1863;  Indone&ia:  Ceram 
ptpuanum  Schuiz,  1904;  New  Guinea  (?  -  arik^  K<dil) 

mornttiw  r  Snnlh.  1864.  nec  F.  Smith,  1856 

coitstrkntm  Turner.  I'^'l^ 
pasteehi  Lctlcrcq,  1965;eentr.  .M'rica 
peletieri  LeGuilluu,  1841  (Rev.  Mag.  Zool.);  Australia 

pelletieri  Le  Guillou.  1S4I  (Ann.  Soc.  Ent.  France) 
perplexiiin  F.  Smith,  IS56;  Australia 
pertinax  Turner,  1908;  Australia 
pettdarum  Ledercq.  I965:centr.  Africa 
ponepe  Kronibem.  I')49;  Carolines 
preguslum  Leclercq,  1965;centr.  Africa 


premunitum  Leclercq,  1 965 ;cenlr.  Africa 

priscum  Turner.  1908;  Australia 

pulcliriitum  Turner,  19)6:  Ausualia 

punctifrons  Shuckard,  1838;  Oriental  Region,  Japan, 

Bonins,  Marianas,  Carolines,  Marshy  Hawaii;  ?  St. 

Helena 

suspkmum  F.  Smith,  1858 

fabricator  F.  Smith,  1869 

strinlatum  Cameron.  1896 

ilHjM«af  Ashmead.  1904 

/BWOTi/m  Cameron,  1905 

japonivutii  Gussakovskij,  1937 
puiiijtulatum  Kohl.  1884;  .Australia 
rasfffeF.  Smith,  1852;  China 
repentimm  Arnold,  1940;  Rhodesia,  Malawi 
TO//i«<y/ Cameron,  1896:  India 

traM/come  Cameron,  18')7 
ru/'icome  F.  Smith,  1856;  Au&tralia 
ruflpa  Shuckard,  1838;  Australia,  Tasmania 
mfitarse  Arn<ild,  1944;  Rhodesia 
rugosum  F.  Smith,  1856;  India,  Pakistan 

i^l>pendkubitum  Cameron,  1897 
sarawtikc'i^e  Cameron.  1903:  Sarawak 
scabrurn  R.  Turner.  1*^08;  Australia 
scmposum  Arnold.  l'>55:  Rlu>desia 
$qamaum  F.  Smith,  1869;  Australia 
ferteeum  Kohl,  1888:  s.  Europe 
st  rrii'i  Arnnld.  1945;  Madagascar 
simUiitnum  F.Smith,  1869;  Australia 
s/miiton  Turner.  19  IS;  Tasmania 
sogdianum  Gussakovskiy,  1937;  sw.  USSR:  Uzbek 
S.S.R. 

speculare  Turner.  1911;  Seydielles 

spint'lae  Shuckard,  1838;  Australia,  Tasmania,  New 

Zealand 
</(/s/rt//c"  Saussurc.  1K5.^ 

tasmanicum  F.  Smith,  1856 
dubUtm  W.  F.  Kirby,  1883  (Timmgu) 

pniinostini  Cameron.  1898 
srra/i(/<  Yasumatsu,  1935;  Japan 

jMU/of' Yasumatsu,  1935 
s/mitiMm  Turner.  1916;  Australia 
S/Wcnyrons  Vachal,  1907,  New  Caledonia 
striguhsum  Turner.  1917;  Ghana 
susanae  Chccsman,  1955;  New  Caledonia 
sitspicax  Kokiijev,  1912;  sw.  USSR:  Caiicausus 
lahilense  Saussure,  1867;  Society  Is.,  Samoa,  Cook  is., 
Fiji,  EUice  Is.,  Marquesas,  Marshalis,  Tabuai  Is. 

rechbigeHKM,  1908 
tenchrosum  Turner,  1908;  Australia 
testaceipes  Turner,  1916;  Nigeria 
tibiale  F.  Smith,  1869:  Australia 
/"Vf/dv;/ Yasumatsu.  l'>.^5;  Bonins 
//■a/(iiwtf/(7/s<' Cameron.  1910;  s.  Alrica 

c/v/7ffl/»m  Cameron,  1910 
tmkaue  Yasumatsu,  1953;  Carolines 
tuberculatum  F.  Smith,  1869;  New  Zealand 
iiHtiiklcnu'  AiMohi,  1  "55;  Uganda 
ussurieuse  Gussakov&ki},  1937;  se.  USSR;  Maritime  Terr. 
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vestitum  F.  Smith,  1856;  Australia 

virosttnt  Turner,  1908:  Australia 

wagneri  Arnold,  1932:  e.  Africa 

westwoodii  Shuckard.  1838;  Australia,  Tasmania 

'!  chliquum  F.  Smith,  1856 
HW/to(^/»  Turner,  1916;  St.  Helena 
xanthopus  (Brulle),  1833  (Nephridia)  centr.  and  w. 

Africa 

1  obscumm  Shuckard,  1838 

Subgenus  Pisonoides 

difficile  Turner,  1908;  Australia 

icarioides  Turner,  1908;  Australia 

obliteralum  F.  Smith.  1858;  India,  Malaysia,  Indonesia 

Subgenus  Krombeiniellum 

6mwm(  Ash  mead),  1905  [Pisonoides): 

dijjerens  Turner,  1916;  India.  Java 

duckei  Menkc,  1968;  Brazil,  Trinidad 

koreerisc  (Radoszkowski),  1887  (Paraceramius):  Korea. 

China,  Japan,  e.  U.S. 
krombeini  Menke  ,  1968;  centr.  America 
neolropicum  Menkc,  1968;  Brazil 


plaiimami  Menke,  1968;  Brazil 
stangci  Menkc,  l'J68;  Argentina 

Subgenus  Entontopison 

aureofaciale  Strand,  1910;  Paraguay,  Brazil 
convexifrons  Taschenberg,  1870;  Brazil 
pilosum  F.  Smith,  1873;  Brazil 

Fossil  Pison 

cockerellae  Rohwer,  1908 
oligoccmtm  Cockerell,  1908 
oligocaenuni  Cockerell,  1909 

Genus  Aulacophilus  F.  Smith 

Generic  description:  Inner  orbits  converging  above  or 
below;  frons  simple  or  with  a  faint  frontal  line  or  carina; 
flagellomercs  shorter  and  thicker  towards  apex  in  both 
sexes;  clypeus  about  twice  as  wide  as  high,  swollen,  mar- 
gin variable;  labrum  small,  hidden;  mandible  simple;  oc- 
cipital carina  incomplete,  disappearing  just  short  of 
hypostomal  carina;  collar  moderately  long  to  short,  scu- 
tum without  notauli;  propodeum  moderately  long,  with 
no  enclosure,  dorsum  with  or  without  longitudinal  sul- 


FIG.  107.  Aulacophilus  jansoni  Turner,  female. 


JJ8  SPHECID  WASPS 


rus  aiidi'or  carina,  no  lateral  carina  sepatatini:  propodeal 
side  troni  dur&uin;  mesupleuron  with  coarse  longitudinal 
ridging  between  epistemal  sulcus  and  mesopleural  suture 
(fig.  107);  metaplcumn  parallel  sided  for  most  of  its 
length;  gasler  petiolate.  !>cgnifni  I  roUlikc  (except  for 
bulblike  apical  swelling  of  tergum)  and  ne:irly  a.s  long  as 
remaining  segments  combined  ;  tetgum  1  and  sometimes 
TI  with  lateral  carina:  sterna  without  graduli;  female  ter- 
gum VI  conical;  riiidcoxae  separated,  liinJcuxac  contigu- 
ous; arolium  moderately  larg^  on  all  legs  in  both  sexes; 
Torewing  with  two  submarginal  cells,  II  recelvii^  both 
recurrent  veins  m  first  recurrent  interstitial;  marginal 
cell  acuminate  disiolly,  apex  well  beyond  outer  vein  of 
second  aubmargiiia]  cell  (fig.  102  D);  mde  itemum  VIII 
as  in  fie.  10.^  C  .  gonnstylc  slender,  volsella  large  and 
fused  liasally  wiili  gonoslyle. 

Geographic  range:  Neotropical  Region:  southern 
Mexico  to  Brazil  and  Peru.  Three  species  are  known. 

Systematics:  This  is  a  very  distinctive  genus  (fig.  107). 
The  slender,  apically  nodose  petiole  and  longiliidinally 
ridged  mesopleucon  are  characteristics  that  make  iden- 
tification of  AukcophUta  very  easy.  These  features  indi- 
cate that  Aulacoplitlw;  is  not  closely  allied  to  the  re- 
maining trypoxylonm  genera.  Tlie  petiole  is  composed  of 
both  teignm  and  sternum,  not  the  sternum  alone  as 
stated  by  Turner  (l''16e) 

A  key  to  the  three  species  ot  Auiacopliilus  can  be 
found  in  l  urner's  (19I6e)  paper  on  Atom 

Biology:  Unknown. 

CliL'cklisl  o)  Aiilai  nphilus 

eummouies  Ducke,  1904;  Trinidad,  Brazil 
fansotti  Turner,  1916;  Mexico  to  Nicaragua 
veap<Ma  P.  Smith,  1869;  Brazil,  Peru 

Genus  Pisoxylon  Menke 

Generic  description:  inner  orbits  slightly  converging  be- 
low (Hg.  104  D):  frontal  carina  narrowly  Y-shaped,  base 

of  Y  with  a  short  perpendicular  branch  (transverse  inter- 
antennal  carina)  at  upper  level  of  antennal  sockets  which 
are  not  contiguous  with  frontoclypeal  suture;  dypeus 

nearly  as  high  as  wide,  trapezoidal;  lahriim  small,  with 
two  narrow  fingerlike  processes,  the  tips  of  which  are 
barely  visible  and  bear  long  setae;  mandible  simple,  occi- 
pital carina  meeting  hypostomal  carina  just  before  apex 
of  latter;  notauli  absent,  propodeum  moderately  long, 
dorsum  with  a  median,  lonjiiludinal  suiv  us.  Imii  no  en- 
closure, no  lateral  carina  separating  propodeal  side  from 
dorsum:  gaster  sessile,  tergum  I  with  lateral  carina,  ster- 
na without  graduli;  midcoxae  essentially  contiguous, 
hindcoxae  contiguous;  arolia  moderately  large,  forewing 
with  one  submarginal  cell  and  one  recurrent  vein,  mar- 
ginal cell  acuminate,  its  anterior  veinlet  extending  beyond 
apex  of  cell  (similar  to  Trypoxylon  fabricator  fig.  102 
H);  sternum  VIII  as  in  fig.  103  D;  genitalia  as  in  fig.  105 
E. 

Geognphte  nmge:  South  America.  Only  one  species 
known. 


Systeniaticf:  Pisoxylon  is  very  dmilar  to  Trypoxylon 
but  differs  in  having  a  compact,  sessile  gaster  (fig.  1 06  A). 
The  gaster  is  always  slender  and  clavate  in  Ttypoxyion, 
and  segment  I  is  often  s<i  narrow  that  it  fomis  w  petiole. 
Some  Trypoxylon  have  a  short  first  .segment  {rujidens 
group  for  example),  but  the  gaster  is  long  and  narrow, 
not  compact  as  in  Pisoxylon^  Menke  (196Sa)  described 
Pisoxylon  from  a  male.  There  is  a  female  from  Petropo- 
lis.  Brazil  in  the  U.S.  National  Museum  that  maybexon- 
ihosoma,  but  the  body  is  largely  brown  and  black. 
Ptsoxyhn  would  appear  to  exemplify  the  probable  an- 
.est or  <if  Trypoxylon. 

Biology:  Unknown. 

Checkhst  of  Pisoxylon 
xaathosoma  Menke,  1968;  Peru 


\ 


FIG.  108.  Petiole  socket  details  in  Trypoxylom  A,  bicolor 
ffliiaiu  trontp)',  B,C,  speclea  in/Siftn'oefor  group; 
D.r.  iTryparg^uni  nitidum. 


Copy  I  lyi  iica  1 1  iaiui 
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Genus  Trypoxylon  Latreille 

Generic  description:  Inner  orbits  converging  above  or 
below,  or  parallel;  frons  usually  variably  adorned  with 
carinae  which  originate  at  dorsal  margin  of  antennal  soc- 
kets (supraantennal  carina),  or  one  that  runs  between 
them  (transverse  interantennal  carina),  frontal  carina  of- 
ten bifurcating  above,  its  arms  sometimes  enclosing  a 
heart  or  shield-shaped  area  (fig.  104  11);  male  antenna 
with  13  articles  (12  in  mandibulatum)  and  often  some 
flagellomcres  are  modified:  antennal  sockets  not  con- 
tiguous with  frontoclypeal  suture  (nearly  contiguous  in 
a  few  exceptional  species);  clypeus  variable  but  usually 
height  is  equal  to  at  least  half  of  width,  sometimes  as 


high  or  higher  than  wide;  labrum  small  to  moderately 
large,  apex  sometimes  visible  when  unfolded,  free  mar- 
gin entire  ot  deeply  and  narrowly  notched,  or  with  two 
narrow  fingcrlike  processes;  mandible  simple  (with  an 
inner  mesal  tooth  in  some  species  of  fabricator  group, 
apically  bidentate  in  females  of  rufidens,  mandibulatum, 
and  oculare  groups,  these  three  groups  in  subgenus 
Trypoxylon);  occipital  carina  variable,  incomplete  below, 
or  meeting  hypostomal  carina  before  its  apex,  or  a  com- 
plete circle  which  may  or  may  not  be  contiguous  with 
hypostomal  carina,  scutum  with  or  without  nolauli; 
propodeum  short  to  long,  dorsum  sometimes  with  a  cen- 
tral longitudinal  sulcus  and  sometimes  a  U-shaped  en- 


FIG.  109.  Trypoxylon  arizonense  W.  Fox,  female. 
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closure,  sides  of  propodeum  often  delimited  dorsally  by 
a  carina  (lateral  propodeal  carina)  which  runs  between 
spiracle  and  petiole  socket;  dorsal  margin  of  petiole 
socket  a  broad,  flat  or  concave  band  (subgenus  Try- 
pargilum.  fig.  108  D),  or  a  narrow,  convex  band  which 
may  bear  a  backward  projecting  lamella,  or  simply  sharp- 
ly edged  and/or  lamellate  (subgenus  Trypoxylon,  fig. 
108  A-C):  propodeal  sternitc  present  in  many  species  of 
.subgenus  Trypoxylon  (tig.  1 1 1  D);  mesopleuron  with 
an  omaulus  in  some  Trypargilum:  gaster  elongate, 
clavate,  segment  I  usually  two  or  more  times  as  long  as 
apical  width  and  often  forming  a  petiole  (shorter  in 
m//t/e/J.v  group);  only  tergum  I  with  lateral  carina  which 
is  sometimes  feeble;  sterna  without  graduli,  male  sterna 
sometimes  modified  in  Trypargilum:  female  tergum  VI 
conical,  without  a  pygidial  plate,  midco.\ac  separated  to 
subcontiguous,  hindcoxae  subcontiguous  or  contiguous; 
female  hindcoxae  with  a  small,  ventral  organ  in  the  form 
of  a  perforated  tubercle  (fig.  Ill  D)  or  scmitransparent 
spot  in  most  of  subgenus  Try  poxy  Ion,  3ny\\i  moderate 
to  large,  equal  on  all  legs  in  both  sexes;  forewing  with 
one  submarginal  cell  and  one  recurrent  vein  (fig.  102 
F-J),  marginal  cell  usually  acuminate  apically,  veinlct 
forming  anterior  margin  of  cell  (R| )  ending  at  cell  apex 
{Trypargilum)  {r\g.  102  I-J)  or  extending  beyond  (TYy- 
poxy  Ion  and  superbum  group  of  Trypargilum)  {Ci'g.  102 
F-H);  male  sternum  VIII  with  two  long  apical  process 
in  Try/utrgilum  (fig.  103  E),  variable  in  subgenus  Try- 
poxylon but  if  with  two  apical  processes  they  are  short 
(fig.  lOJ  F);  gonostylc  simple  in  Trypargilum  (fig.  105 
G),  but  often  biramous  in  Trypoxylon  (fig.  105  F); 
volsella  simple. 


Geographic  range:  Cosmopolitan  but  poorly  represen- 
ted in  Australia  and  the  various  Pacific  island  groups. 
359  species  have  been  described,  but  there  are  undoubt- 
edly many  more,  especially  in  South  and  Central  Ameri- 
ca where  the  genus  attains  its  greatest  diversity.  The  sub- 
genus Trypargilum  is  endemic  to  this  area  and  nearly 
one-half  of  the  known  species  of  the  genus  occur  in 
the  Western  Hemisphere.  The  Ethiopian  Region  con- 
tains the  largest  number  of  species  in  the  Old  World, 
with  approximately  75.  The  Palearctic  and  Oriental 
Regions  each  have  about  half  this  number,  and  Australia 
has  only  one  or  two.  A  handful  of  species  are  island  en- 
demics. The  Old  World  is  represented  only  by  the  sub- 
genus Trypoxylon  in  which  we  include  Asaconoton. 
The  figulus  and  scutatum  groups  predominate,  but  three 
smaller  species  groups  are  present  (and  endemic);  the 
hrevipenne,  carpcnteri.  and  mandibulalum  groups. 

Considering  the  number  of  species  of  Trypoxylon 
and  Pison,  their  distribution,  and  similar  biologies  it  can 
be  speculated  that  Trypoxylon  is  a  more  recent  and  suc- 
cessful group  than  Pison.  Perhaps  as  Trypoxylon  invaded 
areas  inhabited  by  Pison.  competition  forced  Piscm  into 
refuges  such  as  Australia.  That  island  continent  is  the 
stronghold  of  Pis<m  and  presumably  its  isolation  has  pre- 
vented Trypoxylon  from  gaining  a  foothold  there.  This 
may  explain  why  there  are  many  nwci  Pison  species  in 
Australia  than  elsewhere  on  the  globe. 

Tliree  Trypoxylon  are  Holarctic  in  their  distribution. 
Trypoxylon  figulum  occurs  across  Europe  and  Asia  and 
apparently  was  introduced  to  the  northeastern  United 
Stales  during  colonial  limes.  Trypoxylon  frigidum  and 
pennsylvanicum  are  two  North  American  species  recent- 


Trypoxylon  californicum 


Trypoxylon  oculare 


FIG.  1 10.  Facial  portraits  in  the  tribe  Trypoxylonini. 
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ipfigd  111  mm  A^iii  tj)  \mm  (Mi}-.  Wlinn 

and  in  which  direction  the  spread  of  these  two  species 

occurred  is  not  known.  At  least  two  other  species  have 
been  successfully  transported  by  commetce  {philippi- 
nente  and  bkohr  to  Ifawaii),  but  in  general,  introduc- 
tion or  Trypoxyhn  to  new  areas  has  not  been  as  great 

as  in  Pis*)n. 

Sysiemaius:  Tiie  single  subniMglnal  cell,  together 
with  the  slender,  clavate  abdomen  distinguish  Trypoxy- 
Ion  from  its  relatives  (fig.  109).  Length  varies  from  4  or 
5  mm  {rufidcm.  davicemm)  to  23  or  24  mm  (politum). 
Species  of  the  subgenus  Trypoxyhn  are  smaller  on  the 
average  than  those  of  Tiypargihim.  Most  Trypoxy  Ion 
are  bKnk  hut  in  Tn'pargilum  many  species  have  exten- 
sively red  or  yellow  gasters.  The  entire  body  of  a  few 
species  in  both  subgenera  is  largely  yellow.  The  degree 
■if  Lihdorninal  pctiolatioii  is  must  vunahlc  in  the  subgenus 
Trypoxyhn  where  it  varies  from  practically  none  in  the 
rufidens  group  where  tfie  gaster  is  best  described  as 

chivatc  ami  sonic  spfcios  nf  the  fiv:ulus  i^rmip.  to  extreme 
petiulation  in  some  species  uf  ihe  J'igiilus  diid  fabricator 
groups.  The  species  of  Trypargilum  are  fairly  uniform 
in  their  ;::enera!  appearance,  but  the  wide  array  of  mor- 
phological types  within  the  subgenus  Trypoxyion  is  im- 
pressive. The  most  striidng  differences  in  the  latter  are 
found  in  the  various  carinae  of  the  frons  (see  fig.  104 
&J).  The  genera]  structure  of  the  head  and  thorax  varies 
considerably  in  this  subgenus  also. 

The  genus  contains  a  number  of  distinct  groups; 
Richards  (1934)  split  Trypoxyion  Into  two  subgenera, 
Trypoxyion  and  Trypargilum.  Also,  he  proposed  a  world 
species  group  classification.  Hichards  used  a  number  of 
features  in  diagnosing  his  subgenera,  all  of  whMi  aie  sub- 
ject to  some  variation,  makint;  it  difficult  to  clearly 
separate  the  two  taxa.  Krumbein  ( 1967a.  b).  on  the 
strengtii  of  biological  differences  and  unspecified  mor- 
ph<4ogical  criteria,  recognized  Trypargilum  and  Try- 
poxyion as  genera.  We  feel  that  this  is  not  sufficiently 
siipp<irted  by  morphology.  Probably  the  best  character 

for  separation  of  Trypargilum  from  Trypoxyion  is  the 
appearance  of  the  part  of  the  propodeum  that  forms  the 
dorsal  nKUi,'in  of  the  petiole  socket.  Unfortimately .  this 
is  a  difHcult  area  to  sec  unless  the  gaster  is  depressed, 
the  legs  are  out  of  the  way.  and  a  good  light  source  is 
available  In  Trypargilum  the  socket  is  bounded  dorsally 
by  a  broad  bandlike  structure,  the  surlace  ol  which  is 
transversely  flat  or  concave  (fig.  108  D)  but  never  convex. 
This  appearance  is  quite  constant  in  Trypargilum  and  is 
easily  recognized  after  some  experience  with  these 
wasps.  On  the  other  hand  in  the  subgenus  Trypoxyion, 
there  is  ^nsiderable  variation  in  the  form  of  the  dorsal 
margin  of  the  socket.  The  essential  difference  from  Tiy- 
pargihim is  that  the  margin  is  c<mvex  rather  than  flat  or 
concave.  Some  Trypoxyhn  have  a  narrow  convex  band, 
whSe  in  others  the  margin  is  simply  a  sharp  edge  that 
may  or  nviy  tiot  hear  a  median  baclcward  projecting 
lamella  (He  lUS  A-C). 

Various  wing  characters  were  used  at  the  subgeneric 
level  by  Richards,  also.  In  TfypargUum  Ri  of  the  fore- 


wing  ^oMta  of  Richards^  doea  not  extend  beyond  the 

apex  of  the  marginal  cell  (fig.  102  U)  except  in  the 

superhiim  group.  In  Trypoxyion  R|  apparently  always 
projects  beyond  the  apex  (fig.  102  F-H).  This  character 
is  awkward  because  the  anterior  margin  of  the  toiewing 
is  uMi.illv  ruirrowly  iiifumate  along  R,  and  beyond  the 
niarj^mai  ceil  apex.  It  is  often  difficult,  therefore,  to  tell 
whether  or  not  R]  exceeds  the  apex.  Another  forowing 
character  is  the  angle  formed  by  the  juncture  of  the 
outer  veiniet  of  the  first  submarginal  cell  (the  radial 
sector)  with  RS  +  M  (fig.  102  J).  According  to  Richards 
this  angle  is  more  obtuse  in  Tiypargilum  (110-135°) 
(fig.  102  l-J)  and  nearly  a  right  angle  in  Trypoxyhn 
(80-100°)  (fig.  102  F-H).  Wo  have  seen  exceptions,  how- 
ever, and  perhaps  this  is  why  Richards  did  not  use  this 
feature  in  his  key  to  subgenera.  A  third  wing  character 
is  the  spacing  between  the  two  groups  of  hindwing 
hamuli.  In  Trypargilum  the  space  is  less  than  or  at  most 
equal  to  the  length  of  the  outer  row  of  hamuli  (fig. 
102  l-J).  In  Tr\'pnxvlon  the  length  of  the  space  is  usually 
much  greater  than  the  length  of  the  outer  tow  (fig.  102 
F,  H),  but  this  is  not  the  case  in  T.  figulus,  the  type 
species  of  Trypoxyion  (fig,  102  C);  and  we  have  noted 
other  exceptions. 

In  Trypargilum .  accoiding  to  Richards,  the  second 
gastral  and  following  gastral  sterna  are  usually  devoid 
of  pubescence  (except  marginally),  whereas  Trypoxyhn 
species  arc  supposed  to  have  broadly  pubescent  sterna. 
We  have  found  exceptions  in  both  subgenera,  and  the 
usefiihiess  of  this  character  is  doubtful  (Richards  also 
noted  exceptions  in  his  subgeneric  key). 

in  his  key  to  subgenera  Kidiaids  stated  tiiat  the  iiiter- 
coxal  carina  (*'metapleural  keel")  is  "usually  straight** 
in  the  subgenus  Tryfyfxylnn.  This  statement  is  subject 
to  interpretation,  because  the  carina  is  often  arcuate  to 
some  degree  in  T^'poxyhn  and  is  rather  strongly  so  in 
the  hrevipenne  and  rufidens  groups.  In  Trypargilum  it 
is  usually  strongly  arcuate  (fig.  1 1 1  B)  except  in  the 
dbitarx  group  (fig.  1 1 1  A,  C). 


FIG.  ill.  Structural  details  of  Trypnxvlnn;  A,  (Trypar- 
gilum) sp.;  B,  tridentatum  male; C. po//7um 
male;  D,  blcolor,  (vo*  ventral  organ,  ice  -  intei^ 
coxal  carina,  ps  ■  propodeai  stemite) 
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lUc  carinae  of  Uic  face  are  quite  variable,  but  never- 
theless there  is  a  fairly  constant  difference  between  the 

two  subcenera.  In  Tnpar^ihitn  there  is  never  a  trans- 
verse interuntennal  carina  ("  transverse  or  limiting  keel" 
of  Richards),  and  tlie  surface  of  (he  frons  between  the 
antennal  suckcis  and  above  theni  is  essentially  on  one 
plane,  except  foi  tlie  frontal  carina  and  the  prominence 
on  whici;  it  i*-  sometimes  situaieil  (tigs.  104  K-I.,  1 10  A). 
Most  Tr}>puxylon  have  a  transverse  Interantennai  carina 
(fig.  104  G,  I),  or  else  the  frons  is  transversely  elevated 
near  the  dorsal  iiiargm  of  the  sockets,  so  that  the  t'rontal 
surface  between  and  above  the  sockets  is  not  on  one  con- 
Unuous  plane  (fig.  104  J).  If  neither  of  these  situations 

are  evident  in  Tn'piixyloii,  then  usually  the  frontal 
caiina  isstiongly  elevated  between  the  .sockets  ( tig.  104 
H).  I  lowever,  we  have  noted  one  exception  to  this  in 
the  fabricator  group,  and  a  thorough  study  of  the  Jiptlm 
group  might  reveal  exceptions  to  all  three  of  these 
possibilities. 

Tlic  presence  of  a  propodeal  sternite  (fig.  ill  D)  in 
many  species  of  the  subgenus  Trypoxyhn  {brevipenne. 

nifidens.  Si  ntaittm.  fahricatnr,  and  I'i.riihix  groups  is  a 
feature  heretofore  unrecorded  in  tiie  genus.  This  sternite 
is  absent  in  the  marginatum  group,  tlie  txukm  group, 
the  New  \V<irld  representatives  of  the  sattatiim  group, 
some  species  of  liie  fahrualor  group,  and  is  weak  or  ab- 
sent in  many  species  of  the  //^i////.T  group.  The  only  other 
sphecids  with  this  sternite  are  the  Sphecinac.  some  Am- 
pulicinae,  and  the  genus  Parapiagetia  (L^rrinae). 

There  appears  to  be  a  subgeneric  difference  between 
Trypargihnn  ;H!ii  Trvpoxytnn  in  the  male  genitalia  and 
sternum  Vlll  as  pointed  out  by  RicharJs,  Thegonostyle 
("stipes"  of  Richards)  is  simple,  and  sternum  Vlll  bears 
two  long  parallel  processes  in  Trypargitum.  In  Trypoxy- 
hn  the  gonostyle  is  usually  divided  apically  into  a  dor- 
s.il  and  ventral  lobe  ("sciuaina" ).  and  sternuni  Vlll  is 
quite  variable  (it  apical  processes  are  present  they  are 
short). 

Ricluiriis"  subgeneric  division  is  undoubtedly  a  basic 
natuial  cleavage,  but  as  can  be  seen  from  the  above  dis- 
cussion the  two  groups  arc  not  easy  to  characien/e  be^ 
cause  of  the  species  group  diversity  within  each  subgenus. 
Some  of  the  species  groups  proposed  by  Richards  might 
be  given  subgeneric  status,  and  doing  so  would  ease  the 
current  difficulty  in  diagnosing  subgenera. 

In  Dypargitum.  for  example,  both  the  albitane  group 
{-polilum  group  of  Sandhouse.  I 'MO)  and  the  superbtUtt 
group  might  be  split  off  from  the  remainmg  species 
groups  as  subgenera.  Trypargilum  would  thus  be  restric- 
ted lo  three  closeK  allied  species  groups:  the  iiitkluin. 
spinostini,  dnd  piiitaulmtini  gioups,  I  hese  three  groups 
arc  distinguished  from  each  other  with  difficulty,  and 
perhaps  they  should  be  united  as  a  single  species  group. 
Color  is  the  main  criterion  for  separation  of  the  punctu- 
lalmn  iini.ip.  The  s/n'iuision  group  is  chiefly  identilied  by 
having  a  broadly  lamellate  mclaplcural  llange  ("carlikc", 
Richards),  but  this  character  is  variable  and  we  have  seen 
many  examples  that  could  be  placed  arbitrarily  in  either 
the^inosum  group  otnitidurn  group  (the  latter  having 


a  narrower  llange).  Other  possible  diagnostic  features 
for  separation  of  these  three  groups  do  not  seem  to  be 

constant;  presence  or  absence  of  omaulus,  form  of  the 
inner  dorsal  '"keel""  of  hindcoxa,  and  the  length  of  pre- 
coxal  carina  ("pleural  suture"). 

Some  of  the  species  groups  in  the  subgenus  Trypoxy- 
Ion  are  likely  candidates  for  subgeneric  status  also:  the 
rufidens  group,  saitatiiin  group,  imrginaium  group,  and 
perhaps  the  brevipenne  group.  On  the  other  hand,  the 
distinctions  between  Xhtfiguhts  vnA  fabricator  groups 
seem  particularly  weak.  We  have  not  seen  exaniples  if 
the  fiebri^  mandibulatum,  or  carpenteri  groups  and 
therefore  cannot  evaluate  them.  A  thorou([ti  world 
study  of  the  subgenus  Trypoxylon  should  be  made  be- 
fore any  groups  are  elevated  to  subgenus,  because  the 
limits  of  some  groups  jie  not  clear.  Furthermore,  we 
have  seen  species  troni  the  Neotropics  (undescribcd ) 
that  would  either  require  new  species  groups  or  the  re- 
definition of  existing  ones.  Menke  (1968a)  described 
one  of  these,  ocular^,  and  suggested  that  it  be  placed  in 
a  separate  group. 

Arnold's  ( l'^5'>)  >ubgeiius  Asat  oiiotoii  was  proposed 
for  a  species  with  a  nasifonn  Irontal  carina.  Although  we 
have  not  seen  egreghtm.  the  type  species,  it  seems  to  us 
that  this  subgenus  is  no  more  distinct  than  some  of  the 
species  groups  of  the  subgenus  Trypoxvion,  and  we  have 
synoiiN  mi/c.i  Asaconoton.  There  are  a  number  of  Orien- 
tal Trypoxylon  with  frontal  caruue  simiUr  to  egr^um, 
such  as  T.  pacifiaim. 

A  number  of  keys  loi  Trypoxyhn  have  been  publish* 
ed.  Richards  (1934)  is  the  basic  work  for  the  New 
Worid,  especially  the  Neotropics;  and  of  course,  his  spe- 
cies group  classincatiiiii  applies  lo  the  woiM  l.uina.  His 
treatment  of  the  North  American  species  was  incomplete, 
but  Sandhouse  (1940)  gave  a  good  account  of  our  spe- 
cies, Krombein  ( 1*'()2)  nodifie;!  Sandhouse's  kev  to  in- 
clude ilic  new  species,  tIaiKci  Kromhem.  Oilier  uselul 
papers  on  the  Neotropical  species  aie  those  of  Richards 
(1936, 1969)  and  Gemignani  (1933, 1940. 1941).  Rich- 
ards' statement  that  many  more  Neotropical  species 
await  discovery  is  doubtless  correct  as  evidenced  b\  the 
many  unnanieable  species  in  the  collection  of  the  Uni- 
versity of  California.  Davis.  The  Ethiopian  species  have 
recently  been  treated  by  I.eclercq  ( 1^6'^).  Giissakovskij 
(|y.''6)  provided  a  key  to  tlie  Palearciic  loims,  and 
Tsuneki  ( |y56c)  gave  an  updated  treatment  of  the  east- 
ern Palearctic  fauna.  Tsuneki  (1966a,  1967c.  l<;'71t')  re- 
vised the  species  of  Taiwan  and  surrounding  islands.  The 
Indouusiralian  area  has  not  received  a  modern  revision, 
but  Bingham  (1897)  provided  a  key  to  the  species  of 
India. 

Richards  ( 1^34)  gave  an  excellent  basic  account  of 
the  morphology  of  Trypoxylon,  and  the  leader  is  leierred 
to  his  paper  for  specific  details.  Some  of  his  terms  are 
not  in  current  vogue,  however,  and  for  clarity  we  have 
relabelled  the  thorax  (fig.  1 1 2).  The  list  below  compares 
Richards'  terminology  with  the  structural  names  used 
l^us. 
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TABLE  14. 

Comparative  Terminology  in  Trypoxylon 


Terminology  of 
Rtdurds,  1934 

1.  vertex 

2.  dorsal  patt  of  occiput 

3.  limiting  keelc  of 

antennal  scrobes 

4.  supraantcnnal  keel 

5.  transverse  or  limiting 

keel 

6.  occipital  keel 

7.  keel  surrounding  buccal 

cavity 

8.  tempora 

9-    pronotal  tubercle  or 
posterior  lobe  of 
pronotum 

10.  proepisternal  keel 

11.  "roumlcil  luhercle" 

of  propleuron 

1 2.  pleural  suture 

13.  "strong  furrow"  de* 

limiting  "prepectus," 
or  pri'pfclal  suture 

14.  dorsal  lieel  of  prepectus 

1 5.  ventnl  ked  of  pre- 

pectus 

16.  lateral  lobe  of  the  meta- 

noium  ormetapost- 
notum 

17.  metapleural  keel 

1 8.  mesopleural-metapleural 

suture 

19.  metapleural-propodeal 

suture 

20.  "keel  defining  sides  of 

propodeum  above" 

2 1 .  stipes  (of  genitalia) 

22.  squama  (of  genitalia) 

23.  !>agilla 


Tennt  u$ed  Aere  md/or 
siiggetltd  ehuHgts 

frons 
vertex 

supraantennal  carina 

(fig.  104  K) 
frontal  carina  or  line 

(fiK.  104  (;-M> 
transverse  interantennal 

carina  (flg.  104  G) 
occipital  carina 
hypostomal  carina 

gena 

pronotal  lobe 


transverse  carina  of 

propleuron 
posterolateral  declivity 

of  propleuron  (fig. 

112) 

piecoxal  carina  (fig. 
112) 

epistemal  sulcus  (fig. 
112) 

omaulus  (fig.  1 1 2) 
subomaulus  (fig.  1 1 2) 

metapleural  flange 


intercoxal  carina 
(fig.  112) 
mesopleufal  suture 

(fig.  112) 
metapleural  sulcus  or 

line         1  I  :i 
lateral  prupodcal  carina 

(fig.  112) 
gonostyle 

gonostyle  (ventral  lobe 

ofl 

aedeugus  ui  penis  valves 


\     -r  Til. 


FIG.  112.  Hypothetical  Trypoxylon  thorax. 

The  following  provisional  keys  to  the  New  World  sub- 
genera and  species  groups  are  offered  as  a  supplement 
to  Richards'  key  of  1934. 

Provisional  key  to  New  World  subgenera 

of  Tnpoxylon^^ 
IraiiNverse  intt-iantentnil  uiina  absent,  fron- 
tal surface  between  and  above  sockets  con- 
tinuously flat  (except  for  frontal  carina 
and  prominence  on  which  it  is  sometimes 
borne),  not  interrupted  by  transverse  sculp- 
ture (fig.  104  K-L,  1 10  A);  tront.il  cjnnu 
weak  it  extending  between  sockets  but  of- 
ten strong  near  middle  of  Irons,  it  bifur- 
cating above,  arms  short  and  parallel  form- 
ing a  small  U  (fig.  1 04  K);  dorsal  margin 
of  petiole  socket  a  broad,  flat  or  concave 
band  (fig.  108  D);omaulus  sometimes 
present  (Tig.  112);  propodeal  side  not  limi- 
ted dorsally  by  a  carina  (fig.  Ill)  (in  al- 
bitanc  group  a  carina  originates  at  peiuile 
socket  and  disappears  before  reaching  half- 
way to  spiracle,  fig.  1 1 1  A-C);  propodeal 
stemite  absent'** ;  two  groups  of  hindwing 
hamuli  usually  separated  by  less  than 
length  Of  apical  (outer)  row  (fi){.  102 

l-J)  subgenus  Irypargilum  Richards,  p.  348 

Transverse  (may  ho  jiiguluic)  interantennal 

cerina  present  (fig.  104  C-l).  or  if  not, 
then  frons  just  above  or  between  sockets 

"certain  facial  carlnac  and  propodeal  iiocket  details  arc  dif- 
(iCttlt  U)  sec  witliDut  i;(uid  liglil  jnd  lii^'li  inagnificatiun.  It  is 
essential  tlmt  all  characters  in  eaci)  couplet  be  used  to  assure 
correct  suhgcncric  placement. 


20 


Hindcoxae  must  be  spmui  apart  to  see  this  stnictute. 
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stroiiiily  or  jbrupily  elevated  (fig.  104  H, 
J  I  (rare  exeepiuins  noted  in  fabricator 
group);  frontal  carina  weak  or  strong,  of- 
ten bifurcating  above,  the  arms  sometimes 
rejoining  to  enclose  a  shield-shaped  area  on 
frons  (fig.  104  ll-l);  dorsal  margin  of  peti- 
iile  socket  convex,  narrowly  bandlikc  or 
merely  sharp  edged,  often  with  a  backward 
projecting  lamella  (fig.  108  A-C);  omaulus 
absent:  propodeal  side  often  limited  dor- 
sally  by  a  carina  or  foveate  sulcus  between 
spirafle  and  petidle  socki-t  (fig  112);  pro- 
podeal sternite  oflcii  pri-sont  i  liu;  1  1  1  Dl; 
Ivvo  L'rniips  ot  liiniiwin^;  h.iniuli  usually 
separated  by  more  than  length  of  apical 

row  (fig.  102  F-H)   

 subgenus  Dypoxylon  Latreille,  p.  345 

Provisional  key  to  species  groups  of  subgenus 
Trypar^um 

1.  Frons  witli  ;i  short,  strongly  elevated,  trans- 

verse carina  just  beneath  median  ocellus 
(fig.  104  L):  Ri  usually  extending  beyond 

apex  of  marginal  cell  superbum  group 

Frons  just  beneath  median  ocellus  without 
a  short  transverse  carina;  Ri  not  extending 
beyond  apex  of  marginal  cell    2 

2.  Propodeuni  w  ith  a  strong  carina  at  latero- 

dorsal  margin  of  petiole  socket,  carina 
directed  towards  spiracle  but  extending 
only  one-fifth  to  half  the  distance*'  (fig. 
Ill  \.  C).  omaulus  absent  (or  at  most 
barfly  distt-rniblf  lu>t)fatll  proriolal  lobe); 
inlercoxal  carina  weakly  arcuate  or  nearly 
Straight  (fig.  1 1 1  A.  C);  male  sternum  I  of- 
ten with  a  large  spinelike  process  (fig.  1 1 1 
C);  large  black  wasps  with  white  hindtarsi; 
wings  usually  inflimate ........  tlbitaae  group 

Propodeum  usually  without  a  posterolateral 
carina  but  it  present  ilicn  very  short  and 
omaulus  well  develi>ped.  intercoxal  carina 
strongly  arcuate  (fit;  111  D);  male  sternum 
I  without  a  process;  color  variable 
nitidum,  spinosum,  and  pmetulahim  groups 

Provisional  key  to  New  World  tptdM  groups  of  subgenus 

Tiypoxylon 

1.  Metapleural  rlange  broadly  lamellate,  the 

lamella  clear  or  pale   2 

Metapleural  flange  narrowly  or  not  lamellate, 
lamella  black  or  nearly  so   3 

2.  Frontal  carina  simple,  not  liifure;iting  above 

(faintly  bitureate  above  m  .i  tew  species)  

(■;;.')frcafor  group 
Frontal  carina  bifurcating  above,  the  arms 
long  and  divergent  (one  species  from  south- 
ern S.  America)    fiebrigi  group 


*'la  T.  Iwve  the  carina  is  very  short  and  feeble,  but  the  inter' 
coxal  carina  is  weakly  ardied. 


3.  I'rot'.i.il  .arin.j  hit aiinlinii  .itiove,  the  arms 
divcrniuj;.  ulteii  rejoiniiig  to  lurni  a  shield* 


shaped  frontal  area  (fig.  IU4  H.  I)   4 

Frontal  carina  absent  or  simple,  or  if  bifur- 
cate then  arms  are  short  and  parallel  or 
subparallel  (fig.  104  G,  J)    5 

4.  Frontal  carina  belov,  bilurcation  simple 
between  sockets  (may  bifurcate  below 


sockets) (fig.  104  llj  precoxal  carina  I  r.^.'. 
extending  dorsad  parallel  to  mesopleural 
suture  (fig.  112);  arms  of  frontal  carina 

not  enclosing  median  ocellus  if  they 

rejoin   ..  marginatum  group 

Frontal  kdr:na  between  sockets  split  Kingi- 
tudinally  by  n  slitlike  depression  from 
which  project  several  long  pale  bristles 
(carina  not  bifurcating  below  sockets) 
(fig.  104  0;  precoxal  carina  short,  not 
extending  dorsally  parallel  to  mesnpleural 
suture:  arms  of  fyimlal  l  arina  eosiosing 
median  oeellus  ;f  ;liey  reio;n-- :  orie 
Mexican  and  one  North  American 
species   tctiwram  group 

5.  Frons  above  antennal  sockets  with  a  broad 

flat,  raised  horseshoe  or  U-shaped  area 
(fig.  104  .1  i:  iroiual  carina  faint  Or  repre- 
sented by  in  unpresseU  line   6 

Frons  .ilur.e  anieiin.il  sockets  without  a  flat 
U-shaped  elevation  but  often  prominent 
just  above  or  between  sockets  (fig.  1 04  G): 
frontal  carina  and  intcrantennal  carina 
weak  or  strong    Isgulus  group 

6.  Propodeal  sternite  present :  R I  ot  forewing 

only  slightly  exiendmg  beyond  apex  of 
marginal  cell;  terga  Mil  strongly  convex 

in  lateral  profile   rujidera  group 

Propodeal stemite  absent;  R|  of  forewing 

extending  well  beyond  a[>e\  of  niartinial 
cell  (fig.  102  F);  terga  essentially  flat  m 
profile  oeulare  group 

Bii'lf>(;y:  Richards  ( 1<)34)  summarized  most  of  the 
observations  published  up  to  that  time.  Since  then  a  num- 
ber of  other  miportant  papers  have  appeared:  Yoshimoto 
(1964),  Krombein  (1954a.  |9.S(>b.  1959c.  1967b,  1970), 
Fatlig  (1936),  Vescy-Fitzgerald  (1936.  1950).  Marechal 
( Muma  and  Jeffers  ( 1945).  C  Lin  (1969).  Free- 
man (1938).  Kurczewski  (1963),  MeUler  (1967).  Rau 
(1943, 1944a).  H.  Wagner  (1955).  Nambu  (1966-1967, 
1971a,  b).  Tsuneki  (1970b),  M.itthews  and  Matthews 
(1968),  and  Paelzel  (1973).  Rau  (1935a)  corrected  the 
names  of  the  species  on  which  he  had  published  earlier 
(Rau,  1933).  Kii>inbein"s  f  1967b)  recent  book  includes 
some  of  the  most  detailed  nesting  studies  to  date. 

Most  Trypoxylon  nest  in  preexisting  cavities,  such  as 
in  the  ends  of  plant  stems  and  in  beetle  or  bee  burrows 
in  wood  or  in  the  ground.  Mud  nests  of  other  wasps  are 
frequently  used  also.  Around  dwellincis  they  may  nest  in 
nail  holes,  keyholes,  folded  newspapers,  pipestems,  and 
so  on.  Dypoxyhn  are  often  called  "keyhole"  wasps. 

''Common  in  Old  Woild  speciei  of  seutefum  group,  but  not 
known  in  any  New  World  species. 
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The  cavity  used  for  the  nest  is  divided  into  cells  with 

mud. 

All  w^m  111  ilic  Mm  c^niip  l/rr/iurrfffffn)  iiiid 

most  ol  tliose  II)  llic  jdi'iti  a!:/!  ^unip  (  Tnpitxylon) 

make  fiee  mud  nests  n.  siiclteicd  phues.  These  mud  cell 
builders  are  commonly  called  "mud  daubing  wasps." 
The  large  nests  of  the  alhitarse  group  are  long  and  tubu- 
lar, some  up  to  63  cm  in  length.  The  w«^)  biologist, 
Phil  Rau.  coined  the  name  "pipe-organ  wasps"  for  these 
species.  An  especially  interesting  behavior  in  the  sub- 
genus rrypargilurn  is  llic  jiuarding  of  ihf  nest  by  the 
male.  During  the  female's  absence  the  male  often  sits 
inside  the  nest  with  his  head  in  the  entrance,  Rau  caUed 
such  species  "Patriarchate  wasps".  In  the  interesting 
account  by  Paetzel  (1973)  on  a  species  probably  mis' 
identified  as  *'rubrocmctwn"  the  male  assisted  the  fe* 
male  in  nest  preparation  mid  cell  closuie  Often  the  male 
took  prey  brouglit  to  the  nest  by  the  female  and  placed 
It  in  the  cell  so  that  she  was  free  to  continue  the  hunt 
(see  also  Rau.  on  T  chvunifnl-  Acconiing  Ut 

Fattig  ( 1*^36),  the  male  o\  poliiu/n  {  d\ poliii/amu') 
helped  in  nest  construction  by  bringing  in  nuid.  Rau 
(1933)  stated  'hat  at  one  nest  of  T.  (T^ypoxylon)  fab- 
ricator (us  ntgifrons)  "the  male  was  almost  always 
present",  but  the  presence  of  a  male  during  nest  build- 
ing needs  to  he  connrmed  in  the  subgenus  Trypoxyloru 

Although  most  reports  indicate  that  species  of  the 
fahrkattir  Limiip  (sulii;enus  Trypoxyloii)  make  mud 
nests,  at  least  two  species,  T.  johnsoni  and  ctarkei,  nest 
in  preexisting  cavities  (Richards,  1934;  Krombein,  1962, 
1967b).  According  to  Richards  there  is  one  dubious 
report  that  T.  rejector,  a  member  ol  the  Jigulus  group, 
makes  free  mud  nests. 

Richards  (1934)  and  Vesey-Fit/iierald  (I'»36)  report- 
ed that  females    fabricator,  maidli,  and  inaimi  (allyflii- 
iftvfor  group)  were  gregarious,  building  contiguous 
nests  or  at  least  in  close  proximity  to  one  another. 

There  appears  to  be  no  prey  specificity  in  Trypoxy^ 
Ion.  but  Krombein  ( 1 967b)  found  that  in  the  subgenus 
Trypargilum  each  species  collected  certain  types  of 
spiders,  e.g..  wandering  spiders  or  snare  builden,  sug- 
gestiiig  that  eacfi  species  hunts  in  a  different  manner. 
Matthews  and  Matthews  (1968)  liave  enlarged  on  this 
aspect  of  TYypargihan  biology. 

The  cocoons  of  Trypar^Uwn  species  arc  usually  dark 
brown  and  have  a  varnished  appearance  because  of  the 
incorporation  of  larval  salivary  SMretions  Those  of  the 
subgenus  Trypoxylon  are  often  more  delicate,  being 
spun  of  while  subopaque  silk.  Krombein  (1967b)  and 
Matthews  and  Matthews  ( 1968)  found  that  thecocoons 
of  Trypargilum  were  specifically  different. 

Checklist  of  Trypoxylon 
Subgenus  Trypoxylon 

abditum  Arnold,  1924;  centr.  and  s.  Africa 

accumulator  F.  Smith.  1875:  India 
acutangulum  Arnold,  195 1;  Niger 
aegyptUm  Kohl.  1906:  Egypt 

aegyptittaan  "Kohl"  of  Gussakovskij,  1936 


aawipenne  Arnold,  1943;  centr.  Africa 

alhipes  F.  Smith,  1856:  Albania 

ii(Mi  .^3!itl!i!iiiv:,  I'^iUy 

algoensc  Arnold,  19J4;  S.  .Aliica 
Offtfr^um  Tsuneki,  1956:  Japan 
ammophiloides  A,  Costa.  1871;  Sardinia 
arabicum  Gussakovskij.  1936:  Arabian  penin. 
amoldi  Menke,  new  name;  centr.  and  e,  Africa 

cognMum  Arnold,  1924.  nec  Cameron.  1897 
amyense  Richards,  1934;  Mexico  to  Panama 
aruJinn  I.eclerci|.  1965;  centr.  Africa 
ashrtieadi  Ballazar,  1966;  Philippine  Is.  (?  ~  obsomtor) 

ekmgatum  Ashmead,  1905,  nec  P.  Smith,  1856 
asiinim  Leclercq,  1965;  centr.  Africa 
asuncicola  Strand,  1910;  Brazil,  Paraguay,  Argentina 

ssp.leyba  Richards,  1934:  Brazil 
altemiatum  I".  Smith.  1S5I;  Furope,  Asia 

ssp.  hannibalis  Gribodo,  1896;  Algeria 
badd  Sandhouse,  1940;  e.  U.S. 

bi^teatum  Camernn.  I  889;  Mexico 

barberi  Richards,  1934;  Guatemala,  Panama 

hcKanIi  Richards,  1934;  Venezuela 

hiarti  Riciuirds,  1934;  Mexico 

bicolor  F.  Smith.  1856;  Malaysia,  Java,  Hawaii 

bUlenttttum  W.  Fox,  189  j ;  w.  U.S. 

morrison/ Richards,  1934 
bihbatum  Tsuneki ,  1 96 1 :  Thailand 
ht/unx!)isi  Strand.  1'>11 ;  Lcuador 
brasilianum  Saus&ure,  1867;  Brazil 
bnunsi  Arnold,  1924;  S.  Africa 
brevipcime  Sausstiie.  1867;  Guinea  to  Rhodesia 
brevivenlre  Arnold,  1959,  e.  Africa 
bridwelli  Sandhouse,  1940;  U.S.:  Texas 
hiiMha  Cimcuu).  1889;  India 
caldesiaiuini  Richards,  1934:  Costa  Rica.  Colombia 
cameranii  Dalla  Torre,  1897;  .Mexico 

palUdHane  Cameron,  1889,  nec  Saussure,  1867 

tabascense  SXnnA,  1910 
canaliculatuin  Cameron.  ISS');  India 
capeiise  Cameron,  1905;  S.  Africa 
caplttrie  Richards,  1934;  Trinidad 
carcinum  l.cclercq,  1965;  centr.  Africa 
carinalum  Say,  1837:  c.  N.  America 
canosum  Arnold,  1959:  Rhodesia 
carpenteri  Richards,  19.^3;  Uganda 
casturis  Leclercq,  1965:  centr.  Africa 
caWacroe  Arnold,  ;''24:  centr  and  s.  Africa 
ssp-nudecassum  Arnold,  1945;Madi^gascar 
aaham  Leclercq,  1965;  centr.  Africa 
cavallum  Leclercq,  1 965;  centr.  Africa 
centraie  W.  Fox.  1895;  Biua  California 
chkhktzimaense  Tsuneki,  1973;  Bonin  Is. 
chichimecum  Saussure,  1867;  Mexico 
c/iilipense  Tsuneki,  1971;  Taiwan 
chinense  Gussakovskij,  1936:  China 
chingi  Tsuneki,  197 1 ;  Taiwan 
chirindense  Arnold.  1936;  Zaire,  Uganda,  Riiodesia 
cfiosenense  Tsuneki,  1'I56:  Korea 
cincteUum  Richards,  1934;  Panama 
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t7flr*f/ Krombcin,  1962;  e.  U.S. 
cUmcemm  Lepeletier  and  Serville,  1828;  Paleaictic 
Resiion 

//Z^w/cZcUerstedt,  1840 
ssp.  gussakovskffi  Tnineki,  1974;  se.  USSR:  Maritime 
Prov. 

pygnuH  uin  (iussakovskij.  I')33.  nee  Cameron,  1900 
ssp.exi^ituni  I  suncki,  1^56;  Japan 
ciHoriie  Richards,  1934;  Trinidad 
vogiiaiiim  Cameron,  1897;  Himalaya  Mts. 
I  ■i<<niHim  r  Smiili,  IS57;  Borneo 
conjraler  Kohl,  1894;  Liberia,  Zaire 
cotmexum  Turner,  1908:  Australia 
COrmgerinu  Ciinioiiin.  IHS<>.  Mexico  lo  Arg^tiiU 
cnissCfrum  Isuneki,  1903;  Thailand 
cntssipunctatum  Amolii,  1946;  Malawi 

cricdttni  I  eclercq,  |965;Z:iire 
cm/f/f  Richards,  l'>34;  Paiuiiiia 
darium  Leclercq,  l''<)5;7aire 
deiuirnphilum  AmolU,  1959;  Zaire;  Tanzania:  Tan- 
ganyika 

deuterium  Leclercq,  1965;  Zaire 
cftifrjoiuoi  Tsuneki,  1964;Ryukyus 
ducfte/ Richards,  1934;  Brazil 
dyvri  Kicluiids,  1934;  Honduras 
ebneri  MaidI,  1924;  Sudan 
ecuadorium  Richards,  1934;  Colombia,  Ecuador  (?  » 
bourgeoisi) 

ssp.  meridionak  Richards.  1^*34;  Colombia 
egftgiuni  Arnold,  195'':  Zaire;  Tanzania:  Tanganyika 
eleganndtini  F.  Smith.  \HbO:  Cc\cbes  {1  "gmcUescens) 
elgonemi'  Arnold.  1956;  Kenya 
ehngattim  F.  Smilh,  IH56:  Sierra  Leone 
emeritum  Lxclercq,  1965;  Burundi 
emms  Sausnire,  1 867;  Reunion.  Mauritius,  Seychelles 

u-iirJih  i-i  ("liiiioroii.  !')07 
erythrozonatwn  Cameron,  19U2;  Maldives 
a«mke  Guasakovskij,  1936;  sw.  USSR:  TadzhHc  S,S.R. 

extcllcns  Sirantl.  I'MO:  Parasiiiay 

exiniiiini  \- .  Snnlh,  IH3M;  Indonesia:  Fwah,  Aru 

tyeni  Leclercq,  1965;  Zaire 

fabricator  F.  Smith,  1873;  Panama  to  Brazil 

jfwrf/tf  Taschenberg,  1875 

'vcvu  iiriiialiim  Cameron,  1912 
Jaiiigium  W.  Fox,  1893;  N.  America 

carinifiansy/.  Fox,  1891,  ncc  Cameron,  1889 

siihfrk'iihim  Rolnver.  1909 
nigri'lliini  Ruhwor.  I9()9 
fcin  hihtiensc  Tsuneki.  1967;  Taiwan 
fenyx  F.  Smith,  I860;  Celebes  (?  =  pucikscens) 
ficbrigi  Richards.  1934;  Paraguay 
/iijM/iM  (Linnaeus),  1 758  {Sphcx),  iiolarctic  Region 
fuliffnosum  Scupoli,  1763  {Sphex) 
flpiwfe  W.  Fox,  1891 
ssp.  ifiii/i>r  Kolil.  IS8  ^  turope 
ssp,  meditun  Bcaumonl,  1945;i:uropc 

nrWWolf,  1959 
ssp.  minor  Beaumont.  1945;  Lurope 
ssp.  koma  Tsuneki,  1956;  Korea 


tsp.yezo  Tsuneki,  1956;  Japan 

ssp.  bariforum  Beaumont.  1957;  Morocco 

Ju'uzai  Gincr  Man'.  1959 
filzgcraUi  Richards,  1934;  Trinidad 
flavimanum  Arnold,  1946;  Malawi 
Jleidwri  Turner.  1918;  India 
Jlorak  Richaids.  1934;  Brazil 
jfoiwos/tw/a  Strand.  1922;  Taiwan,  Ryukyut 
ssp.  kankaucmc  Strand,  1922,  Taiwan 
ssp.  calcarale  Strand.  1922;  Taiwan 
ssp.  iiiiinitHiim  Matsunnira.  1926;Ryukyus 
aimmiense  Tsuneki,  1964 
foveatum  Cameron,  1904;  S.  Africa 
frigiduin  F.  Smith.  1 856;  N.  America 
plesium  Rohwer.  1920 

ssp.  comutum  Gussakovskij.  1933;  se.  USSR:  Mari- 

limc  Prov.:  .F;i;\ni 

ssp.  chongar  Tsuneki,  U>56;  Korea 
frioense  Rkhardi,  1934;  Colombia 
froittaU'  F.  Sinidi.  !  856.  "Africa" 
Jroiuiconu'  Gussakovskij.  I*'36;  Paiearctic  Region 
fidvoa'llare  Cameron,  1904;  India 
/u/iam<  Tsuneki,  l963;Ttulland 
geniculatum  Cameron.  1902;  India 
gotmcUci  KiLliatils.  Bia/il 
gracdescens  F.  Smith,  1860;  Taiwan.  Celebes,  India 

(^subsp.  ofexlntium) 
peiioloiJcs  Strand.  1922 
gnciiuonn'  Arnold.  1946:  Malawi 
gncdiinwm  I-.  Snnlh.  1S(^3:  Indonesia:  Misool 
grenaJcnsc  Riciiards.  19.M;W.  Indies 
gusmichaus  Menke.  new  name;  sw.  USSR:  Kazakh 

S.S.R. 

£»nn(/ro/u  Gussakovskij,  1936,  nec  Cameron,  1889 
gfistatum  Leclercq.  1965;  Zaire 
AoiuSaussiitc.  IX<)2:  Madaeascai 
An^rtii  Yasumatsu,  1938;  Japan 
mconstms  Arnold,  1946;  Rhodesia 

iihlinnn  Mciiko.  ru-.v  name;  n.  India 

('/v/tf/f/'t  V  (  aiiKToii.  1913.  nec  \V.  Fox.  IS'M 
in/imiim  AriMkJ.  I'MO;  Rhodesia 
imolitum  W.  Fox,  1897;  Brazil;  lectotype  9,  Sanlar^ro, 
Brazil:  Carnegie  Mus..  present  designation  by  Menke 

iiilnuhns  f.  Sinifii.  1870;  !;ulij 
isigakieiise  T&uneki,  1973;  Ryukyus 
iavanum  Taschenberg.  1 875;  lava 
iohmoni  W .  I dx.  I  s<) i  ;  e.  U.S. 

omatipes  W.  Fo.\,  iS9i 

adelphiae  Sandhouse,  1940 
fiidiaim  l  eclercq,  1965;  Zaire 
kabeyae  Ivecleici),  1965;  Zaire 
kalinwntan  Menke.  new  name.  Borneo 

owtuAllpes  Cameron,  1903;  nec  Taschenberg,  1875 
kansitttkum  Tsuneki,  1971;  Taiwan 
kapirk  iim  Leclercq,  1965;  Zaire 
kaszabi  Tsuneki,  1971;  Mongolia 
katmgae  Leclercq,  1965;  Zam 
khasiae  Cameron,  1904;  India 
kk^>perichi  Balthasar,  1957;  Aighanistan 


Copy  I  lyi  iL'-a  i  i  i  aiui  lal 


SUBFAMILY  LARRINAE  347 


iaAwnfliM/m  TsuneLi.  i 9/].  Japan 
/toMf  Amold.  1Q24.  Zaire.  Rhodesia^ S.  Africa 
koikeme  Tsuneki,  1956;  Japan 
toAzz^/ Kohl,  l89J:l£urupe 
ifco/fAojS^Gussakovskij.  1938;  China 
konosuense  Tsuneki,  1968;  Japan 
koreanum  Tsuneki,  1956:  Korea 
AosAunicOR  Strand,  1922;  Taiwan 
kunuso  Tsuneici,  1966;  Ryukyus 
kyotoenseTsamku  1966;  Japan 
lacusire  Arnold,  1956;  Zaire 

'?  tnsulum  Arnold,  1959 
ktbcutatum  Arnold,  1 946-,  Zaire,  Malawi 

ssp. rectirugi^siini  Arnold.  1959;  Tanzania:  Tanganyika 
layouamm  Evans,  1972;  Dominica 
leptogasterKdhX,  I894;centr.  Africa 

letifcniD!  Aim.!,!,  I<">46;  Rtuidosia 
ieucvllinim  iiidiards,  1934;  Trinidad 
Ussonottm  Cameron,  1910;  S.  Africa 
tueUum  Arnold,  1959;  Zaire,  Rhodesia 
btslngum  I^clercq,  1965;  Zaire 
btteosignaium  Arnold,  I'M 5;  Madagascar 
mabwensc  Lecleicq.  1965;  Zaire 
ffU^gremV  Gribudo.  18S4;  liihiopia 
nuMli  Richards.  1''      Ura/il  (  '  =  panum) 

ssp.  hodkini  Richards,  1934;  Trinidad,  Guyana 
ma/a/sc;  Gussakovskij,  1933;  se.  USSR:  Maritime  Prov.; 

Korea,  Japan 
mandibulatum  Richards,  1933;  Sri  L.anka,  India 
fnonm  Richards,  1934;  Trinidad.  Brazil 
tnarginjniin  Cameron,      2;  Panama,  Guyana 
marginijrons  Cameron,  19 12;  Zaire 
motsafcum  Cameron,  1910;  Tanzania:  Tanganyika 
mazanmi  Richards.  1934;Gi^ana 
mediator  Nurse,  1903;  India 
mefanocome  Stnmd.  1922;  Taiwan 
meknunm  Cameron.  1902;  Maldives,  Laccadives 
montmum  Schuiz,  1906:  India 

placidum  Canieion.  1904.  iiec  F.  Smith,  1863 
monticola  Tsuneki,  1956;  Japan 
monrtvagum  Arnold,  1940:  Zaire,  Rhodesia 
ni'irahalli  Richiuds,  19.^4;  r,uyan;i,  Brazil 

ssp.  bolivieme  Richards,  1934;  Bohvia 
ffltavUff/ Tsuneki,  1973;  Taiwan 
miitilatum  Richards.  1934:  Bolivia 
naganmae  Tsuneki.  1963;  Thailand 
WBOTftw/ Tsuneki,  1966;  Japan 

kinkadzanense  Tmneki,  1971 
nigrispine  Cameron,  1905;  Mexico 
mpponicum  Tsuneki.  1956;  Japan 
idtidiuimwn  Richaida,  1934;  Brazil,  Bolivia 
nodosiconK  Turner,  1917;  India 
mxlomm  Arnold.  1944;  Rhi>desia 
obsomtor  F.  Smith.  1873;  India,  I  aiwan,  Japan 
hyperorienlale  Si  rand .  1  2  2 

ssp.  tropkale  Tsuneki,  1 96 1 ;  Thailand,  S.  Taiwan 
oculare  Menke,  1968;  Brazil,  Peru 
okinawanum  Tsuneki,  1966;  Ryukyus:  Okinawa 
ordinarium  Richards,  1934;  Brazil 


unentalc  laiiicruii, 

orienHmm  Richards,  1969;  Cuba 

p(K*;^ffj/er  Richards,  1934;  Trinidad 

ptKiflcunt  Cussakovskij.  1933;  se.  USSR:  Maritime 

Prov.;  Korea,  Japan 
pan  ,\rnold,  1956:  Rliudcsia 
pan'um  Schrottky,  19{J2;  Argenlnia 
patniele  Arnold.  1924;  S.  Africa 
paulisum  Lecicrcq,  1965;  Zaire 
pellopse  Kohl,  1906;  Brazil 
pennsylvanicum  Saussure,  1867;  e.  N.  America 

ssp. /4p«7/>0nse  Tsuneki,  19S6;  Japan 
pentheri  Richards,  1934;  Brazil 

peH  'hilii'it  P.Smith,  1S57;  Borneo 
phUippinerise  AAtaead,  1904;  Philippines,  Hawaii 
pOeatum  P.  Smith,  18S6;  India 

nigricans  Cameron,  1889,  ndnieii  nudimi 
placidum  F.  Smith,  1863;  Indonesia;  Misool,  Australia 
posterorubrum  Ridiards,  1934;  Mexico 
proviJtim  P.  Smith.  1860;  Indonesia:  Balkan; Solomons 
pulawskii  Isuiicki.  1956;  Japan 
pu&nae  Tsuneki,  1967;  Taiwan 
pumilio  Arnold.  l'>5'';  Ixsotho 
punctatissiinuin  Arnold,  1924;  centr.  and  s.  Alrica, 

Madagascar 
punctivertex  Richards,  1934;  Texas  to  Brazil 
putttthmum  Strand,  1922;  Sri  Lanka 
pygrmeum  C;niieron.  1900;  India 
quadriceps  Tsuneki,  1971 ;  Taiwan 
r^eetor  F.  Smith,  1870;  India 

rceuhirc  V'tereck,  1906;  (.enlr.  U.S. 
responsum  Nurse,  19U3;  India 
asp.n^m  Gussakovskij,  1933;  se.  USSR:  Maritime 
Piov. 

ssp.  htttogayuum  Tsuneki.  1 956;  Japan 

ssp.  ryukyueme  Tsuneki,  1 966;  Ryukyus 

sq).  tatwemim  Tsuneki,  1967;  Taiwan 
ricftarrfs/ Sandhouse.  1940:c.  U.S. 
nibiginostim  Gussakovskij.  1936;  sw.  USSR:  "Caucaso" 
mbrifemoratuni  Richards,  1934;  Panama,  Trinidad 

ssp.  mbelbm  Richards,  1934;  Argentina 
mfidens  Cameron.  1905:  Mexico  to  Panama 

s&p.  triiiidadianum  Richards,  1934;  Trinidad 
ntfimamim  Spinda,  18S1 ;  BnudI 
rugiceps  Dalla  Torre,  1897;  Mexico 

rugifrons  Cameron,  1889,  nec  F.  Smith,  1873 
ruglfions  F.  Smith,  1873;  Brazil 
Saitamaenae  Tsuneki,  1973;  Japan 
sanctum  Richards,  1934;  Brazil 
sapporoeme  JsmKki.  1 960;  Japan 
schmidti  Richards.  1936:  Costa  Rica 
aehmledekHeditii  KcM,  1906;  Java 
«i///cvr/ Sandhouse,  1940;  w.  U.S. 
sculalum  Chevrier,  1867;  s.  Europe 
SCM/^cri<m  Taschcnberg,  1881 
quartinac  Gribodo.  1 884 
SCUtiferum  Taschenbcti;.  1875,  Brazil 
tcutifnms  Saussure.  1892;  Madagascar 
s^regatum  Richards,  1934;  Paraguay,  Argentii» 
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senegambkum  Kulil,  1906;  Senegal 
pakieotmpiam  Schulz,  1906 

Seyrk'i  Arnold.  1945:  Madagascar 
shaiiiioni  Ricluirds,  l')34;  Peru 
ihimoyamai  Tsuneki,  1 958;  Japan 
,s/»/n>rM/ Tsuneki,  1966;  Ryukyus 
sili'cmrc  Richards,  1934;  Guyana 
sinuosisculis  Arnold.  I ''45;  Madagascar 
aogdkoum  Gussakovskij,  1952;  sw.  USSR:  Tadzhik 
S.S.R. 

sclivagum  AnutlJ.  1 946;  Zaire,  Malawi 

staudingeri  Richards,  1934;  Peru 

stevemoni  Arnold,  1924;  Zaire,  Rhodesia 

Stieglnuyri  Ricb-irds.  1934:  Brazil 

ifmutf/Gribodo,  I884;centr.  and  <>.  Africa 

suhpUeatum  Stnnd.  1922;  Taiwan 

■iiiccincnim  Cresson.  I  R65:  Cuba 

Mih  aioiJci  Richards.  1934;  Argciilina 

siilc  iirnns  Gussakovskij,  1936;  sw,  USSR:  Turkman 

S.S.ft.  Uzliek  S.S.R. 
syrtaam  Mercet,  1906;  Syria 
tatnanense Sudwd.  I9::. Taiwan 

taiwanense  ot  Tsuneki,  1966 
takasago  Tsuneki,  1966;  Ryukyus 

ran"i  Tstiiieki.  !')67:  Taiwan 
fesiaceiconic  C'anicion,  1907;  India 
tesiaceipes  Arnold,  1924;  Zaire,  Rhodesia 
llwianum  Tsuneki,  196 1 :  Thailand 
r/mAerfaite/ Sandhouse,  1940;  sw.  U.S. 
rim  tipeiiiie  Cameron,  1889;  India 
toltecum  Saussure,  1867;  Mexico 
tremuhtm  Arnold,  1946;  Malawi 
tricolor  Sickinaiui.  i  S'M;  f'liiii.i 
trigeminum  Richards,  1 934;  Guyana,  Brazil 
trinidadense  Richards.  1934;  Trinidad,  Faraguay 

trislc  Arnold.  1924;  Rlxxlosia 
troclianleratiiin  i  dUKr<<n.  ['■>02,  liulia 
tuberculi/nms  ArnnM,  l'-)4S,  NUidatjascar 
tubulentum  Arnold,  1946;  Zaire,  Malawi 
turkestanieum  Gassakovsktj.  1936;  sw.  USSR:  Uzbek 
S  S  R. 

unguiamie  Richards.  1934;  Bolivia 
tirichi  Richards,  1934;  nmaina,  Trinidad 

vallicola  Tsuneki,  1971;Taiwan 
vahptfs  I'ercz,  1905;  se.  USSR:  Maritime  Prov.;  C  hina, 
Japan 

varipilcsKni  Cauieniii,  1'^0I :  Singapore 
viduum  Arnold,  19.51 .  Liliuipia 
yoHtans  Arnold,  l'>5(i:  I'ganda 
w/tee/rn  Richards,  1936;  Panama 
wr/ifAem/ Richards,  l934;BrazU 
xautplum  Ricluirds,  1934;  Panama 
zikae  Arnuld,  1956;  Uganda 
zuHa  Leclercq,  1 965;  Zaire 

Subgenus  Trypar^um 

aeslivale  Richards.  19.U;  Costa  Rica  to  Paraguay 
agamemnon  Richards,  1934;  Panama 
oBtltane  Fabridua.  1804;  S.  America 


patUditane  Siussute,  1867 
mstratum  Taschenberg,  1875 

It'iK  otrii  hiiim  Rohwer,  1912 
palltdiiarsi'  of  Richards.  1934 
alhtmigrtim  R  i  c  h  a  rtl  s .  1934;  Brazil 
allcni  Richards.  1934;  Colombia 
annulatum  Brethcs,  1913,  Argciilina 
(qKopenne  Cwntxon,  1889;  Mexico 
amonense  W.  Fox,  1891;  w.  U.S.  (?  =  fusciventre  and/ 
or  sonoreiae) 

!  zondeyf.Fox,  18^1 
anmiutn  Taschenberg,  1875;  Venezuela,  Colombia 
atkinmni  Richards.  1934;  Panama,  Colombia 
auK<>vc\!!tii»j  Tasjhcnbeii^.  !  S75;  Aigentlna 

?  tuckumanum  Brethcs,  1913 
mmfifom  Shuckard,  1837;  Colombia  to  Paraguay 
ornattim  F.  Smith,  18.^6 
laliurnatum  Cameron,  1912 
barticense  Richards,  1934;  Guyana,  French  Guiana, 
Surinam 

bensoni  Richards,  1934;  Nicaragua 
bkakaratum  Richards,  1934;  Colombia,  Pfeni  (?  ^ 

bogotense  BJchards,  1934;  Colombia,  Peru 
dreflMsf  Gemignani,  1941;  Aiu'.enthui 
biyantiVislnafds,  1934;  Brazil,  Argentina 
budtwMi  Richards,  1934;  Ecuador 

busckii  Richards,  1''34:  Panama 
callforniciini  Saussuic,  IS()7;  L'.S.;  Calitorniu 
campaspe  Richards,  1934;  Mexico 
cariniceps  Richards,  1934;  Bolivia 
carinifnms  Cameron,  1889;  Mexico 
clavatum  Say,  1837;c.  N.  America 
annulare  Dahlbom,  1844 
coekerellK  Rohwer,  1909 
f/uintile  VicTcck.  1906 
Lx)Uiiium  \- .  Sinilh.  \h5b:  sc  L'.S. 

Stp.  rubrocinclurti  Packard.  1867;e.  U.S. 
eotrentium  Brtthes,  1909;  Argentina 
cubeme  Ridiards.  1934;  Cuba 
e/mleiii  Richards.  I ''."14.  IVru 
excavaium  F.  Smith,  1856;  W.  Indies 
ftactuin  Richards,  1934;  Brazil 
fugax  F.ibricius.  1804;  Brazil  to  Colombia 
'?  cohinbiamim  Saussure,  1867 
mediatmm  W,  Fox,  1897,  new  synonymy  by  Menke; 
lectotype  6,  Corumba,  Brazil,  Carnegie  Mus.,  present 
designation  by  Menke 
sspjantamariae  Richards.  I^i34:  Colombia 
fitscipenne  Fabricius,  1 804;  S.  America 
fusciventre  Cameron,  1 889;  Mexico 
gaiularai  Rohwer,  UM2;  Mexico 
Joitannis  Richards,  1934;  sc.  U.S. 
ioergataeid  Brithes.  1910;  Argentina 

^mdmopteron  Richards.  1934 
ArcfZ/onr^  Saussure,  1867:  Mexico 
iaeve  W.  Fox.  1897;  Brazil;  lectotype  d,  "Maran",  Brazil, 

Carnegie  Mus.,  present  designation  by  Menke 
laevifrom  F.  Smith,  1873;  Brazil,  Guyana 
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Atfeftorie  Saussure,  1867;  Mexico 

lynchi  Brethes,  1913;  Argentina 
'  Igaui  ho  Richiirds,  1934 
tnejm  Richards,  1934;  Brazil 
mayii  Richards,  1934;  Cuba 
melanoleucum  Richards,  1934;  Brazil 
mexkaimm  Saussure.  1 867  (p.  77);  Mexico 
munstrificum  Kohl,  1905;  Bolivia 
mutatum  Kohl,  1885;  Argentina,  Paraguay 

colarauim  Taschcnbcrg,  1875.  nec  V.  Smith,  1857 
ssp.  confluem  Richards,  1934;  Uruguay 
nattereri  Ridiards,  1 934;  Brazil,  Fern 
nitidtim  F  Sniith.  1856;  Mexico  to  Aigentina 
bahiac  Saussure.  1867 
flW/iu///«?s  Tastlieiiberg.  1875 
ntfos^natum  Taschenberg,  187S 
fi^ax  W.  Fox,  1897,  new  synonymy  by  Menke;  lecto- 
type  d,  Maruru,  Brazil,  Carnegie  Mus.,  present  desig- 
nation by  Menke 
ssp.  aztecum  Saussure,  1867:  Mexico 
fiih'ispine  Cameron,  1889 
ssp.  schulthessi  Richards,  1936;  Costa  iUca 
niveiterse  Saussure,  1867;  Brazil 
ohkleiisf  Rii  hards,  1934;  Brazil 
olfersi  Kichaids,  1934;  Argentina 
opacum  Britlies.  1913;  Argentina 

latutaceum  Richards,  1934 
optimum  Richards.  1934;  Brazil,  Argentina 
ssp.  nigosiim  Menke,  new  name;  Brazil 
r^ium  Richards,  1934.  nec  Gussakovskij,  1933 
orizabeme  Richards.  1934:  Mexico 
pccloralv  RiLliards.  I'*  vl.  Mexico.  Trinidad 
plateme  Brdthcs,  1913;  Argentina 

?  mendozanum  Richards.  1934 
poUtum  Say,  1837;  e.  U.S. 
negiecnmVLekii,  1884 
basde  Rohwer,  1912 
pnlitifonur  Rolnver,  1912 
albitane  ol  Richards.  1934 
/NNlAoitl  Richards.  1934;  S.  America 
punctulatum  Taschenberg,  1875:  Brazil.  Paraguay 
rogenlioferi  Kohl,  1884;  Brazil  tu  Argentina 
?  holoneumm  Schronky ,  1910 
"iargentiman  foethes,  1910 
Ifestbnm  Brftthes,  1 91 3 
'  iiuognitum  Brethes.  1913 
rohweri  Richards,  1934;  Hispaniola 
M/f/ Rkhards,  1934; U.S.:  Arizona,  Mexico  to  Ecuador 
Siiuo:>crx!  Richards.  1934;  ■  Colombia 
iiiuisKni  Roliwer,  1912;  Mexico 

nn:.\ii  uiui  Saunure,  1867  (p.  78),  nec  Sauasure,  1867, 
p.  77 

5ieA/rM»^f  Richards,  1934;  Peru 
scrohifcn.iir.  Richanis,  1 934;  Guyana 
senuflavum  Richards,  1934;  Bolhria 
wHumme  Cameron,  1 889;  Mexico 
spatula  turn  Richards,  1934;  Mexico 
spinosum  Cameron,  1889;  Texas  toFanama 


diKnohlrttm  Cameron,  1889 
stria fiim  Provancher,  1888;  e.  N.  America  to  Argentina 

( .'  =  lactitane) 
cinereum  Cameron,  1889 
albopilosum  W,  Fox,  1891 
planoense  Rohwer.  1909 
subimpressum  F.  Smith.  1856;W.  Indies 
mperbum  F.  Smith,  1873;  Brazil 
ssp.  ftihipes  Cameron.  1 889;  Panama 
Sip.  Siipercilioiiim  Richards,  1934;  Bolivia 
suriiuomnse  Richards,  1934;  Guyana,  French  Guiana, 
Surinam.  Brazil,  Pieru 
tennrtitlan  Richards,  1934;  Mexico,  Guatemala 
texense  Saussure.  I867;centr.  to  se.  LI.S. 
stUcus  La  Munyon,  1877 
aureolum  Rohwer,  1909 
rclativum  Rohwer.  1909 
tramversislriatum  Strand.  1910;  Paraguay 
tridentatum  Packard,  1867;  N.  America 
pn^ectum  W.  Fox,  1891 
ssp.  arclihiiUi  Krombein,  1959;  Florida 
trioJon  Richards,  i  934;  Argentina 
vagubm  Richards,  1934;  Colombia 
\'ir,;iiiu  F.  Smith.  1873:  Panama  to  Brazil 
xanthaiidnim  Richards,  1934;  Panama 
Mntkautm  Saussure,  1867;  Mexico:  Bqa  California 

Nomina  nuda  in  Ttypoxylon 

aniudatuin  "("amcron"  Richards,  1934 

aureosericeum  Schrottky,  1913 

hi^tat^xan  "Mercet"  Richards,  1934 

meriilionale  Gussakovskij.  1936  (p.  663),  nec  Richards, 

1934 

simlaense  "Cameron"  Richards,  1934 
geniculatum  Cameron,  1889  (may  =  genicuklum  Came- 
ron, 1902) 

Tribe  liothynustetliini 

Small  to  medium-sized  black  wasps  with  yellow  markings 
In  some  forms.  The  "square"  head,  ciHnpact  thorax,  and 

color  pattern  give  tliem  a  crabronine  appearance,  and 
this  look  is  enhanced  in  Bathynostethus  wliere  liie  niner 
orbits  converge  strongly  below.  The  clypeus  is  often 
covered  with  a  silver  "moustache"  similar  to  that  in 
crabronines.  Two  genera  are  mcluded,  Bothynostetlms 
mAWaOnkleUa. 

Diagnostic  characters: 

1.  (a)  Inner  orbits  converging  below  or  nearly  paral- 
el:  (b)  ocelli  normal 

2.  (a)  Antennal  sockets  low  on  lace,  contiguous  wttli 
frontoclypeal  suture;  (b)  male  with  1 1  unmodified 
nagellomeres;  (c)  <iccipital  carina  strong  but  disap- 
pearing well  belorc  reaching  hypostomal  carina. 

3.  (a)  Clypeus  transverse;  (b)  labrum  small,  hidden. 

4.  (a)  Extemoventral  margin  of  mandible  entire  or 
ang^,  toothed  or  notched,  inner  margin  with  one 
or  two  teeth  except  simple  in  Bothyaouethm 
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males:  (h)  inouiiipuris  short  to  moderately  long; 
(c)  mandibular  socket  open. 

5.  Pronotal  collar  narrow,  about  as  high  as  scutum. 

6.  NutauU  absent  <u  weak. 

7.  (a)  Episternal  sulcus  present;  (b)  omaulus  and  post- 
spiracular  carina  absent;  (c)  acetabular  carina 

somciinies  present  but  weak. 

8.  (a)  hciiialc  lorelarsus  with  ;i  weakly  developed 
rake,  tarsomcrcs  essentially  symnietrical;  (h)  hind- 
femur  dublike,  obliquely  truncate  distally  (fig. 

1 1 S  F):  (c)  midcoxae  separated,  hindcoxae  con- 
tiijiums:  (d)  arolia  moderate  in  holii  sexes;  fo)  male 
furccoxa  and  trochanter  usually  modified;  (f)  plan- 
tulae  apparently  absent. 

9.  fa)  Propodcum  shurt.  dori-illy  with  a  transvei^ 
basal  or  subbasal  fuveate  sulcus;  (b)  enclosure 
nearly  triangular  when  defined;  (c)  no  propodeal 
stemite 


10.  TI'.icl-  siilim;ii,ci:Kil  ceils  present.  II  petioiaie; 
(b)  two  recurient  venis,  both  received  by  submar- 
ghiia)  II  (first  recurrent  may  end  on  I  in  Bothy- 
iio'itcdni^).  (c)  iMiter  veinlet  of  submarginal  III 
ending  near  nnddle  uf  marginal  eell.  apex  of  latter 
usually  acinnniate. 

11.  (n)  Jugal  lobe  small,  at  most  half  as  long  as  anal 
area;(b)  hamuli  not  divided  into  two  groups:  (c) 
media  diverging  after  eu-a. 

12.  (a)  Caster  sessile,  tergum  I  with  lateral  carina; 

(b)  pygidial  plate  well  defined  in  both  sexes,  cover* 
ed  with  short  bristles  or  hair  as  in  Tadiytes; 

(c)  male  sternum  VIII  tongue  shaped. 

1 3.  (a)  Volsella  a  large  rolled  plate  (C-shaped  in  pro> 
file);  (b)  gonostyle  simple. 


Scapheutes 
biasiliensis 


Bothynostethus 
distinctus 


FIG.  1 13.  Wings  in  the  tribes  Scapheutini  (A)  and  Botliynostethini  (B). 


Systematic:  Ihis  tribe  was  originally  proposed  by 
Fox  (1894d),  althougl)  he  included  Pkiunulm,  which  is 
not  closely  related.  Both  Kohl  (1896)  and  Handliisch 
(1925)  pointed  out  the  simflarity  ot  Bothynostethus  to 
Scapheutes.  .\Ienke  ( l<)68d)  divided  the  Bothynostethini 
into  two  sublribes,  the  Bothynostethina  and  Scapheutina, 
each  of  which  included  two  genera.  These  two  groups 
share  the  clublike  and  distally  tnmcate  hindfemur  (Tie. 
1 15  F).  petiolale  submarginal  cell  II  (fig.  1 13),  and  (m 
most  species)  the  strong  convergence  below  of  the  inner 
orbits  (fig.  1 14  A,  C,  D).  This  combination  sets  them 
apart  from  other  Larrinae  and  indicates  strong  speciali- 
zation. Truncation  of  the  hindfemur  is  weak  in  some 
Bothynostethus  males,  however.  In  spite  of  the  consider- 
able similarities  between  Menke's  two  subtribes  their 
evolutionary  iJivcr;;;ciice  is  obvious,  and  we  li.ivc  decided 
to  accord  tribal  status  to  both.  The  Bothynostethini 


has  the  more  specialized  wiiig  venation  with  the  hind- 
wlllg  media  diverging  after  cu-a  (fig.  113  B).  longer 
mouthparts  (in  WiUmkiella),  unnotched  mandibles  (in 
9onK  Bothynostethus),  and  no  omaulus.  The  Scapheuti- 
ni, on  the  i)ther  hand,  aic  less  spcLiali/ed.  as  shown  by 
the  divergence  of  the  iiindwing  media  before  cu-a  and 
other  wing  details  (fig.  113  A),  short  mouthparts,  com- 
paratively weak  miKlitlcation  of  the  male  foreeoxae,  and 
the  presence  of  plantuiae.  Some  advancements  in  the 
Scapheutini  include  the  bispinose  male  sternum  Vlli 
(fig.  11 5  B),  coriveri'oiK'.'  below  ot"  the  inner  orbits, 
double-edged  tergal  uureins.  and  the  presence  in  liohar- 
tella  of  an  omaulus  ( fig.  1 1 5  G).  The  phylctic  inconsis- 
tencies plus  the  rather  restricted  distributions  of  the 
gpnen  mddng  up  the  two  tribes  suggest  that  they  are 
relics. 
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nostethini  difTeis  from  the  ScapheutinI  in  that  the  outer 

%'einlct  of  <;iibniarj!inal  cell  HI  is  received  near  tlie  miiidie 
of  the  marginal  cell  (fig.  1 13  B),  by  tlie  presence  of  a 
basal  or  subbasal  transverse  foveate  groove  on  the  pro- 
podcal  dorsum  ( fie.  11 S  H),  and  by  the  form  of  the 
volsella(fig.  115  D). 

There  are  some  reasons  for  allying  the  Bolhynostcthi< 
ni  with  the  Miscophini,  and  Krumbein  ( 1 95 1 )  placed 
Bothynostethus  in  that  tribe.  The  parallel  inner  orbits 
of  WiHinkiella,  petiolate  submarginal  cell  II,  sessile  gas- 
ter,  and  normal  ocelli  lend  credence  to  the  idea.  How- 
ever, the  genitalia  and  hindfemur  of  the  Bothyrtostethini 
are  distinguisliiiig. 

Some  striking  crabrunine  features  arc  cxliibitcd 
which  suggest  that  the  tribe  may  represent  a  remnant  of 
the  ancestral  stock  that  gave  rise  to  the  Trabroninae. 
The  similarities  are:  eyes  converging  strongly  below  with 
associated  enlargement  of  lower  facets,  transverse  cly- 
peus  bearing  a  "moustache.""  rather  ■'sqiuirc"'  head, 
weak  female  tarsal  rake  with  little  lursai  abyminelry,  and 
short  propodeum.  The  crabronine  genera  Enlomocrabro 
and  l\inointii^)iaihm  aic  like  Bulliynoslvilnis  in  many 
ways.  This  is  luilliei  discussed  under  systeniatics  of  the 
subfamily  CrabronillM* 

Biology:  All  are  presumably  ground  nesting.  Bothy- 
nostethus Is  known  .to  provision  with  Cbleoptera  (Chry- 
somelidae).  and  [\m  is  in  (cresting  Since  £>iromOfnarAuS 
also  uses  beetles  ot  this  family. 

Key  to  genera  of  Bothynostethini 

Inner  orbits  moderately  to  strongly  con- 
veifing  below  (fig.  114  A),  propodeum 

ci>.irscl\  areolate  posteriorly  and  postero- 
lateully  iiig.  1 15  I),  externoventral  mar- 
gin ol  mandible  usually  entire  t  N.  ;iiul  S 

America)   Bothynostethus  Kohl,  p.  3S1 

Inner  orbits  essentially  parallel  (fig.  1 14  B). 
propodeum  smooth  posteriorly  (fig.  1 1 S 
H),  mandible  toothed  extemoventially 
(Argentina)   WmnkUtbt  Menke.  p,  352 

Genus  Bothynostethus  Kohl 

Generic  diagnosis:  Inner  orbits  converging  below,  eye 
facets  largest  opposite  antennal  sockets  (fig.  1 14  A);  an- 
tenna shi>ii;  exteinnventral  margin  of  mandible  usually 
entire  (toothed  or  notched  in  nitens,  kohlii,  duckei  and 
dublta),  inner  margin  with  two  subbasal  teeth  in  female, 
none  in  male;  mout!ip;Hts  sluiil:  proiuUal  collar  uit!i<uit 
transverse  carina  (.except  in  collaris);  propodeal  surface 
coarsely  areolate  posteriorly  (weakly  so  in  one  North 
American  species),  dorsal  enclosure  evident  only  by  its 
lack  of  areolation.  but  dorsum  with  a  median  longitudi- 
nal sulcus  or  fovea  and  transverse  basal  sulcus  crossed  by 
ridges;  acetabular  carina  short  when  present,  extending 
only  a  little  on  either  side  of  midventral  Hne:  gastral  ter- 
gaand  sterna  simple,  except  sternum  I  usually  with  two 
basal,  parallel  ridMcs  which  delimit  a  short  channel;  male 
foiecoxa  longitudinally  dianoded  mesad  and  usudiy  with 


itn  apical  Pr<^(€ss,  trochanter  concave  basally  (except  tai 

nil  BplCin  piootaai  iiutiiBMt*!  tiMtwit         -j  (  J 

tbickeiyy  marginal  cell  of  forewlng  uauaiBy  acute  apleaUy 

(truncate  and  appendicuhile  in  tliickci):  first  recurrent 
vein  received  by  submarginal  cell  II,  or  vein  micrstiiial 
or  rarely  received  by  1;  forewing  media  commonly  inter- 
stitial with  cu-a.  but  sometimes  divergine  beyond  it  in 
forms  with  externoventral  margin  of  mandible  eiilue, 
or  media  sometimes  divc-  cing  licfore  cu-a  in  forms  with 
externoventral  tooth  or  notch  on  mandible. 

Geographic  range:  New  World,  although  primarily 
Neotropical.  Ten  specie.s  are  known. 

Systemaiics:  Tlie  strongly  converging  eyes  and  areo- 
late propodeum  separate  Bothynostethus  from  WiUin' 
kiella.  In  addition,  the  lack  of  inner  basal  mandibular 
teeth  in  male  Bothynostethus  is  distinctive. 

There  are  several  variables  fat  the  genus.  One  is  the 
presence  or  absence  of  an  externoventral  mandibular 
tooth  or  notch.  Based  on  our  material  it  appears  that  a 
notched  mandible  is  found  bi  about  half  the  species,  aH 
of  which  are  South  American.  The  male  oUlurkei. 
which  has  recently  been  discovered,  has  simple  fore- 
coxae  and  trochanters,  unlike  males  in  the  other  species 
wc  have  studied.  Tlie  end  point  of  tlie  first  recurrent 
vein  also  varies.  In  most  species  it  is  interstitial  between 
submarginal  cells  I  and  II.  or  it  is  received  by  II.  In  aber- 
nutt  and  possibly  a  few  other  species,  it  is  received  by  I. 
The  forewing  media  usually  diverges  before  cu-a  in  forms 
\vit;i  notclied  mandibles  but  after  cu-a  in  species  with 
entire  mandibles.  However,  the  media  is  often  inter- 
stitial in  species  with  either  mandibular  type,  and  estab- 
lishment of  subgenera  does  not]q}pear  to  be  t'easible  or 
warranted.  In  one  species,  Juckei.  the  marginal  cell  is 
tnmcate  and  appendiculaie. 

Some  species  are  known  fr<mi  one  sex  only.  From  the 
material  on  hand  it  is  obvious  that  there  are  some  un- 
described  forms,  and  Boihynosieiltus  would  be  an  excel- 
lent genus  for  a  taxonomic  study.  The  keys  and  discus- 
sions of  Ducke  (1902.  1904),  Handlirsch  (1888).  and 
Schulz(I904)  are  of  limited  usefulness 

Biology:  Two  records  of  nesting  habits  have  been 
made  on  distfnetus.  Cazier  and  Mortenson  (l96Sc).  work- 
ing in  .Arizona,  noted  that  the  entrance  of  a  nest  was  in 
a  rodent  burrow.  Prey  was  a  chrysomelid  beetle  of  the 
genus  Afonoxis  (Galerucinae).  Kurczewski  and  Evans 
(1^72)  made  more  extensive  observations  on  a  small 
colony  in  New  York.  The  female  wasps  remodeled  pre- 
viously existing  tunnels  leading  into  vertical  sandbanks 
beneath  protecting  overhangs.  The  entrances  were  not 
closed  during  the  wasp's  absence  to  search  for  galcnicine 
chrysomelid  beetles  of  two  genera.  The  hectics  wc-rc  car- 
ried in  flight  right  side  up  and  head  forward,  the  wasp's 
mandibles  holding  the  beetle's  antennae.  Nests  had  up 
to  eight  branches  ending  in  cells  that  were  IS  to45  cm 
from  the  surf  ace. 

The  use  of  beetles  by  Bothynostetha  is  most  interest- 
ing since  no  other  Larrinae  are  known  to  provision  with 
Coleoptera.  The  possible  evolutionary  s^nifleance  of 
this  is  discussed  under  the  crabronine  genus  ffnlO- 
mognathus. 
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Checklist  of  Bothynostethtu 
(N  -  notched  mandible) 

abemm  Ducke,  1902;  Brazil 

civpcam  Diickc,  1904;  Rrazil 
collam  Ducke,  1904;  Brazil,  Al^ntloa 
distinctus  W.  Fox,  1891:  U.S.:  transoontinenta) 
diihim  Diickc,  1902;  Brazil  (N) 
diukci  Menkc.  1968;  Brazil  (N) 
kohlii  Ducke,  1902;  Brazil  (N) 
nitem  Handlirsch,  1888;  Brazil  (N) 
*paraensis  (Spinola),  1 8S I  (Pison)',  Brazil,  new  cond>ina- 
tion  by  Menkc 
masurei  KoM,  l^M:  Mexico 

Genus  Williiikiellu  Menke 

Generic  Jiufinosia:  Inner  orbits  parallel,  eye  facets  only 
slightly  larger  below  (Hg.  1 14  B);  antenna  short:  man- 
dible with  a  prominent  extcrnovcntral  angle  or  tooth 
(notched),  inner  margin  with  two  subbasal  teeth  in  fe- 
male, one  in  male;  moulhparts  moderately  long;  pro- 
noUil  collar  without  a  transverse  carina;  propodeal  sur> 
face  smooth  posteriorly,  not  areolate,  dorsal  enclosure 

not  defined  but  dorsuii)  witli  a  median  fovea  and  a  trans- 
verse basal  sulcus  which  is  crossed  by  ridges;  gasiral  ter- 
p  and  sterna  simple:  male  forecoxa  deeply,  longitudinal- 
ly channeled  mesa- 1  in  I  '>earing  an  apical  process,  tro- 
chanter ci>ncave  b.i.sally  (  lig.  1 15  E);  botli  recurrent  veins 
of  forewing  received  by  submarginal  II;  forewing  media 
diverging  before  cu-a. 

Geognqfhic  nnge:  The  single  species  is  known  only 
from  Argentina. 

Systematics:  The  smooth  propodeum  (fig.  1 1 5  H) 
and  parallel  inner  orbits  are  diagnostic  (fig.  1 14  B).  Un- 
like snitu'  nnfliyiunicthiis.  the  mandibles  in  H'illinkiella 
arc  notched,  and  the  forewing  media  diverges  before 
cu-a.  Modiftcatlons  of  the  male  t'orccoxu  have  reached  a 
biiili  state  in  H'illinkiella  {fig.  1 15  F).  Yellow  markings 
are  more  extensive  in  WiUinkiella  than  in  B*>thynostelhu!i. 
As  an  example,  the  jiastcr  is  yellow  banded  in  the  for- 
mer  but  not  in  the  latter. 

Biology:  Unknown. 

CheckUst  of  Waiinkiella 

argentina  (Schrottky),  1909  (Asono/Mlt);  Argentina 
argentina  Menke.  1968,  new  synonymy  by  M,  Fritz 
who  has  studied  material  identified  by  Schrottky 
as  his  species 

IVibe  Scapheutinl 

Small  to roedium-si/cd  black  \v:i^;>s  similar  lis  ihiise  of 
the  Bothynostethini  but  with  dilfeienl  wuig  venation 
and  male  abdominal  structure.  TWo  genera  are  included, 

Saipheiires  and  Bohartella. 

Diagnustic  cliaracters: 

1 .  fa)  Inner  orbits  converging  below,  eye  facets  larger 
below;  (b)  ocelli  normal, 

2.  (a)  Antennal  sockets  low  on  face,  contiguous  with 


frontoclypeal  suture;  (b)  male  with  1 1  tlagello* 
meres. 

3.  (a)  ClyiKnis  transverie: (b)  labrum  small,  hidden. 

4.  (a)  Externoventral  margin  of  mandible  entire  or 
with  an  angle  or  tooth,  inner  margin  with  one  or 
two  teeth:  (b)  mouthparts  short;  (c)  mandible 
socket  open. 

5.  Ptonotal  collar  narrow,  about  as  high  as  scutum. 

fi.     Notaiili  ahst":!!  *ir  weak. 

7.  (a)  hpisternal  sulcus  present;  (b)  omaulus  and  post- 
Spineular  carina  present  or  absent;  (c)  acetabular 
carina  present  but  interrupted  near  midline  of 
venter. 

8.  (a)  Female  forelarsus  with  a  weakly  developed 
rake,  tarsomeres  essentially  symmetrical;  (b)  hind- 
femur  clublike,  obliquely  truncate  distally;  (c)  mid- 
coxae  separated,  hindcoxae  contiguous:  (d)  arolia 
moderate  in  both  sexes;  (e)  male  forecoxa  and  tro- 
chanter usually  modiried;(0  plantula  usually 
present  on  tarst>mere  IV. 

9.  (a)  Piopodeum  short,  doisally  without  a  transverse 
basal  sulcus;  (h)  enclosure  roughly  triangular, 
defined  by  sculpture  or  ridges;  (c)  no  propodeal 
sternite. 

10.  (a)  Three  Mibmaii;inal  cells  present.  II  petiolate; 

(b)  two  recurrent  veins,  both  received  by  sub- 
marginal  11;  (c)  outer  veinlet  of  submarghial  cell 
III  ending  near  apex  of  marginal  cell,  .ipex  of 
latter  truncate  and  usually  appendiculate. 

11.  (a)  Jugal  lobe  small,  at  most  half  as  long  as  anal 
area;  (b )  b  iniuli  not  dhrided  into  two  groups; 

(c)  media  diverging  before  cu-a; 

12.  (a)  Caster  sessile,  tergum  I  with  lateral  carina; 

(b)  pygidial  plate  well  defined  in  both  sexes,  cover- 
ed with  short  bristles  or  hair  as  in  Tachytes: 

(c)  mall-  sli'iruiin  VIM  bisjiiiii iso  :ipically 

13.  (a)  Volsella  greatly  reduced,  forming  a  small  plate 
at  base  of  gonostyle;  (b)  gonostyle  simple. 

Systematu  s:  Relationships  with  Bothynostethini 
have  been  discussed  under  that  tribe.  The  diagnostic  dif- 
ferences in  Scapheutini  are  the  divergence  of  the  hind- 
wine  media  before  cu-a,  termination  of  the  outer  vein- 
let  of  submarginal  cell  III  near  the  apex  of  the  marginal 
cell,  the  absence  of  a  transverse  basal  propodeal  groove, 

the  bispino.se  male  sternum  VIII.  and  the  iircatly  reduced 
volsella.  The  presence  of  a  plantula  on  tarsomere  IV  in 
both  scapheutin  genera  (always'.')  is  another  distinction. 
Flantulae  are  known  elsewhere  in  the  Larrinae  only  in 
the  Trypoxylonini. 

Kohl  (1896)  and  Handlirsch  (192S)  regarded  Sea- 

pheiiles  as  an  alyssonin  genus,  and  the  genus  does  have 
some  of  the  characteristics  of  this  nyssonine  tribe:  hind- 
femoral  ape.x  with  process,  bispinosc  male  sternum  VIII, 
and  the  hindwing  venation,  but  the  single  long  midtibial 
spur  and  the  inner  subbasal  tooth  or  teeth  on  the  man- 
dible of  ScdpAeures  indicate  that  it  belongs  in  the 
Larrinae. 
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FIG.  1 14.  Facial  portraits  of  females  in  the  tribes  Bothynosiethini  and  Scapheuiini.  D  =  holotype. 


G 

Bohartella  scapheutoides 


FIG.  1 15.  Structural  details  in  the  tribes  Scapheutini  and  Bolhynostethini;  A,  male  genitalia,  ventral;  B,C,  male  sternum 
VIM  .  D,  male  genitalia,  lateral;  E,  base  of  forelegs  in  male;  F,  hindfemur,  female;  G,  thorax,  lateral,  o  ■  omaulus; 
H.I.  propodcum,  dorsal. 
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Tlie  Scaphculuu  may  be  closer  to  the  piotoctabiunin 
node  than  the  Bothynostethini  because  the  omaulus, 

carin.'ile  pnnioial  collar  and  lobe  and  poslncular  larina 
o{ Bolianellu  aie  leaiures  found  in  one  or  more  crab- 
ronine  genera,  such  as  Anacrahro,  Encopogmthus,  Vech- 
tia,  Hingstoniola.  Qiicxua,  and  t'noplolinJenius.  The 
long  scape  of  Sivphcutes  is  also  crabroninltke  (fig. 
1)4  C). 
Biology:  Unknown. 

Key  to  genera  of  Sctj^ieutbii 

Mesopleuron  without  an  onuiilus:  mandible 
with  an  external  tooth,  propodeuni  smooth 
posteriorly  (similar  to  fig.  115  H);  occipi- 
tal carina  ending  before  reaching  hypo- 
stomal  carina; each  gastral  tergnm  bearing 
a  transverse  pit  row  suhapiLiilly  'S. 
Amenta  I    Scaphcuta  llaiidhrsch,  p.  355 

Mesopleuron  with  an  omaulus  (lij:  1  1  ^  c;i; 
externoventral  margin  of  mandible  entire; 
propodeum  coarsely  areolate  posteriorly 
(fig.  1  IS  1);  occipital  cuina  meeting  hypo- 
stomal  carina  just  before  apex  of  latter: 
gastral  terga  without  transverse  pit  rows 
(Brazil  I   Bohartclla  Menke,  p.  355 

Genus  Scapheute^  Handlinich 

Generic  diagnosis:  Antenna  short  to  moderately  long. 

scape  rather  loiii;  (11^;  I  l-l  (').  middle  male  llagellomeres 
longer  and  broader  than  other  articles,  gena  without  ver- 
tical carina  along  outer  orbit;  occipital  carina  strong 
but  ending  abruptly  below  before  reaching  hypostomal 
carina;  externoventral  margin  of  mandible  with  a  promi- 
nent angle  or  tooth,  inner  margin  In  female  with  two  sub- 
hrisal  teeth,  one  in  male;  pronotal  collar  without  a  trans* 
verse  caruia;  propodeum  smooth  posteriorly,  not  areo- 
late. dorsal  enclosure  present  but  defined  by  differential 
sculpture  rather  than  by  carinae  or  sulci,  enclosure  with 
a  fine  median  longitudinal  carina;  omaulus  and  post- 
spiracular  carina  absent,  acetabular  carina  present  but 
interrupted  at  midline  of  venter,  episternal  sulcus  meet- 
ing and  crossing  acetabular  carina  but  very  weak  between 
it  and  anterior  margin  of  pieuron;  each  gastral  teigum 
with  a  subapical.  obtusely  V-sliaped  transverse  pit  row, 
apical  margin  of  basal  terga  sometimes  thickened  and 
double  edged;  male  forccoxa  and  trochanter  wetMy 
modified,  slightly  concave,  iH)t  ciiamieled. 

Geograpliii  range:  South  America. 

Sysiematics:  The  notched  mandible,  incomplete  occi- 
pital carina,  ecarinate  collar,  smooth  propodeum,  and 
tergal  pit  rows  are  diagnostic  Scapheutet  also  difleis 


Irum  Bu/tartetta  in  the  absence  uf  buili  an  mnauius  and 
a  genal  carina.  In  Bohartella  the  prapodeal  enclosure  is 

defined  by  carinae,  hut  in  Scaplicnic^  it  is  evident  only 
because  of  its  distinctive  sculpture.  I  he  inner  margin  of 
the  female  mandible  has  two  teeth  in  Scof^eutes,  but 
there  is  only  one  in  Bohartella. 

Five  species  have  been  described  but  each  is  known 
only  from  one  sex.  The  type  of  the  genus,  mocsaryi, 
was  described  from  a  male.  The  taxonomy  of  tlie  uroup 
IS  liagiiiemary .  and  Schulz's  (1904)  key  dealt  with  only  • 
three  species. 

Biolagy:  Unknown. 

Checklist  of  Scapheutet 

brasilUtnus  Handlirsch,  1895;  Brazil 
flavopictus  (F.  Smith).  I860 iPison);  Brazil 
friburgensis  Bretiics.  I'M 3:  Hra/il 
iaetus  (F.  Smith),  1860  (Fison),  Brazil 
mocmyi  Handlirsch,  1887;  Braztt 


Genus  Bohartella  Menke 

(tiasfj  an  U'lnalc  only,  ifwic  unknownl 

Generic  diagnusia:  Antenna  moderately  long  but  scape 
short  and  bulbous  (fig.  1 14  D);  gena  with  a  vertical 
carina  just  anterioi  to  the  latter's  apex;  outer  margin  of 
mandible  entwe.  mncr  margin  with  one  subbasal  tuuth; 
pronotal  collar  with  a  transverse  carina;  pronotal  lobe 
traversed  by  a  carina;  propodeum  areolate  posterioriy, 
dorsal  enclosure  defined  by  ridges  (fig.  i  IS  I);  omaulus 
present,  postspiracular  carina  present  but  not  reaching 
omaulus,  acetabular  carina  present  but  broadly  inter- 
rupted at  midline  of  venter,  continuous  with  omaulus 
laterally,  episternal  s;iK us  crossing  omaulus  and  only 
slightly  weaker  beyond  (fig.  1  IS  G);  apical  margins  of 
basal  gastrd  terga  thickened  and  double  edged,  terga 
without  suhapicii!  transverse  pit  rows. 

Geographic  range:  This  nionotypic  genus  is  known 
only  from  Brazil. 

Systematica:  The  Mmple  external  margin  of  the  man- 
dible, the  omaulus  (tig.  1  IS  G),  genal  and  pronotal 
carinae,  the  complete  occipital  carina,  and  the  areolate 
propodeum  (fig.  1 1 5  I)  are  distinctive  features  of 
Bohartetla.  The  acetabular  carina  it  mudt  weaker  in 
BoliaricUa  than  in  Sct^theutes,  being  only  a  short  con- 
tinuation of  the  omaulus. 

Biology:  Unlcnown. 

Checklist  of  BokarteUa 
scapheutoUa  Menke,  1968;  BrazO 
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The  cfabronines  include  a  greai  vuntMy  of  funns  which 
are  characterized  especially  by  the  cuhuidal  head  and 
the  sini^e  diacrete  subimiginal  cell  of  the  foiewing.  In 
addition  there  is  one  recognition  character  of  less  than 

absolute  value  that  is  useful  lo  the  collector  in  the  field. 
It  is  the  frequent  presence  of  a  transverse  silvery  clypeus 
which,  together  with  the  vertical  pale  stripes  on  the 
scapes,  forms  an  mverted  pi-likc  maik  ( || ).  This  trait 
which  is  most  oominon  in  the  Crabrunini  has  earned 
them  the  name  "silver  mouth  (or  mustache)  wasps". 
Many  crabronines  are  fossorial.  but  some  genera  in  (he 
Crabronini  nest  in  plant  stems  and  various  pre-existing 
cavities.  Twelve  orders  of  insects  serve  as  prey  for  theae 
wasps,  but  Diptera  predominate. 

iHagnosiic  characters: 

1.  (a)  Eyes  moderately  separated  or  more  often  con- 
verging strongly  below,  inner  orbits  entire,  faocts 
often  larger  below;  (b)  ocelli  normal 

2.  (a)  Antenital  sockets  ck»e  to  frontodypeal  suture; 

(b)  male  with  1 1  to  13,  female  with  12  antennal 
articles. 

3.  Gypeus  transverse  as  a  rule. 

4.  (a)  Mandible  sonietitiies  with  externoventnl  notch, 
inner  margin  simple  or  dentate;  (b)  palpal  formtda 

to  S-3;(c)  rn»uihpartsAort;(d)  mandible 
socket  open  or  closed. 

5.  (a)  Pronotal  collar  short;  (b)  pronotal  lobe  and 
tegula  separated. 

6.  (a)  Nolauli  short,  usually  indistinct;  (b )  admcdian 
lines  narrowly  separated  or  practically  contiguous; 

(c)  scutum  without  oblique  carina  but  with  lateral 
flange  which  partly  overlaps  legula. 

7.  (a)  Episternal  sulcus  present,  scrobal  sulcus  usually 
absent;  (b)  omauhis.  sternaulus.  hyperstc-n  inlns 
verticaulus.  mesoplcuraulus,  and  acetabular  carina 
present  or  absent. 

8.  Definitive  metapleuron  usually  consisting  of  upper 
area  only. 

9.  (a)  Midtihia  with  i>nc  apical  spur,  sometimes  none 
in  male,  rarely  none  in  females;  (b)  midcoxae 
slight^  to  broadly  separated,  without  donolateial 


carina;  (c)  prceo.xal  sulcus  and  lobes  present:  (d) 
hindfemoral  apex  sometimes  thickened  and  tnm* 
cate;  claw  simple;  foretaraus  with  or  without  a 
rake;  (e)  plantulae  absent. 

10.  (a)  Propodeum  relatively  short;  (b)  dorsal  en- 
closure sometimes  present;  (c)  no  propodeal 
stemite. 

11.  (a)  Forewing  with  one  submarginal  cell  or  this 
fused  with  first  discoidal  cell,  third  discoidal  cell 
absent;  (b)  marginal  cell  apex  truncate  or  rounded; 
fc)  media  diverging  beyond  cu-a;  (d)  stigma  taper- 
ing to  a  point  well  beyond  ba.se  of  marginal  cell. 

12.  (a  I  !I  I  i.v  ingjugal  lobe  small,  shorter  to  longer 
than  submedian  cell;  (b)  media  diverging  beyond 
cu-a;(c)  second  anal  vein  and  subcosta  absent. 

13.  (a)  Caster  sessile  to  pedunculate,  peduncle  clearly 
composed  of  tergum  and  sternum; (b)  tergum  I 
with  lateral  carina,  one  also  usually  on  11  and 
rarely  on  followini!  toi>;a;  (c)  male  with  seven  ex- 
posed terga;  (d)  pygidial  plate  present  in  females 
and  some  males. 

14.  (a)  Volsella  simple:  (b)  cerci  absent. 

Systematics:  Technically,  the  Crabroninae  can  be 
separated  from  the  Larrinae  by  the  following  combine 
tion  of  characters:  a  single  submarginal  cell,  scape  near- 
ly to  fully  half  as  long  as  flagellum,  inner  orbits  not 
strongly  nor  angularly  emarginate.  Further  discussion  is 
given  under  the  systematics  of  Misco|iliini  and  Tiypoxy- 
loniiii,  neither  of  which  seem  closely  related  to  crabro- 
nbies,  but  both  of  which  have  species  with  a  sin^e  sub- 
marjnnal  cell  in  the  forcwing. 

The  subfamily  contains  two  tribes.  Crabronini  and 
Oxybehni,  that  are  readily  divided  by  the  fusion  of  the 

forewing  siibiiiardnal  cell  with  the  first  discoidal  cell 
in  the  latter  (fig.  1 16  G).  In  spite  of  this  specialization, 
the  Oxybclini  seem  to  be  more  generalized  than  all  but 
a  few  Crabronini  such  as  Eiitomocrahro  anil  Fnctipog- 
nathiis.  The  two  evolutionary  lines  shown  in  fig.  7  seem- 
ingly diverged  from  a  Bolliyii(>stetlius-likc  form  m  the 
larrinae.  Points  of  similarity  between  Bothynostethus 
and  the  more  generalized  crabronines  are  the  rather 
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cubuidal  head,  inner  orbits  converging  below,  mandible 
extemoventrally  notched  (in  some  Bothynostethm), 
clypetis  nllicr  transverse  and  silver)'.  nKindible  socket 
upcii.  Iiindwing  media  diverging  after  cu-a,  Jugal  lube 
small,  a  single  midtibial  spur,  propodeum  Short.  The 
similarity  is  further  appreciated  by  comparing  fioflty- 
nmiflhus  witii  the  list  of  19  presumably  geiieiali/cd 
characters  of  Cnibronhu  in  Table  11.  Only  three  of 
these  are  not  in  agreement.  On  the  othor  luirid  there  are 
some  obvious  differences  between  Uoiliynoswilnis  and 
Crabronini  like  Entomocrabro.  Entomognathus.  and 
Encopoguulms.  These  are  the  absence  of  an  omaulus  or 
of  orbital  foveae  in  Bothynosiethus  and  the  presence  of 
three  submarginal  cells  (II  pctiulatc)  as  well  as  an  ob- 
liquely truncate  hindfemur.  Possibly  of  evolutionary 
relevance  is  the  fact  that  in  wings  of  some  Encopognathus 
faint  remnants  of  a  peti<ilale  siihmaiuinal  cell  11  can  be 
discerned  (fig.  116  A).  Also,  some  Oxybelus  have  an  ob- 
liquely truncate  hbidfemur.  A  sfanilar  argument  of  rela- 
tionship could  be  tnude  for  tlie  larriiic  trihc  Scaplieutini 
with  the  more  generalized  Oxybeiini  and  Crabronini. 
Tlie  presence  of  an  omaulus  in  the  scapheutin  g^nus 
BohartcUa.  and  the  rather  long  scapes  IsiScopheMes  may 
point  toward  Crabroninae,  also. 

Vesting  behavior  similarities  and  differences  between 
Bothynostethtis  and  Entomognathus  are  discussed  under 
"Biology"  of  the  latter.  Concerning  larvae,  Kurczewski 
and  Evans  (1972)  have  pointed  out  many  features  that 
the  two  genera  have  in  common.  The  main  difference 
is  the  presence  of  accessory  fmgerlike  lobes  on  the  pro* 
ilinr:i\  oi  ///  'fhrnnstethus,  8s  in  many  Larrinae  but  not 
in  Crabroninae. 

The  ibnilarities  in  adult  morphology,  nesting  behavior, 
and  larval  structure  among  several  larrine  and  crabronine 
genera  menlioned  aliove  strengthen  our  belief  that  the 
two  subfamilies  are  closely  related,  but  they  do  not  alter 
our  conclusion  that  they  should  be  treated  separately 
for  practical  considerations. 

Overall,  the  evidence  suggests  that  the  Crabroninae 
arose  from  a  larrine  ancestor  before  the  diveigenoe  of 
Bothynostethini  from  Scapheutini.  The  separation  of 
Oxyl>elini  from  Crabronini  must  have  taken  place  soon 
afterward  (fig.  7). 

Key  hi  int^i-s  of  (  rahronmae 
Sul)inarginal  .jtui  iliscoiiijl  cells  fused  (fig. 

116G-H)   Oxybeiini,  p.  3S9 

Submarginal  and  discoidal  cells  separate 
(fig.  1 16  A-F)   Crabronini,  p.  370 

Tribe  Oxylwlini 

The  oxybelin  wasps  are  small  and  rather  bee-lilce  forms 
with  quick  motions  and  rapid  flight.  They  are  most  of- 
ten seen  as  tliey  light  on  sand  and  other  dry  ground,  or 
as  they  fly  around  the  tops  of  flowering  bushes  such 

nBocvharis.  These  wasp^  are  I'ossorial  and  prey  of  most 
species  are  flies  including  some  injurious  forms,  such  as 
blackflies,  tsetse  flies  and  houseflies  (R.  Bohart  and 


§ciiiinger.         Tlic  prey  ul  iicLmicnii  coii^i^lii  til 
Hemiptera  and  Coleoptera.  The  habit  in  some  Oxybdus 

of  carrying  the  prey  impaled  on  the  sling  represents  one 
of  the  most  advanced  piey  carriage  mcehanisms  known 
in  the  Sphecidae. 

Tribal  diagnosis:  Small  forms,  most  less  llian  6  mm 
long:  eyes  naked,  inner  orbits  parallel  to  arcuate,  and 
divergent  abote  illd  below;  frons  without  a  distinct 
scapal  basin,  at  most  with  a  polislied  area  behind  each 
scape;  occllar  triangle  broader  than  long;  occipital  carina 
incomplete,  separated  from  hyp<»tomal  carina;  antennal 
sockets  well  separated  from  each  other  and  from  inner 
orbits;  clypcus  transverse;  mule  antenna  with  13  articles, 
female  with  I  2;  scape  ecarinate;  male  llagellum  simple, 
without  ventral  hair  fringe; palpal  formula  6:4;  man- 
dible apically  simple  and  acuminate,  extemoventral  mar- 
gin mrtclied  or  entire,  inner  margin  simple  or  dentate, 
mandibular  socket  open;  melanotum  ot  ten  with  squa- 
mae; propodeum  often  with  a  mucro  (fig.  1 17):  meso- 

pleuraulus  absent;  midtihia  with  one  apical  spur;  sub- 
marginal  cell  contlueiu  with  discoidal  cells  i  and  11  (fig. 
1 16  G);  jugal  lobe  shorter  than  submedian  cell;  gaster 
sessile;  male  pygiiiial  plate  trape/oldal  to  rectangular; 
female  pygidial  plate  triangular  and  llal. 

Systenwtics:  The  peculiar  venation  of  the  forewing 
is  practically  diagnostic  (Hg.  1 16  G).  The  great  majority 
of  species  are  in  the  genera  Oxybelus  and  Belomicrus, 
and  these  are  chatacu'ii/cd  Hy  the  metanotal  squamae 
opposing  the  propodeai  mucro  (fig.  1 1 7).  Enchemlcrum 
has  these  structures,  also,  but  tiimocebts  has  only  the 
mucro,  and  Jd'oiNKro/Jcs  Ikin  no  mucro  and  sometimes 
no  squamae.  Although  the  squamae-mucro  combination 
Is  unique  to  Oxybeiini,  well  developed  squamae  are 
found  in  some  species     f-'nropni^ndthii^  (rrabrofunl). 
In  addition  to  the  \ung  venation.  o\ybelins  iiave  two 
characters  that  differ  from  the  situation  found  in 
most  crabronins.  These  are  the  nearly  equal  interoculai 
distance  above  and  below,  and  the  absence  of  a  distinct 
scapal  basin. 

Key  to  genera  of  Oxybeiini 

1.  Terga  l-lll  and  soinelimes  IV  and  V  with 

lateral  carina  (fig.  1  i  7);  Holarctic, 

Ethiopian   0e/omr<rn»  A.  Costa,  p.  360 

Only  terga  l-ll  with  lateral  carina   2 

2.  Metanotal  si)uainae  small  or  alisent.  pro- 

podeai muero  absent,  sternum  VI  in  fe- 
male with  a  high  keel;  Palearctic  and 

Ethiopian  Belomiwtidu  KohU  p.  360 

Metanotal  squamae  well  developed,  pro- 
podeai mucro  present  (fig.  1 18  A-F); 
sternum  VI  in  female  not  keel  shaped   3 

3.  Scutum  strongly  arched,  much  higher  in 

profile  than  rather  reduced  pronolal  cxILir 

S.  Africa    Brimoceius  Arnold,  p.  364 

Scutum  not  strongly  arched  and  not  rising 
higher  in  profile  than  pronotal  collar   4 

4.  Sctttellum,  at  least  posteriorly,  and  meta- 

notuiti  with  a  median  longitudinal  carina 
(fig.  118  F);  verticaulus  present;  world- 
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wide  except  Alutfalia .  Oxybehis  Lalreilk,  p.  364 
Scutellttoi  and  tnetanotuni  without  a  median 

carina  (fig.  1 18  D):  verticaulus  ahst-nt  . 

U.S   Encheniicrum  I'ate,  p.  364 

Genus  Beloniicruides  Kohl 

Generic  diagnosis:  Prons  simple;  mandible  with  exterao* 
ventral  margin  usually  notched,  sometimes  entire; 
psaniniopliore  present  in  botli  sexes,  weak  in  male;  pro- 
nolal  collar  ecarinate,  at  nearly  same  level  as  scutum; 
scutum  simple,  not  highly  arched;  scutellum  carinate 
lalor.ilI\ ,  with  or  without  weak  inedian  carina;  mcta- 
notuin  with  lateral  carinae  sometimes  lamellate;  post- 
spiracular  carina,  omaulus.  acetabular  carina,  verticaulus, 
stemaulus.  and  hypersternaulus  absent;  propodeum  with- 
out mucni.  lateral  proptideal  carina  well  developed  to 
absent;  male  lorcLoxa  simple  or  with  oblique  sulcus  on 
anterior  lace;  female  iorctarsus  with  rake; gaster  with 
tcrga  rounded  laterally  except  MI  with  lateral  carina; 
venter  convex;  Icrga  IMV  in  males  sometimes  with  trans- 
verse basal  pubescent  grooves:  male  pygidial  plate  trape- 
zoidal, female  sternum  VI  with  lamellate  median  keel. 

Gt'iigrap/iic  ran^c:  litiiiopiaii  and  Palearctic  Regions. 
Tliree  species  have  been  described  from  southern  Africa, 
four  from  the  Mediterranean  area,  and  one  from  aouth* 
western  US.SR, 

Syslemaiics:  BelomicroUles  is  distinguished  by  the 
absence  of  a  mucro  on  the  propodeum,  the  weak  devel- 
opnient  of  the  lateral  Ctrinae  of  the  metanottim,  and 
the  lamellate  median  keel  on  sternum  VI  of  the  Icinale. 
The  metanotal  carinae  vary  from  simple  to  strongly 
lamellate  and  posteriorly  angulate  hut  are  not  differen- 
tiated into  discrete  squamae.  This  genus,  (he  most  genera- 
lized in  the  Oxybelini.  offers  one  of  the  closest  links 
between  the  Crabroninae  and  Larrinae. 

Biology:  Unknown. 

Checklist  of  Betomicroides 

arauuius  Arnold.  1960;  Rhodesia 
feigusoni  Beaumont,  1960;  Greece:  Rhodes 
moHeyi  Arnold,  1927;  S.  Africa 

maunisitis  Pale.  l')3 1 ;  Alj:oria 
picltis  Arnold,  1927;  Rtiodcsia,  S.  Africa 
Mn/«cliir(Sdiulthess),  1925  (Oxy^Arf):  Tunisia 
schmifdeknechlii  Kohl,  1 8'W;  Tunisia 
zimini  (Gussakovskij),  1952  (Bclonntnis},  USSR;  l  ad- 
zhik  S.S.R..  Ukrainian  S.S.R. 

Genus  Belomierus  A.  Cosia 

(itiichc  diagnosis:  Frt)ns  .^miple,  vertex  Willi  (tig.  119 
A)  or  without  postocular  tubercles;  gena  with  or  without 
carina;  mandible  with  apex  simple  or  with  preapicaJ 
flange  (fig.  1 19  A),  extemoventral  margin  notched  or 
entire,  internal  margin  simple  to  notched  or  dentate 
medially;  female  with  psammophore  (fig.  1 17);  pro- 
notal  collar  ecarinate  and  rounded  laterally  to  carinate 
and/or  anpiilatc  laterally;  -.ciitimi  siuiplo.  fiot  highly 
arched;  scutellum  carinate  or  smiple  medially,  carinate 


laterally;  metanotu in  with  discrete  squamae;  pottspiracu- 
lar  carina,  omaulus.  hypersternaulus  and  sternaulus 

present  or  absent;  acetabular  carina  absent;  prccoxal 
area  with  or  without  tubercle,  propodeal  mucro  usually 
present,  lateral  propodeal  carina  present  (flg.  1 17); 
taisomere  V  not  en!att:ed.  female  foictarsus  with  strong 
rake,  legs  sometimes  modilied;  gaster  with  ler^a  1-111 
and  sometunes  IV  and  V  with  lateral  carina  and  usually 
sharply  bent  under  laterally,  venter  flat  or  slightly  con- 
cave (fig.  1 17);  male  with  or  without  subquadrale  py- 
gidial plate; sternum  VI  of  female  simple. 

Geographic  range:  Palearctic,  Ethiopian,  and  Nearctic 
Regions.  63  species  are  known.  This  genus  is  most  abun- 
dant in  warm,  arid  situations.  Twenty-five  species  are 
found  in  North  America.  Thirteen  of  these  are  endemic 
to  California.  10  are  distributed  in  various  parts  of  the 
western  United  States  willi  some  t-xteruiitii;  into  Canada 
or  Mexico,  one  is  recorded  from  the  Midwest  and  one 
from  the  southeastern  states.  Twelve  species  are  found  in 
the  Ethiopian  Region,  one  in  Ethiopia  and  t!ie  n^inainder 
in  southern  .Africa.  Of  the  26  Palearctic  ipecics.  eight 
are  Mediterranean,  eight  are  described  from  southwest- 
ern USSR,  two  are  recorded  from  Iran  and  Pakistan,  two 
are  found  in  Europe,  and  one,  itdicus,  is  widespread. 

Systeman'cs:  Belomierus  is  the  only  genus  in  the 
Oxybelini  in  which  the  first  three  terga  are  sharply  bent 
imder  laterally  (fig.  1 17).  In  this  character  the  genus  is 
similar  to  the  crabronin  genus  Anacrahro  (t\e.  123)  from 
which  it  may  be  easily  distmguished  by  the  venation  of 
the  forewing  and  the  presence  of  the  met«uitii  squamae. 
Tlie  distinct  squamae  also  differentiate  Belomiovs  from 
BclomicruiJes  and  Brimucetui  which  at  most  have  lamel- 
late lateral  carinae  on  the  metanotum.  Oxybelus  and 
Enchemicrum  are  further  distinguished  by  the  apically 
truncate  forewing  marginal  cell  (fig.  1 16  G)  and  the  lack 
of  a  L'LTial  ])s;icnnioplu>re  in  the  female.  In  Bvlomicnis 

the  apex  of  the  marginal  cell  is  acute  (fig.  1 16  H)  and 
the  genal  psammophore  is  present  in  the  female  (fig. 
117). 

In  North  America  there  are  f-vo  easily  difterentiated 
species  groups:  dikt  forbesii  gnmi^^  in  ulnch  the  squamae 
are  joined  to  form  a  posteriorly  notched  triangle  (tig. 
1 18  B,  C)  and  the  deuiorhricis  group  in  which  the 

squamae  are  well  separated  and  not  part  of  a  triangle 
(fig.  1 1 8  A,  E).  Examples  of  the  first  group  above  are 
jbrbesll,  penuti,  fivndscus,  martcopa,  and  serrano;  of 
tlie  second  group  arc  vlaJofhricis.  eriogonac,  secM, 
vierecki,  and  paciiappa.  Preliminary  study  of  Old  Worid 
species  indicates  that  itaiicus,  the  generotype,  might 
fit  into  the  forhesii  group.  South  African  species  exhibit 
a  variety  of  squainal  forms  that  have  been  assigned  to 
the  subgeneric  names  Nototis  and  Oxyhclomorpha  by 
Arnold  (1927  )  Obviously,  a  worldwide  study  of  sub- 
genera or  gnnips  is  needed. 

Important  taxonomic  references  are  Kohl  (1923), 
Arnold  (1927),  and  Pate  (1940a,  b). 

Biohgy:  Information  has  been  published  by  Williams 
(1936)  i>n  franviu  Ns.  by  Valkeila  (1963)  on  boreatis, 
and  by  Evans  (1969a,  1970)  on  Jorbesii.  Williams  re- 
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FIG.  1 1 7.  Belomicrus  eriogonae  Pate,  female. 
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Belomicrus  cladothricis 


Belomicrus  maricopa 


Belomicrus  vierecki 


Belomicrus  penuti 


Enchemicrum  australe 


Oxybelus  uniglumis 


FIG.  1 18.  Scutellum,  metanotum  and  propodeal  mucro  in  the  tribe  Oxybelini,  females, 
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corded  his  ^cies  as  nesting  in  sand  in      l-  rancisco, 
California.  Tlie  female  flew  out  of  the  bunow  backward 

and  obliquely  upward  as  she  distributed  excavated 
material.  No  tumulus  accumulated,  and  the  ne>it  en- 
trance was  left  open  during  provisioning.  Prey  were 
beetles  of  the  genus  Tricltoclinnis  (Melyridae;  Dasy- 
Cinae).  Valkcila's  dcsctiptiun  of  nesting  was  similar  to 
that  of  Williams,  and  the  prey  wdf,  Dasytis  niger{L.), 
which  i'i  :i  ihisviiiiL"  hceile  also.  Valkeila  observed  three 
nests  that  emoied  the  ground  at  an  angle  of  30  degrees 
and  then  leveled  off  near  the  cluster  of  four  cells  at  the 
terminus.  The  nests  were  about  4-S  cm  long,  and  one  of 
them  contained  34  beetle  prey.  The  egg  was  laid  between 
the  Luxao  of  the  beetle.  Evans'  observations  differed  in 
several  respects,  although  the  details  of  construction 
were  similar.  Working  in  Wyoming,  he  found  burrows  in 
compact.  sanJy-clay.  pebbly  soil.  Burrow  length  varied 
from  6  to  1 0  cm,  and  horizontal  depth  was  4  to  7  cm. 
Up  to  four  cells  were  closely  clustered  near  the  terminus. 
Prey  were  imniatuic  or  adult  rniiids.  Orcao.U-nts  >h- 
liquus  Uhler,  five  to  nme  per  cell.  A  parasite  wasiV/JO- 
tainia  trUtmeata  Wulp  (Sarcophagidae)  and  a  predator, 
Philautfius  pulcher. 

There  are  several  instances  where  species  m  dilierenl 
genera  of  the  same  tribe  may  take  prey  of  different 
families  (in  Bcmbicini,  for  example).  Also,  some  qwcies 
of  sphecids  may  have  several  families  and  orders  of  prey 
taken  by  a  single  \nd\\\A\nAiIMtdcnius.  Mu  nihembex). 
iiowever,  it  is  quite  unusual  for  species  in  the  same  genus 
to  select  prey  of  different  families  on  a  seemingly  fixed 
basis  as  in  Bctomicnis  and  fictcmnitts.  Substantiation 
for  this  situation  ni  the  former  genus  is  given  by  un- 
publidied  observations  of  R.  M.  Bohart.  In  1956,  Bohart 
and  MacSwain  culicclcd  luniiennis  Bflcttucnn  francisctis 
above  Placerville,  Culiinrnia.  The  Icmaic  wasps  were 
canying  melyrid  beetles  into  their  nests.  These  were 
Amecocerus cervicalis  Blaisdell  (Melyridae;  Dasytinae) 
and  an  unnamed  species  of  Aitiecucenis  (H.  B.  Leech 
del.).  In  the  same  year.  Bohart  observed  nests  of  5. 
penuti  and  B.colomtus  in  the  mountains  of  Nevada 
County.  California,  In  these  cases,  the  provisions  were 
all  immature  buns  of  the  family  Mliidae.  It  would  seem 
to  be  significant  that  petiuti,  coloratus,  indforbesii  are 
all  in  the  same  species  subgroup  and  different  from  the 
subgroup  to  which  frmciscus  belongs. 

The  host  and  other  nesting  information  is  unknown 
foriH  cladoiliricis  and  the  many  other  species  in  its 
group.  These  tiny  wasps  occur  in  western  United  States 
and  are  among  the  smallest  sphecids.  It  is  faiteresting  to 
speculaio  that  their  prey  may  be  something  quite  dif- 
ferent from  citiier  Melyridae  or  Miridae. 

Checklist  of  Belo/nicrus 

affinis  Gussakovskij,  1952;  sw.  USSR:  Tadzhik  S.S.R. 
anleniialis  Kohl,  1899;  Russia,  Austria 
apache  Pate,  1940;  U.S.:  New  Mexico,  Arizona 
Mcorauru5  Arnold,  1927.8.  Africa 
Aorat/A  Forsius,  1923;  Finland 
b/mmsuKobl,  1923;S.  Africa 


briUweUi  Fate,  1940;  U.S.;  Virginia,  Tennessee,  Florida 
caesariensis  Pate,  1931;  Algeria,  Spdn,  Portugal 

ssp.  niaiintsius  Beaumont,  1957;  Morocco 

ssp.  uceunicus  Beaumont,  l957;Moiocco 

ssp.  sahariciis  Beaumont,  1958;  Algeria 
cahuilla  Pate,  !')40;  i:.S.:  California 
cladothrtds  (Cockcrell),  1895  (Oxybelus).  w.  U.S., 

Mexico:  Baja  California 
minidoka  Pate,  1940;  new  synonymy  by  R.  Bohart 
prosopUis  Pate,  1940;  new  synonymy  by  R.  Bohart 
coloratus  Baker,  1909;  U.S.:  Idaho,  Nevada,  California 
cookii  Baker,  1909;  U.S.:  California 
crassus  Arnold,  1936;  S.  Africa 
cwamonga  Pate,  1940;  U.S.:  California 
dutiemis  Beaumont,  1957;  Morocco 
erhgonlfite,  1940;  U.S.:  California.  Oregon,  Nevada, 

Utah;  new  status  by  R.  Bohart 
excisus  Gussakovskij,  1952;  sw.  USSR:  Tadzhik  S.S.R. 
/emim'Kohl,  1923;  S.  Africa 
forbesii  ( Robertson).  1889  (Ox^beto);  w.  U.S.  and 

Canada 

cobanbkum  Kohl,  1892  {(kcybdus) 

larimcrcum  Rohwer,  1908 
jranmcm  Pate,  1931 ;  U.S.:  CaUfornia 

quemaya  Pate,  1940;  new  synonymy  by  R.  Bohart 
fiaiesius  Arnold,  1929;  S.  Africa 
islam  Pate,  1940;  U.S.:  California 
italkus  A.  Costa,  1871;centr.  and  s.  Europe,  oentr. 
Asia;  n.  Africa 

obsama  Kohl,  1892  (Oig^tba) 
jurumpa  Pate,  1940;  UA:  California 
/uuzo^r  Tsuneki.  1972;  Mongolia 
AoAMmta  Schulthess.  1926;  Tunisia 
A-r)/!//'t" f Braims).  IS'^fi  {nxybclnmiirpha)\S.  Africa 
/t«z/icr;(;i7  Ciiissakovskij.  l''52;sw.  LSSR:  Tadzhik 
S.S.R. 

maricopa  Pate,  1947;  U.S.:  Arizona,  New  Mexico 

mescalero  Pate.  1940;  U.S.:  New  Mexico,  California 

meyeri  Kohl,  1923;  Iran;  Pakistan 

minimus  Gussakovskij,  1952;  sw.  USSR:  Tadzhik  S.S.R. 

minutissimus  Arnold.  1936;  S.-W.  Africa 

mirificus  Kohl,  1905;  Ftliopia.  fcypt 

modestus  (Kohl),  1892  {Oxybelus);  sw.  USSR 

ffiofligio/<cta  Tsunekl,  1972;  Mongolia 

mono  Pale,  1940;  U.S.:  California;  new  status  by  R. 

Bohart 
moricei  Kohl  1923;  Israel 
multifascialus  Tsuneki,  l972;Mongplja 
nirginus  Kazenas,  1971 ;  sw.  USSR:  Kazakh  S.S.R. 
(>d(mi(>i^iona{1lixM)t  1892  (Oxybdus):  Algeria,  sw. 

USSR 

pacfuppe  Pate,  1940;  UJS.:  Crflforria 

pamdtis  (Radoszkowski),  1877  (a]9'teAis);sw.  USSR: 
Turkmen  S.S.R. 
/emoraUs  Kohl,  1900 
patei  Beaumont.  1950;  Algeria,  Morocco 
penurf  Pate,  1940;  U.S.:  California.  Oregon,  Nevada 
persa  Gussakovskij,  1933;  Iran 
potawatomi  Pate.  1947;  U.S.:  Iowa 
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queredto  Pate,  1940;  U.S.:  New  Mexico 
mdoszhowskyi  (Dalla  Torre).  1897  iOxybehisy,sw  VS&K: 

Tuikmcn  S  S.R. 
Jduiaius  Radoszkowski,  1 S77  (Oxybeloides),  nec 
Dahlbom,  1845  (Oxybelus) 
rhoJfsiantis  Arnold,  1927;  Rhodesia 
rujiviiuris  Arnold,  1936;  S.  Africa 
xhulfhessii  Kohl,  1923:  sw.  USSR:  Tuikmen  S.S.R. 
serhi  i'a(c.  I'MO;  U.S.:  s.  California 
serraiu)  Fa(e,  1940;  LI  S.:  California 
snrdidus  Arnold,  1927;  S.  Africa 
st€ckii  Kohl,  1923;  Europe:  France,  Spain,  Portugal 

ssp.  maroccanus  Beaumont,  1956;  Morocco 
f/w/'.r/uV.,  / Pate,  1940:  U.S.:  California 
tuktum  Pate,  1940;  U.S.:  Calif  ornia 
twmart  Arnold,  1927;  S.  Africa 
iv;/n  ,'/«"r'  P;ite,  1940;  U.S.:  Calif<irnia 
vtenxki  Tuic,  1940;  sw.  U.S.;  Mexico:  Baja  California, 

PUebla 

waterstomYjM,  1923;  Israel 
wouroukatte  Beaumont,  1967;  Turkey 

Genus  Brimocelus  Arnold 

Generic  diagnosis:  1  tuns  simple;  mandible  with  extemo- 
vcntral  margin  notched;  weak  psaimnophore  present  in 
female;  pronotal  collar  low,  narrow,  ecarinate;  scutum 
strongly  arched  above  level  of  pronotum;  scutcllum 
longiliidiiially  carinatc  medially  and  laterally,  dentate 
posterolaterally;tnetanotum  concave;  lateral  margins 
strongly  lamellate,  bent  upward,  and  angulale  posteriorly, 
posterior  margin  elongate  medially,  forming  slmrt  trough 
with  notdied  apex;  postspiiaculai  carina,  umaulus,  ace- 
tabular carina,  stemaulus,  and  hyperstemaulus  absent; 

prccnxa!  area  simple;  propodenni  with  nnicro  and  lateral 
piupoili-al  ,:iriiia  present;  [arsimierc  V  normal,  tonialc 
foretatsus  with  weak  rake;  gaster  with  tcrga  rounded 

laterally,  venter  convex;  terga  of  male  without  transverse 
pubescent  grooves;  pygidial  plate  of  both  sexes  triangular, 
sternum  VI  of  female  simple. 

Geographic  range:  Ethiopian  Region.  One  species 
known. 

Systemafics:  BrinKHvIm  is  distinguished  from  other 
oxybclins  by  the  reduced  pronotal  collar,  the  highly 
ardied  scutum,  and  the  developntent  of  the  metanotal 
nurgins.  These  are  more  strongly  lamellate  than  in  Beh- 
mkroides  but  not  difflBrentbiteti  Into  dimete  squmtae  u 
ia  Belonikriis.  Oxyhclus.  and  Endienticnm. 

Biology:  Linknown. 

Cheeklist  nt  llnmiu  fiiis 

«rfiB/l«  (.Arnold),  l^'ll  {Bcli<micnis);S.  .Africa 

Genus  Enchcmicrum  Pate 

Generic  diagnosis:  Clypeus  with  a  weak  mediodlscal 
tubercle;  frons  with  short  median  Innimudinal  earitia; 
mandible  with  extemoventral  margin  notched  in  male, 
sinuate  in  female;  female  vidthout  psammophore,  at 

most  with  a  few  aniiiiorhaet:i'.>  ov.  niandihle;  pronotal 
collar  carinate;  scutum  witii  longitudinal  median  depres- 


sion ;scuteUum  carinate  laterally,  ecarinate  medially 
(fig.  118  D),  edentate  posterolateially;  metanotum  with 

diseiete  squamae;  postspiracular  carina,  omaulus.  and 
hypcrstcrnaulus  present;  acetabular  carina  and  sternauluii 
absent;  precoxal  area  simple;  propodeum  with  mucro 
and  lateral  propodeal  carinac  present ;  tarsomere  V  en- 
larged, female  loietarsus  with  few  short  lake  setae;  gas- 
ter  with  terga  rounded  laterally  except  I  and  II  with 
lateral  carina,  venter  convex:  pygidial  plate  of  male 
trapezoidal;  sternum  VI  of  female  simple. 

Geographic  rm^:  Central  and  soudiem  U.S.  Only 
one  species  is  known. 

Systematics:  Enchemkrum  and  Oxybeha  are  closely 
related  genera,  which  may  he  distinguished  from  other 
oxybelins  by  the  following  combination  ot  characters: 
metanotal  squamae  discrete,  marginal  cell  truncate  api- 
cally.  abdominal  venter  convex,  and  psammophore  ab- 
sent. Envheinknon  differs  from  Oxyhelus  as  follows: 
verticaulus  absent,  scutum  strongly  arched,  scutellum 
and  metanotum  ecarinate  medially,  mandible  externo- 
ventrally  notched  in  male,  sinuate  in  female. 

Biology:  The  nesting  habits  of  Envhcmk  ruin  atisrrale 
were  observed  near  Willis,  Oklahonui  by  R.  M.  iiohart 
and  Holland  (1966).  The  two  burrows  were  located  1  SO 
feet  apart  on  opposite  sides  of  a  hnrrov.-  pit  pond.  They 
were  dug  vertically  in  lirmly-packed  sand,  had  one  com- 
pleted cell  about  7.S  cm  down  and  a  second  one  started. 
The  cells  contained  between  1  2  .mJ  I  6  flies  ea^h.  Tlie 
prey  were  of  uniform  size,  averaging  three  mm  in  length 
and  included  two  species  of  Ephydridae:  Paralimna  tex- 
ana  Cresson  and  Zer(>s  Oaript's  Cressnn,  and  one  species 
of  Doiichopodidae:  McUacra  calip'r/in'iius  Wheeler. 
When  hunting  prey  the  females  left  the  burrow  entrance 
open,  and  on  returning  they  flew  directly  in.  No  males 
or  parasites  were  observed  near  the  nests,  but  one  bur- 
to\'.  was  invaded  by  ants, /r/./      i r,  >,'i  v  f>ruii;, mis  aftalis 
(E.  Andre)  and  Dorymynnex  pyramUus  (Roger),  which 
were  eating  the  prey  in  the  unHnished  cell.  Both  sexes  of 
K  auorak  were  seen  on  flowers  of  Tmarix. 

Checklist  ot  Enchcmicntm 

austmle  Pate,  1929;  U.S.:  Georgia  to  Arizona,  n.  to 
nibiois 

Genus  Oxybelus  Latreille 

Generic  diagnosis:  Clypeus  usually  with  a  prominent 

niediodiscal  tooth  (fig.  I  1^'  Rl  or  longitudinal  carina; 
frons  simple;  mandible  with  externovcntral  margin  sinu- 
ate; female  without  genal  ammochaetae;  pronotal  collar 
usually  carinate:  scutellum  carinate  mediall\'.  at  least 
posteriorly,  laterally  with  a  thin  tlange  (fig.  1 18  F);  nieta- 
notum  usiMlOy  with  a  median  carma  and  with  squantae 
which  usually  appear  as  two  lateral  leaflikc  expansions 
or  lobes  (fig.  1 18  F);  postspiracular  carina,  omaulus  and 
acetabular  caruia  present ;  hyperstemaulus  present  or 
evanescent,  stemaulus  absent  or  incomplete,  precoxal 
carina  strong;  propodeum  with  mucro  and  lateral  pro- 
podeal carinae  present;  tarsomeie  V  enlarged,  female 
foretarsus  with  a  sliort  rake,  a  less  well  developed  rake 
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Belomicrus  maricopa 

FIG.  1 19.  Facial  portraits  of 

usually  present  in  male;  hindfemur  simple  distally  or 
keeled:  only  terga  I-II  of  gaster  with  lateral  carina  or 
line,  venter  convex;  pygidial  plate  of  male  trapezoidal, 
lateral  margins  usually  distinct;  sternum  VI  of  female 
simple. 

Geographic  range:  Oxybelus  is  the  largest  genus  in 
the  subfamily  Crabroninae,  followed  by  Crossncerus 
and  Eclemnitis.  The  genus  is  worldwide  except  for  the 
Australian  area.  The  more  than  215  listed  species  arc 
well  represented  in  all  other  Regions  but  especially  the 
Paiearctic.  An  unidentified  species  occurs  on  the  Gala- 
pagos Islands. 

Sysiematics:  Oxybelus  are  generally  recognized  as 
small  (3-10  mm  long),  stout  wasps  with  spiny  legs  and 
coarse  sculpture,  at  least  on  the  thorax.  As  would  be  ex- 
pected, the  morphological  differences  are  considerable. 
The  presence  of  both  squamae  and  mucro.  a  strong  pre- 
coxal  carina  and  acetabular  carina,  the  laterally  ecarinaie 
terga  III-V.  the  enlarged  last  tarsomere,  and  the  median 
carina  of  the  sculellum  are  adequate  for  separation  from 
other  Oxybelini.  The  closest  relative  seems  to  be  En- 
chemicrum,  which  has  no  precoxal,  acetabular,  or  median 
scutcllar  carinac. 

Sfwcific  and  group  characters  are  especially  to  be 
found  in  the  form  of  the  clypcus,  ocellar  area,  pronotal 
collar,  scutum,  squatiiae,  mucro,  hindfemur,  and  last 
tergum.  Markings,  including  eye  color,  arc  also  useful 
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Oxybelus  ventralis 

females  in  the  tribe  Oxybelini. 

but  are  subject  to  variation.  Pubescence,  particularly  of 
the  forewing  median  cell  and  of  the  propodeal  dorsum, 
offers  good  characters  for  some  species. 

Groups  can  be  based  on  the  form  of  the  mucro  and 
squamae.  Without  accounting  for  many  intermediate 
and  individual  sorts,  four  general  types  and  a  few  exam- 
ples are  as  follows:  (I)  mucro  lamelliform,  squamae  with 
inner  margins  evenly  incurved    lamellatus.  andalusiacus, 
and  lingula;(2)  mucro  spinose,  squamae  with  inner  mar- 
gins evenly  incurved  -  major,  ventralis,  and  argentalus; 
(3)  mucro  gutterlike,  squamae  with  inner  margins  evenly 
incurved  or  at  least  without  a  strong  inner  lobe  (fig.  1 18 
F)    unighimis.  packarJii,  and  aiirantiactis;  (4)  mucrt) 
Hared  distally  and  deeply  notched,  each  squama  with  an 
inner  lobe  which  is  often  strong  -  emarginatus,  similis, 
and  cordalus.  Group  ( 1 )  is  Old  World  and  best  represen- 
ted in  the  Ethiopian  Region.  Groups  (2)  and  (3)  have 
many  species  and  are  typically  Holarctic.  Group  (4)  is 
best  represented  in  the  New  World,  both  North  and 
South  America. 

More  comprehensive  and  useful  papers  arc  those  of 
Kohl  (1884a),  Brethes  (1913).  Arnold  ( 1927).  Yasumalsu 
(1935a),  Pate  (I937e),  P.  VerhoclT(  1948),  Facster 
(1949),  Bohart  and  .Schlinger  (1956.  1957).  Bluthgen 
(1954),  Guiglia  (1953),  Moczar  (1958),  and  Beaumont 
( 1964b).  Guiglia's  reference  contains  a  good  bibliography. 

Biology:  Oxybelus  burrows  often  occur  in  loose  aggre- 
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gations,  are  usually  &hort  (6-10  cm)  and  most  often  are 
located  in  and  or  sandy  soil.  Bania  along  a  water* 

course,  a  lake  margin,  or  pn  itcitcd  ureas  behind  an  OOCan 
beach  are  favored  sites  for  the  nests.  I  he  burrows  may 
end  In  one  or  a  few  oellc  that  are  stodced  with  a  great 
variety  of  flies,  but  specially  Muscoidca.  During  provi- 
sioning, the  nest  entrance  may  be  left  open  or  closed, 
depending  upon  the  species.  Prey  are  carried  to  the  nest 
impaled  on  the  sting  [uniglumn.  suhulatKS.bipunctalus) 
or  held  with  the  inidlegs  beneath  the  body  of  tlie  wasp 
(emarginatus,  subcomutm,  sericeus).  The  wasp  often 
alights  with  its  orey  near  the  nest,  then  tlies  up  and 
directly  down  into  the  entrance.  In  bipunctatus  the  wasp 
frequently  impales  the  prey  on  the  sting  only  after  reach- 
ing the  nest.  An  egg  is  laid  on  the  first  prey  in  a  cell.  The 
prey  may  be  numerous  if  they  are  smafl  midges  or  as 
few  as  llircc  if  a  riiedium  si/eJ  tly  is  provisioned.  Such 
diverse  families  as  Ephydridae,  Asilidae,  Syrphidae, 
Dollchopodidae,  Tadifaiidae,  Calllphoildae,  Therevidae, 
riiirononiidae,  Sarcophagidac,  and  Miiscidac  have  fipurcd 
in  prey  records;  but  the  last  four  tamilies  have  appeared 
most  often. 

The  most  frequently  observed  species  in  Europe  as 
well  as  America  is  unighimis.  Hamm  and  Richards  (1 93U) 
have  given  a  sumtnary  of  notes  by  other  workers  and 
added  some  of  tlicir  own.  Ttiis  species  is  one  that  carries 
its  prey  on  the  sting.  The  fly  is  captured  in  the  air  or  as 
it  ali:i:lits  nn  grass  stems  or  tree  stumps,  Paralysis  fitilows 
a  stmg  in  the  neck  region.  The  fly  is  impaled  on  the 
sting  so  that  it  trails  '^upaide  down  behind  die  wasp's 
tail."  Although  the  uniglumis  fem.ilc  doses  its  hunow 
whenever  it  is  prey  gathering,  several  sarcupliagid  Hies 
(Sphecapata  eoniea  FtSMti^Metopia  teueoeef^uk 
Rossi)  are  common  parasites. 

Several  unusual  observations  have  been  made  on  spe- 
cies o(  Oxrhfltis  Hoh.frl  .iiul  Marsh  (  I')6i0)  reported 
that  males  of  sericeus  in  California  acted  as  guards  near 
the  nest  and  struck  at  intruders  such  as  chrysidids,  mfl< 
tograniminc  sareophagids,  or  other  male  Oxybchis. 
driving  them  away.  Copulation  took  place  whenever  a 
female  emerged  from  her  burrow  or  returned  to  it  with 
prey.  \  nuitelied  pai-  te'iKiii'oJ  hiitliful  during  construc- 
tion uf  a  sinrie  110,1.  I  icqiK  tu  uialings  were  also  seen  by 
Krombein  (  1  'n  ib)  wilh  respect  to  emarginalus  in  Flori- 
da. This  autlior  also  noted  the  close  proximity  of  ant 
nests  (Dorynnrmex)  to  burrows  of  emarginatta  without 
apparent  conlliel  lioliari,  fin,  :un!  Unlland  ( gave 
details  of  nesting  habits  ot  sparidcus  on  the  sandy  shore 
of  Lake  Texoma,  Oklahoma.  Here  the  burrows  were 
nearly  vertical,  about em  deep  and  ended  in  two  or 
three  cells.  They  were  stocked  with  three  to  six  flies 
which  averaged  about  the  same  size  as  the  wasp.  An  en- 
trance-closing ritual  was  performed  whenever  (he  wasp 
left  the  nest.  This  involved  the  bringing  up  of  a  plug  of 
liainp  sand  and  tamping  of  ilie  closure  in  circular  fashion 
by  the  wasp  before  it  tlew  away.  The  resulting  "crater" 
seemed  to  serve  as  a  landmark  for  the  returning  wasp 
laden  w  ith  prey.  A  sort  of  "self-parasitism"  was  also 
reported  m  which  the  O.  sparideus  females  included 


paralyzed  sarcophagid  females  in  some  of  their  cells.  The 
maggots  emergeid  from  the  mother's  body  and  destroyed 
the  cell  contents. 

An  excellent  paper  that  gives  much  new  information 
and  summarizes  prevloos  reports  of  Oxybeba  nesting 
behavior  is  that  of  Peckham  el  at.  (1*^73)  These  authors 
found  that  association  of  the  sexes  at  the  nest  entrance 
in  subulatm  was  much  at  descrflied  above  for  serietm. 
.Also,  they  grouped  8  species  with  respect  to  digging  be- 
havior; bipundatus  and  uniglumis  are  "rakers"  and 
"pushers";  subuhnus  specializes  in  "canying";  excftrmonf 
is  a  "raker",  and  sericeus,  emarginatus.  sparideus  and 
subcontutus  are  "pushers".  Species  that  close  the  nest 
during  provisioning  are  bipunctatus,  uniglumis,  excla- 
mans,  and  sparideus.  Those  that  leave  the  nest  open  are 
seriMus,  mbubtus,  cressonii,  emarginatus  and  sub- 
contutus. 

Some  observations  imply  great  constancy  in  the  fami- 
ly, species,  or  even  sex  of  prey.  For  instance,  cells  of 

/Ittsfevf  excavated  by  Bohart  (unpublished  notes  I  fre- 
quently contained  only  male  Therevidae  of  .1  single  spe- 
cies. O.  sericeus  prey  reported  by  Bohart  and  Marsh 
(1960)  were  all  one  species  of  Ephydridae  (Ephydra 
riparia  Fallen).  Prey  of  O.  subcomulus  were  reported  by 
Peckham  et  al  as  male  -Syrphidae  exclusively.  Condu* 
sions  based  on  these  data  might  be  misleading.  All  evi- 
dence  suggests  that  Oxybelus  females  may  show  some  pre- 
ferences but  essentially  they  are  opportunists  and  cap- 
ture nics  that  are  abundant  and  locally  available. 

f'hecklist  ot  (Ixyhtlus 

abdummaits  Baker,  1896;  U.S.  w.  of  lOUth  nier.,  n. 
Mexico 

calligaster  Viereck,  1906  (Notoglossa) 
acutisHmtts  BischofF,  191 1 ;  Zaire 
asp.  propinquus  Arnold.  1927;  Ethiopia,  Rhodeda.  S. 

Africa 

aestuosus^\t\^wt,  1897;  Burma 
aetliiopicus  Camemn,  I9n6;S.  Africa 
agilis  F.  Smith,  l.H5(i;  India 
sabulosus  P.  Smith.  1H56 
agnitus  Br&thes,  1913;  Argentina 
^albimaculatus  Kazenas.  1972:  sw.  USSR:  Kazakh  S.S.R.. 

nec  Mickel,  1918 
aUtipes  F.  Morawitz.  1894;  sw.  USSR:  Turkmen  S.S.R. 
albopktus  Radoszkowski,  1877;  sw.  USSR:  Turkmen 

S.S.R. 

americaiuis  Spinola,  184 1 ;  French  Guiana 
analis  Cresson,  1 865;  Cuba.  Nicaragua,  Bermuda 

ssp.  himiiii  Krombein.  I<>5.^;  Baliaiiuis 
andalusiaciis  Spinola,  l«43;nw.  Aliica,  iialcaiics,  Sardinia, 
Corsica,  Spain,  s,  France 
arabs  Lcpeletier,  1 84S 
frnndigera  A.  Costa.  1883  {Notoglossa) 
aniliili(siii!iais  Moc/ar.  1958 
andalsiacus  Tsuneki,  1 96 1 
artdimts  Brithes,  1913;  Argentina 
Saussure.  1892;  S.  Africa 
argentaius  Curtis,  1833;  England,  Charmel  Is..  Belgium, 
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Netherlands 

?  decimmaeubtus  Donovan,  1 806  (Keapa) 

;crax  Shuckard. 
nigricornis  ShuckiXiii,  1X37 
ssp. acu/e0/u5  Thomson,  1870;  Sweden,  Denmark 
quatruordecimnolatus  Dablbom,  1845,  nec  Jurine, 

1807 

dW//ft<w»/ Schuiz,  1906 
ssp.  treforti  Saj6«  1884;  Austnii,  Hiuigaiy,  Czecho- 
slovakia 

ssp.bouwmani  P.  Verlioeff,  i')48:  Netherlands 
vp^ddteaumoiui  P.  Verhoeff,  1948;cenlr.  Europe 
ssp.gerstaeckeriP.  Verhoeff.  1948;  centr.  and  s.  Europe 
ssp.  I'longolicusTsaaeki,  1''72;  Mononlia 

a/genteopilosus  Cameron,  1 89 1 ;  w.  U.S.,  w.  Mexico 

argentmus  Brtthes,  1913;  Aigentbu 

Ofgypheus  R.  Bohart  and  Schlinger,  19S6;  w.  U.S., 
n.  Mexico 

OfiokH  Benoit,  1951 :  Zaire 

aurantiacua  MiHs;iry,  1  S,H.';  in  rope,  n.  Africa 

rufitanis  F.  Morawi(/.,  1 894 
awifrons  F.  Smith,  1856;  Brazil 

aztccus  raineron.  18')| ;  Mexico,  cenlr.  America 
harcii  Rados/kuwski.  I893;sw.  USSR:  Turkmen  S.S.R. 
bedmanae  .Arnold.  1936;  Botswana 
hkarmilm  .Arnold,  1'>:9:S.-\V.  .Africa 
bipunctatm  Olivier,  1811;  Futo^w,  Japan,  e.  U.S.,  e. 
Canada 
ttigroaeneus  Shuckard,  1837 
bev«^rus  Schilling,  1848 

^sp.  rhcritinphiltis  Beaumont,  19S0;  Algeria,  Morocco 
brauim  Arnold,  1927;  S.  Africa 
bugttben^  Cameron,  1891 ;  Mexico,  Fanama 
longi spina  Cameron,  1891;  new  ^nonymy  by  R. 

Bohart 

bugobemis  Dalla  Torre,  1897 
cafifornicus  R.  Bohart  and  Schlinger,  19S6;  w.  U.S., 

Mexico 

cdlaniPHc.  194.^;  Trinidad,  Hra/il 
caaaliadtttus  Raduszkow&ki.  1877;  sw.  USSR:  Turkmen 
S.S.R. 

sap.  serakseiiiis  Radoszkowski.  1893;sw.  USSR: 
Turkmen  S.S.R.,  Spain 
canalh  R.  Bohart  and  Schlinger,  1956;  sw.  U.S.,  n. 

Mexico 

canesceiu  Cameron,  18^0:  India 
aoitutus  Gu&sakovskij,  1933;  Iran 

(•tjf;7,",'.7'-,  (v;w  (.Schrottky).  \'W>  (.Vofoir/oiM);  Paraguay 
Lijucij^u  ui  Kados/kowski.  1893;  USSR:  Georgia 
ceylonicus  (  aineron,  1  S'JO;  Sri  Lanka 
chilensis  Reed.  1894;  Chile 

dtrinubts  Gussakovskij.  19S2;  sw.  USSR:  Tadzhik  S.S.il. 
ciiriiuis  Rad.is/knwski,  1 8^)3; sw.  USSR: Turkmen S.S.R. 
danJeslinus  ICohl,  19U5;  Chile 
eoeaaOBe  P.  Veihoeff,  1968;  Morocco,  Canaiy  b. 
cnchisf  Pato.  1^43;  sw.  U.S.,  n.  Mexico: Chihuahua, 

Uaja  (  aliiornia 
a>copa  Pate,  1943;  U.S.:  California 
coUam  Kohl,  1884;  Arabian  penui. 
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cumaius  Kccfi,  1 894;  Chile 
congoi^Bin  Benoit,  I9SI ;  Zaire 
coniferus  Arnold,  l*'.^! ;  Ethiopia 
continuus  Dahlbom,  1 84S ;  iigypt 
cordatus  Spinola,  185 1 ;  Chile 
cordiformit  Gussakovskij,  1952;  sw.  USSR:  Tadzhik 
S.S.R. 

comutus  Robertson,  1889;  U.S.  w.  of  100  mer.,  Mexk»: 
Jalisco,  Dmanpo 
qmJrkolor  Cockcicll  and  Uakcr,  1896 
pijlygoiii  Roliwor.  1409 
crandalli  R.  Bohart  and  Schlinger,  1956;  U.S.:  Arizona, 
Arkansas 

cresxnUi  Robertson,  1 889;  U.S.:  Utah  and  Texas,  e.  to 

Virginia,  n.  to  Michigan 
cm/ffftff  Saussure,  1892;  Madagascar 
cun'isain's  Arnold,  i  1 1  uopian  Region 

decipiem  brethes,  1913;  Argentina 
deeonms  (Mickel).  1916  (Notoghm):  U.S.:  New  York, 

Michigan,  FUirida 
iUeserticola  Tsuncki,  1972;  Mongolia,  nec  Beaumont, 

1950 

diplirllusfA.  Costa),  1882  (.-1 /tywJffipi*);  Sardinia 

^p.pliuruo  Kohl,  1884;  n.  .Attica 
dissectus  Dahlbom.  1845;  centr.  Furope,  n.  Africa 
monofc/ws  Gerstaecker,  1867 
WOTOJUJ  Chevrier,  1868 
ssp.  ehiirneofaiciatiis  Dahlbom,  1845;  France,  Spain 

c/M/'Jwr/ Maiquct.  1896 
ssp.  elega/n  .Mocsary,  1879;  Hungary.  Czechadovakia, 
Mongolia 

ssp.  tingitmus  Beaumont,  1950;  Morocco 
disstmllis  Amdd,  1934;  Rhodesia 

t/usmcri  1".  Perez.  I ''66;  Spain 
chunwoguitatus  Arnold,  1952;  Rlu>de!>ia 

cburueus  Radoszkowski,  1877;sw.  USSR:  Turkmen 

S.S.R. 

lurkesiankus  Mocsary,  1879 
elongatus  Radoszkowski,  1877;  sw.  USSR:  Turkmen 
S.S.R. 

enwghatus  Say.  1837:  s.  Canada,  U.S.,  Mexico 

diluim  Baker,  1  S<)h 

tr^ta  Cockerell  and  Baker,  1896 

amaicanus  Rfibertson.  1901  {Notogjhst^ 

p:irifiaii  Rohwer,  1''00  (AV)/fj?/(>.vw) 

minor  Mickel,  1^16  (Noionlnsfui) 
exdSumrns  Vie  reck,  1906;  Li  S.,  n.  Mexico 

townscndi  Rohwer  and  Cockerell,  1908 

ff/ge/JWr/Ks  Mickel,  1916 

pectorosusUicyjA,  l'>18 
eximm  Sidcmaiui,  1 894;  China 
fedtaekenkot  Radoszkowski,  1877;sw.  USSR:  Turicmen 

S.S.R.,  Tad/hik  S.S.R. 
jUcheri  Spmola,  1838;  l:gypt 

afiiemus  Kohl,  1884 

ssp.  tcgularis  E.  SauniJL-:%.  ]'>03;  Canary  Is. 
Jissns  Lepeletier,  1845;  France 
/lavicomis  Arnold,  1927;  Botswana,  Rhodesia,  S. 

Africa 


Copyrighted  material 


368  SPffECfD  WASPS 


ssp.  nyasiae  Arnuld,  1*^27,  l  unzania 
/bp4>er  Cameion,  1890:  India 
t/lay4?('s  Kczciias,  1972;  sw.  USSR:  Kazakh  S.S.R.. 

nee  Camemn,  1890 
/Isviiwnrfit  Arnold.  1Q27;  Rhodcsiy 
fiaaor  Rohwer  and  Cockereil,  1908;  U.S.  w.  of  lOOth 
mer.,  Mexico:  Baja  California 
iiinbrostis  Mickel,  1916 
puente  Pate,  1943 
fimidulentus  Arnold,  1940;  S.-W.  Africa 

u'.  (7/'f<7,-v  Arnold,  I''29,necBr^thes,  1913 
frontalis  Robertson,  1889;  U.S.:  e.  of  Rocky  Mts.; 

Mexico:  Veracruz 
fiih  icjuJis  C-dmeron,  l'>08;  India 
fulvopiinsus  CaineiDii,  I89();  India 
furcijcr  Turner,  1917:  India 
/Utt»/ur/us  Gussakovskij,  1930;  $w.  USSR:  Tadzhik 
S.S.R. 

glasunowi  F.  Morawitz,  1894;sw.  USSR:  Turkmen 
S.S>R* 

^Mmsn  Tsuneki,  1972;  Mongolia 

giiic/iarJi  BcaLiiiK iiil.  1950;  Algeria 
fiaemurrhoidalis  Olivier,  1811;  Europe 
stp.  bkohr  Schilling,  1 848;  Germany 
harraricus  Arnold,  1927;  Ethiopia 
imiatus  l-abricius,  1804;  Spain.  Morocco,  Tunisia 

lancifer  Olivier,  1811 
hessei  Arnold,  1929;  S.-W.  Africa 
hurdi  R.  Bohart  and  Schlinger,  1956;  Mexico 
impcruilis  CJorstaecker.  1867;S.  .Mrita 
inontatus  (Ruberlson),  1901  {Nologtossa);  e.  U.S. 
bisularis  Kohl,  1884;  Sri  Lanka 
fintcrruptiis  HrtMhos.  1913;  Argentina, necCreSton,  1865 
jucrgenscni  Brethes,  1913;  Argentina 
Urglskm  Radoackowski,  1893;  USSR:  Kirghiz 
ktzilkumii  RadosidcowSkl,  1877;sw.  USSR:  Tuikmen 

S.S.R. 

kromheini  R.  Bohart  and  Schlinger,  19S6;  U.S.: 
California 
Jiwlirx  Say,  1837;  e.  U.S. 
ssf.fiUvipa  Robertson,  1889;  se.  U.S.  coast 
Jhridamts  Robertson,  1901 
lameUattu  Olivier,  181 1 ;  Cyprus,  e.  Mediterranean  area, 
n.  Africa,  \v.  India 
an»(P9'/ Spinola,  1838 
sagtttatus  Dahlbotn,  1845  (Nottigknsa) 
squamosus  F.  Smith,  1875 
forticarinatus  Cameron,  1908 
ssp.  bicDliinsijiuima  .Strand,  1922; Taiwan 

kankauemis  Strand,  1922 
ssp.  bank^  Ashmead,  1905;  Philippines 
ssp.  divark  atus  Pate.  1938;  Philippines;  Mindanao 
ssp.  at'</Mfpurtt7</m.v  Pale,  1938;  Philippines;  Luzon 
kmceoktus  Gerstaecker.  1 867;  Saudi  Arabia 
latidens  Gerstaecker,  1867;  centr.  and  e.  Europe,  Middle 
l-ast 

psammohiiis  Kohl,  1884 
ssp.  flavitibuUs  Tsuneki,  1971;  Mongolia 
kitifions  Kohl,  1892;  USSR:  Ckucaaus 


laiilinealm  (  anicron.  19U8;  India 
karo  Olivier.  1811;  Europe  to  Mongolia 

armiger  Olivier,  1811 

tf/gf&iis  Marquct,  1881 

OptKUS  Toiiinier,  1901 

ssp.  n^gu/osus  Moczar,  1957;  Hungary 
kptuna  Arnold,  1927;  Rhodesia 
/t'U'/v/ Caiticion.  1 890;  Sri  Lanka,  India,  Japan, Taiwan 

sakuranus  Tsuneki,  1966 
litmua  Arnold,  1927;  Rhodesia 
Uneatus  (Fabricius),  1 787  Q^omada)',  centr.  and  s. 
Europe 

Ae/Mnosi/f  Olivier,  1811 
lin^iiifcrus  Turner.  1917;  India 
iingula  Gerstaecker,  18b7;  Rhodesia 

p/n/tfffuj  Saussure,  1892 

jp/n//e/»s  Cameron,  1905 

striariscutis  Camewn.  1905 

kalaharUus  liiSLfiolY,  I'M  3 
lindeyi  R.  bohart  and  Schlinger,  1956;  U.S.:  California 
btbrkus  Beaumont,  1950;  Algeria 
macswaini  R.  Bohart  and  Schlinger,  1956;  U.S.:  Cali- 
fornia, Arizona 
macuHpes  F.  Smith,  1856;  centr.  Europe,  Middle  East, 
sw,  l!SSR 

solakii  Rados/kouski,  1877 

acuticoniis  [•.  Morawiu,  1891 

pictipes  F.  Morawitz,  1891 
maidlii  KoM,  1923;  Pakistan 
niuior  MiLkcl.  l'no;e.  U.S. 
mandibulam  Dahlbom,  1845;  Europe,  sw.  USSR 

serkatm  Gerstaecker,  1867 
maracandiaia  Radoszkowskl,  1877;  sw.  USSR:  Turknnen 
S.S.R. 

mvginatui  F.  Smith,  1856;  Brazil 

marginelhis  Spinola,  1851;  Chile 
imrgmicoUis  Gussakovskij,  1933;  Iran 
matabele  Arnold,  1927;  Rhodesia 
merwenm  Radoszkowskl.  1893;  sw.  USSR:  Turkmen 
S.S.R. 

niermi*fc  Dalla  Tone.  !S97 
metopka  Kohl,  1 894;  Mozambique 
mexicama  Robertson,  1889;  Mexfco,  Belize,  Nicaragua 
minutlssimus  F.  Morawitz.  1892;  sw.  USSR 
MOCaarf  Tsuneki,  1972;  Mongolia 
fmodestus  Brethes.  1913;  Argentina,  ncc  Kohl.  1892 
mueronatus  (Fabricius),  1793  (Cmbro);  centr.  and  s. 
Europe 

piii^iia.x  Olivier,  1811 
belius  Dahlbom,  1844 
am6/^us  Gerstaecker,  1867 
saUfUaris  A.  Costa.  1871 
nwrUiuiiulis  Moesan.'.  1879 
ittjfr/vCTj/ra  Tournier,  1901 
maculivenlhs  Jinurwct,  1901 
immacubitus  GyiigWa,  1944 
MtOtalus  Balthasar,  1972 
ssp.  moricei  Beaumont,  1950;  Canary  Is.,  Algeria, 
Ubya 


^..py lighted  material 
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nanus  Bingham,  1897;  Burma 
nasutiis  BisL-hoff,  1")13;  S  -W.  Africa 
naialensis  Arnold.  I ''2 7,  S.  Atrica 
neuvUlei  Magretti,  1908;  Kenya 

Robertson,  1889;  se.  Canada,  e.  U.S. 
n^/uAii  Turner,  1917;  India:  Assam 
"rnigriventris  Tsuneki,  1963;  Thallaod,  nec  Toumier, 
1901 

n^^nkus  TsuMVi,  1966;  Japan 

ssp.  fnrmosiis  Tsuneki,  I  '>(iS :  Taiwan 
oasicola  Tsuneki,  1972;  Mongolia 
occitaniem  Marquet.  18'>6:  France 
pocAan/n  Robertson,  18H'>;U.S. 

texanm  Robertson.  1889 

heterolepis  Cockcrdl  and  Baker,  1896 

defectus  Cockerell  and  Baker,  1896 

un/cu«  Mickel,  1918 

carolinus  Banks,  1921 
paenenrnginatus  (Viereck).  19U6  {/^otoghm);  UJ5.: 
Kansas 

palUdm  Arnoltl,  1927:  Hthiupia,  Tanzania 
palmetorum  Beaumont,  l''.>0:  F.gypi,  Mauritania 

desertkola  Beaumont.  1950 
pampantm  Br^thcs.  191 3:  Argentina 
paracochise  R.  Bohart  and  Schlinger.  1956;  U.S.:  Ari- 
zona, Texas;  n.  Mexico 
paraguayensis  Br^thes,  1909;  Paraguay 
parisimts  (Kittel),  1828  (Oabn));  France 
pannis  CrcsstMi.  1 865 ;  U.S.  w.  of  100th  mer.,  n.  Mexico 

iniennedius  Baker,  1896 

eokaadensb  Baker,  1S96 

incisura  imckcl.  1 9 1 6  (A'oroghssa) 
paucipunctatus  Arnold,  1927;S.  Africa.  Rhodesia 
pectoralis  F.  .Vlorawitz,  1893;sw.  USSR:  Turkmen 

S.S.R.,  Tadzhik  S.S.R. 
pen>i^«?>'/ Saussure,  1892:  S.  .-Mnca 
peromatus  Arnold,  1944:  Madagascar 
phU^pinen^  Paie^  1938;  Philippines 
ssp. retkubtusPite,  1938;  Philippines:  Mindanao, 
Saniar 

phyUuphurus  Kohl,  1898;  tgypt,  Algeria 
pktaentb  Canteron,  1908;  India  to  Thailand 

aurifnms  Cameron,  1902:  nec  P.  Smith.  1856 
piciisculis  "Cameron"  Turner,  1917,  in  error 

pktus  Arnold,  1927;  Rhodesia,  Mali 

pilostis  Arnold.  1927;  Ethiopia 

pilatila  Pale,  1943;  sw.  U.S. 

platensis  Brethes,  1901 ;  Argentina 

potyacantkus  A.  Costa,  1882;  Sardinia 

polyceros  Pate,  1943;  Venezuela,  French  Guiana 

pi4luM.skii  I  suncki.  1">7^,  Mongolia 

pygiUialis  GussakovskiJ,  1952;  sw.  USSR:  Tadzhik  S.S.R. 
pynaa  (Rohwer),  1914  (Afol(vloai);GiMtennb 
quattuordecimnotatm  Jurine,  1807;  centr.  and  s.  Europe, 

n.  Africa,  sw.  USSR 
crassipes  Walckenaer,  1817  {Crabro),  nec  Fabrichis, 

1798,  new  synonymy  by  J.  Leclercq 
punctatus  Walckenaer,  1817  {Crabro),  new  synonymy 
by  J.  Lederoq 


quattuordecbngutttttus  Shuckard,  1837,  lapsus  or 

emendation 

jurcam  Lepeletier,  1845 

quad  rim )  talus  A.  Costa,  l883,QacSay,  1824 

tnaritimus  Marquet,  189(> 
imeoeas  Pate,  1943;  U.S.:  New  Jersey 
ntp/or  l  epeletier,  1 845;  France 
r^ectus  Baker,  1896;  U.S.:  Colorado 
robertaonU  Baker,  1896;  w.  U.S. 

variiy^lnratus  Baker,  1896 

hirsuius  Baker,  1896 

apicafus  H.  Smith,  1908 

glenensis  H.  Smith,  1908 
robusius  Cameron,  1890;  India 
ntbrocaudatia  Arnold,  1927;  Rhodesia,  Tanzania,  S. 
Africa 

ru/tcatidis  Cameron,  1905;  Rhodesia,  S.  Africa 

capfiisis  Cameron.  1''05 

ssp.  melamrius  Arnold,  1927;  S.  Africa 
ruficomis  F.  Smith,  1856;  India 
mfipcs  Taschcnheip,  1880;  Ethiopia 
rujopictus  F.  Morawili,  1892;  sw.  USSR 
sarajfschmd  Radoszkowski,  1877;  sw.  USSR:  Turkmen 

S.S.R. 

it  mtm  Robertson,  1889;  U.S.;  Mexico:  Bqa  California, 
Nayarit 
</dica/usMickel,1918 

rfocffAif  Krombein,  1955;  new  synonymy  by  R. 

Boll  :i  It 

sunUis  Cresson,  1865;  w.  U.S. 

sliiiir//>oi»  Mickel,  1916(Aro/0gilli7saa) 

si'Iilarius  .Arnold,  1927;  Rhodesia 
spariJeus  Cockerell,  1895:sw.  U.S.,  n.  Mexico 
spectabilis  Gerstaeckcr,  1867;  sw.  Europe,  nw.  Africa 
.V)//i;</r>susGu8sakovskij.  193S;sw.  USSR:  Turkmen 

S.S.R. 

j/evenso«/ Arnold.  1927;  Rhodesia 
stnmdi  YasumaUni,  1935;  Japan 
subcomutus  Cockerell,  1 895;  U.S.,  n.  Mejdco 

cockcnllii  Baker.  1896 

punctatus  Baker,  1 896 

snw/uf  Baker.  1896 

dcmercnsis  Rohwer,  1909 
subcristatus  Sauiisure.  1892;  Madagascar 
subsp^Kmis  King,  183S;  s.  Europe,  Middle  East,  n. 
.Africa 

4m^///k  Gussakovskij,  1935;  sw.  USSR;  Tadzhik  S.S.R. 
SUfrtrfsttll  Robertson,  1889;  U.S. 

nmcronatus  Padcard,  1 867,  nec  Fabricius,  1 793 

Packard!  Dalla  Torre,  1890,  nec  Robertson,  1889 

acutus  Bakcf,  1  80<, 

albosignatus  H.  Smith,  1908 

mottemb  Mlckel,  1918 
aUuensis  Pate,  1938;  Borneo;  Philippines  P;ilawan 
teenigaster  (VKtcck),  \'->i)b  {i\'utoglussa);w.  U.S.,  Mexico 

fasiigatus  .Vlickcl,  1916 

alhoimcidatus  Mickel,  1918  ih'ntogfossa) 
taprobanensis  Pate,  1930;  Sri  Lanka 

ceykmicus  Cameron,  1900,  nec  Cameron,  1896 


imiiaiiii 
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larijensis  Bretlies,  1 91 3;  Argentina 
taxhenbergi  Kohl.  1XX4-,  S.  Africa 

J'axciaius  Tasclienbcrg.  1 873,  nec  Dahlbom,  1845 
lengu  Tsuneki,  1972;  Mongolia 
limberlakei  R.  Bohart  and  Schlinger.  1956;  U.S.: 
California 

/toftftif  Chevrier.  I868;centr.  Europe 

tnaiscaspu  m  Radoszkinvski,  1 888; SW.  USSR 
tnnswna  Turner,  1917;  India 
tap.  thtOama  Tsunetd,  1963;  Thailand,  nec  Tsuneki. 
1961 

/r/fo/or Gusisakuvsi^ii.  USSR:  Tadzhik  S.S.R. 

trUciiiiittis  F.  Smith.  1856;  India,  Burma 

trispinosm  (Fabricius),  1787  (Apis)',  continenul  Europe 

noTrfpAT  Olivier,  1811 
wmhimh  ( Linnaeus),  1758  (Ve^/a);  Europe  to  Mongolia, 
N.  America 

unigbimmb  Christ.  1 791  (Vespa),  lapsus 

punctatm:  Fahricius.  1 79  "  (NDimda) 

tridens  Fabricius,  1793  (Crabru) 
?  deeimmaculatus  Donovan,  1806  (KeQw) 

pygmaeus  Olivier,  I H 1 1 

quadrinotatus  Say , 

bnpatkns  F.  Smith.  1 856 

ihMmrpna  Cresson,  1S6S 

>&i!iurGerstaecker,  1867 

ifOrflc/ Pro  vane  her.  1883 

montatius  Robertson,  1 889 

hbpankus  Giner  Marf,  1943 
j/mroff <•  Cheeanan,  1928;  Society  Is. 
variaiis  F.  Morawitz.  1891;  USSli 
vaHegatus  Wesmael.  1852,  centr.  and  s.  Europe 

pufcAe////s  (Jcrslaecker.  1867 
ventmla  Fox,  1894:  L'.S.:  Pacific  coast  states;  Mexico: 
Baja  C'alit'ornia 

manni  Rohwer,  1909 
ivnuffus  Sickmann,  1894;  China 
rcrliiH'ffi  [{eaiimorit.  1950;  Algeria 
viclor  Lepciclicr,  1 845;  centr.  and  s.  turopc,  Mongolia, 
n.  Africa 

ilubins  Dahlbom,  1 845 
/a«w/«jDahIboni,  1845 

Umptex  Dahlbom.  1 845 

ono/it  Cerstaecker,  1867,  nec  Cresson.  1865 

elegantubis  Gerstaecker.  1 867 

ino'Htp!ifi  Gerstaecker.  1867 

nteiaiidtoiicus  {^.hQvikt,  1868 
wUhwmonma  Arnold,  1927;  S.  Africa 
»vv>w/wm/ Arnold.  1927;  S.  Africa 
xanthiigasur  Pate,  1938;  Borneo 
xmpliilus  R.  Bohart  and  Schlinger.  1956; sw.  U.S. 
zaiw/lor/ Guiglia.  1943;  Somalia 

Nomina  nuda  m  Ox\  hclus 

antigae  "Tuurnier",  Antiga  and  Uolill.  1904 
ebwneus  **L.  Dufour",  Doun.  1874 

Tribe  Onbranioi 
CrabroDtns  are  a  large  and  varied  group  of  waips  cunent* 


ly  divided  among  39  genera.  As  a  rule,  they  can  be  recog- 
nized by  the  large,  cuboidal  head,  lelativcl  v     lut  thorax, 
and  stout  legs.  The  gaster  is  tometimes  pedunculate, 
and  then  it  characteristically  readies  its  greatest  size 

behind  the  middle.  hnltunuKigists  i)fien  iciul  lo  ci|ujii.- 
the  crabronins  with  the  relatively  large  and  distinctive 
species  in  the  genus  Crabro  (fig.  1 20).  However,  many 
of  the  species  are  small,  some  as  short  as  2  mm.  The 
considerable  variuhility  in  evolutionniy  Jovelopmeni  is 
indicated  by  table  I  5. 

Tribal  diaiinosis:  Small  to  medium  large  forms,  2  to 
14  mm  long;  eyes  naked  or  rarely  hairy,  inner  orbits 
nearly  always  converging  below,  often  strongly  so; 
eye  facets  usually  enlai^g  ventrad;  frons  often  with  a 
definite  scapal  bashi  which  may  be  margined  laterally, 
dorsally,  o\  hiiih :  i h  oll  ii  tn:Liii>le  various,  occipital  carina 
complete  or  incomplete;  antennal  sockets  usually  dose 
to  each  other  and  to  inner  orbits:  dypeus  usuafly  tians* 
verse;  male  antenna  with  12  or  13  articles,  female  with 
12;  scape  often  with  one  or  two  carinac;  male  llagellum 
sometimes  broadened  and, or  fringed  beneath;  palpal 
formula  6-4,  6-3  or  5-3;  mandible  apex  simple  or  biden- 
late,  rarely  tridentate,  inner  margin  simple  or  dentate, 
inner  base  sometimes  with  a  large  tt>oth  or  pnmg;  man- 
dible socket  closed  except  ia  Eittow nrahm,  Aiuicrabro, 
and  Ena>pi>gnaihus;  metanotum  and  propodeum  with- 
out imicru:  :ncianiitum  usually  without  squamae;  sub- 
marginal  cell  separated  by  a  vein  from  discuidal  ceil  I 
(fig.  1 1 6  D):  gaster  often  pedunculate;  male  pygidial 
plate  present  <ir  ;ihsenl.  female  pygidial  plate  triangular 
and  tlai  or  narrowed  and  guttered. 

Systematica:  Nearly  all  Crabronini  have  the  eyes  ex- 
panded below  and  inwardly,  crowding  the  antennal 
bases.  This  is  accomplished  in  part  by  an  enlargment  of 
the  facets  in  the  affecK-J  uicu.  In  most  Oxybctini  the 
eyes  are  simply  bowed  inward  medially  and  the  facets 
are  only  a  little  enlarged.  An  exceptional  crabronin  is 
ArHurahri'  in  which  flic  eyes  ;in.'  Imwod  in  similar  to 
those  of  many  Oxybclini  althougti  the  lacets  are  still 
Urger  mesad. 

The  most  generalized  Crabronini  are  so:iioiimes  called 
the  ''tncopognatlius  series".  Included  geneia  ate  /-ji- 
copognathus,  Aitacrabro,  Entomocmbw,  and  Eittomog- 
nathus.  All  of  thes  ■  h.ivc  the  mandible  notched  exierno- 
ventrally  and  simi'lc  .  fiiLally.  The  female pygidium  bears 
a  Hal.  triangular  phiie  u'm'iI  :>•-  :i  ".itrl  pusher"  during 
ground  nest  construction.  1  he  palpal  formula  is  6-4.  All 
but  EHtomognatha  have  the  mandibular  socket  open 
as  in  the  O.xybelini. 

In  more  advanced  genera  of  the  Crabronini  a  number 
of  evolutionary  trends  are  discernible:  ( 1 )  the  mandibular 
socket  becomes  closed;  (2)  the  mandible  loses  the  exter- 
noventral  notch  and  becttmes  divided  apically;(3)  the 
palpal  forimda  is  reduced  to  ti-3  as  in  Odonlocrahro  and 
Tracheliudes  or  lo  S-3  as  in  Rhopaium  and  related  gen- 
era; (4)  the  male  flagellum  may  become  expanded, 
fringed,  or  shurtoncd  to  10  articles;  (  5)  shield-like  struc- 
tures may  develop  in  males  on  the  forefemur  as  in  one 
EctemniuSy  foretlbia  as  in  many  Crabro,  or  foretarsus  as 
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FIG.  120.  Crabro  talipes  F.  Smith,  male. 


in  some  Crvssocerus  and  Lestka;  (6)  the  gastcr  may  be- 
come pedunculate  as  in  Rhopalum.  Moniaecera,  and 
ArnolJila;  (7)  and  the  pygidium  may  become  greatly  nar- 
rowed and  gutter-like  or  even  spiniform.  These  and  other 
trends  are  depicted  in  Tabic  1 5. 

The  5-3  palpal  formula  referred  to  in  number  3  of  the 
above  list  can  be  used  to  partially  characterize  eight  gen- 
era which  can  be  considered  the  Rhopalum  series.  Inclu- 
ded are  Rhopalum,  Podagritus,  Podagritoides.  Echucoides, 
Notocrabro,  Isorhopatum,  Moniaecera  and  Iluavea.  In 
these  genera  the  body  form  is  usually  slender  and  elon- 
gate, the  gaster  is  pedunculate,  and  the  hindtibia  is  often 
clavatc.  Podagrilus,  Echucoides  and  Podagritoides  are  so 
closely  related  to  Rhopalum  that  they  could  be  consider- 
ed as  a  group  of  subgenera  of  the  latter.  However,  if  the 
four  genera  were  combined,  the  resulting  entity  would  be 
large  and  heterogeneous.  Tlicrefore,  as  long  as  they  can  be 
separated  satisfactorily,  it  is  more  convenient  to  consider 
them  as  distinct. 

In  some  situations  it  is  difficult  to  guess  the  evolu- 
tionary significance  of  various  characters.  An  example 
is  the  disposition  of  the  ocelli  in  a  broad  triangle  as  in 
Crabro  or  an  equilateral  one  as  in  Crossocenis.  Also  with 
doubtful  implications  is  the  apparent  movement  of  the 


recurrent  vein  terminus  on  the  submarginal  cell.  It  may 
be  near  the  middle  as  in  l.indenius  (fig.  122  E),  beyond 
the  middle  as  in  Crabro  (fig.  1 22  F),  and  near  the  distal 
end  as  in  Eclemnius  (fig.  1 22  G). 

Of  the  many  references  on  Crabronini  two  book- 
length  works  arc  outstanding.  These  are  Kohl  (I9IS) 
which  dealt  with  the  species  of  the  Palearctic  Region 
and  Leclercq  (1954a)  which  had  a  much  broader  geo- 
graphical coverage  of  the  tribe.  Pate's  (1944b)  paper  on 
the  genera  is  also  important. 

biology:  The  habits  of  more  than  half  of  the  genera 
arc  unknown.  Eight  genera  arc  fossorial  and  presumably 
this  is  the  primitive  nesting  habit  in  the  Crabronini.  The 
more  advanced  genera  like  Ectemnius  and  Crossocerus 
contain  twig  and  pre-existing  cavity  nesting  forms  in 
addition  to  ground  nesting  species.  A  few  genera  such 
as  Dasyproctus  have  apparently  completely  changed 
over  to  twig  nesting.  There  is  such  diversity  of  prey  (12 
orders  of  insects)  in  the  Crabronini  that  it  is  difficult  to 
say  what  the  original  food  preference  was  in  the  group, 
but  Evans  (1969a)  has  suggested  that  most  likely  it 
was  Hcmiptera.  Today  only  four  genera  are  known  to 
use  true  bugs  and  only  two  of  these  do  so  commonly. 
Flies  are  most  commonly  provisioned,  but  there  is  con- 
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sidcrablc  prey  diversity  in  some  of  Ihe  large  genera 
{Lindenius,  Rhopalum,  Crossocerus,  Ectemniits)  with 
8  different  orders  taken  by  Crossocerus.  Some  genera 
apparently  use  only  one  order  of  insects  and  prey  in 
some  of  these  is  unusual:  Coiw^tn  {Entomognaihus), 
iitKs  U  ncopopMtlnu,  7)uc/te/JbutefX  and  Lepidopteia 
(Lestica). 

Presocial  behavior  is  known  in  Monkeeera,  Dusy- 

proctus,  Rhopalum,  Cnnsocenis  and  t'cfemnius  (sec 
Evan&.  l9Md,  Hnwden,  1964,  Peters.  l')73j.  Here  several 
females  may  sliare  one  burrow  entrance,  but  presumably 
each  wasp  has  its  own  nest.  Division  of  labor  among 
several  females  has  been  implied  by  Peters  in  one  species 
of  Cyossocents. 

Literature  on  crabronin  biology  is  extensive  but 
several  authors  have  provided  summaries  or  reviews  for 
species  from  certain  regions:  Kohl  (1915),  Hamm  and 
Richards  (1926),  Lcclcrcq  (19S4a),  and  Tsuneki  (1960). 
Fain  (1973)  has  listed  the  sapro^yphid  mites  associated 
with  various  crabroniiu. 

Key  to  genera  of  Cnbronini 

1.  Mandible  notched  cxtcrnovcntrally.  simple 

apically  (tig.  I  22  J);  if  notch  is  indistinct 
(some  females  of  Anacrabro),  then  terga 
I-IV  are  laterally  caiioate  and  folded  under .....  2 
iilandible  not  notched  extemoventrally. 

often  dentate  apically  (fig.  121  I)    S 

2.  Ocellar  triangle  equilateral  (as  in  fig.  1 21 

B),  distal  angle  of  discoiJul  cell  I  about 
60  degrees  (fig.  1 16  C);  Mexico  to  S. 

America   Bntomoerabro  KoM,  p.  375 

Ocellar  triangle  broader  than  long  (as  in 
fig.  121  G),  distal  angle  of  discoldal  cell  I 
45  degrees  or  less  I  tie.  1  1  6  A,  B.  U)    3 

3.  Terga  I-IV  laterally  carinatc  and  sharply 

folded  under,  sterna  flat  or  concave  (fig. 

1 23),  New  World  Anacrabro  Packard,  p.  377 

Terga  1 1  I-IV  without  lateral  carina,  rounded 
laterally,  sterna  convex   4 

4.  Eyes  obviously  hairy ;  N.  America  to  Panama, 

Old  World  except  .Australia   

 Entomognathus  Dahlbom,  p.  381 

Eyes  bare  or  with  indistinct  and  sparse 
hairs;  w.  U.S.,  Mexico,  Old  World  except 
Anatralia   Stwopeputhus  Kohl,  p.  379 

5.  Vertex  with  sharp  tubercle  behind  coot- 

pound  eye  (fig.  12S),  Neotropical....................  6 

Vertex  without  sharp  tubode  behind  c<mi- 

pound  eye    7 

6.  Caster  sessile  to  pedunculate,  but  first  seg- 

ment never  nodose;  acetabular  carina 
present;  gena  carinate  firom  postocular 
tubercle  to  posterior  mandibular  condyle; 

(fig.  125)  Quexua  Pate,  p.  385 

GuNler  with  first  segment  peiluncuUile, 
nodose  at  apex;  acetabular  carina  absent; 

gena  ecarinate  

 HdeorhopaUun  Cameron,  p.  38S 

7.  Scapal  basin  with  lateral  carinae  which  may 

be  continuous  clorsally  (figs.  1  21  A.  1  27  B)  ....  8 
Scapal  basin  ecannale  laterally  (figs.  121  D, 
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Arnoldita  perarmata 


g    Ciossoceriis  sp. 


Podagritus  gayi 


Tracheliodes 
foveolineatus 


^  Odontocrabro  abnormis 


Williamsita  smittiiensis 


Huavea  cMale 


Em^lolindenius  orotina 


Dasyproctus  sp. 


Lcstica  clypeata 


Pte  amaripa 


FIG.  121.  Structural  details  in  the  tribe  Crabronini;  all  figures  except  J  are  based  on  females;  figi.  A  and  D,  facial  views;  B, 
G,H,J,  dorsal  views;  C,E.I,K,  ventral  view  of  head;  F,  ventral  view  of  base  of  foreleg,  c  ■  coxa,  p  ■  projection,  t  ■ 
trochanter  (redrawn  from  Tsuenki,  197  la). 
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127  A)    13 

8.  Scapal  basin  not  enclosed  on  thiM  Sides  by 

a  continuous  carina  (fig.  121  A)    9 

Scapal  basin  enclowd  laterally  and  dorsalty 


by  a  strong  continuous  carina  (fig.  1 27  B)  ......  10 

9.  Scapal  basin  weakly  carinate  laterally,  ecari- 

nate  dorsally.  hisectcd  by  longitudinal 
carina  bearing  one  or  two  proi  csst-s  (fig. 

121  A),  gMter  pedunculate;  hthuipun   

  i4/-/io/(/i/a  Fate,  p.  418 

Scapal  basin  strongly  carinate  laterally, 
ecarinate  hut  well  defined  dorsally,  sim- 
ple nu'dially;  gaster  sessile;  Neotropical  

  Tarumu  Piite,  pi.416 

10.  Scapal  basin  bisected  by  iDiit^iiuditial  carina 

extending  downward  from  dorsal  carina; 
recurrent  vein  joining  submaiginal  cell 
beyond  middle  (as  in  fig.  116  D);  Oriental 

  Hiiigsloniola  Turner  and  Waterston,  p.  417 

Scapal  basin  ecarinate  medially,  recurrent 
vein  joining  submargbial  cell  at  middle  (a> 
in  fig.  1 16  B>    11 

1 1 .  Scutum  with  transverse  anterolateral  carinae 

(fig.  121  H);  mandible  apically  simple;  fe- 
male pygidial  plate  broad,  flat,  coarsely 

punctate;  New  World  

.......M   Enoploimdenim  Kohwer,  p.  414 

Scutum  without  transvcr>c  anterolateral 
carinae;  mandible  apically  bidentate  in 
male,  tridentate  in  the  female;  female  py- 
gidial  plate  strongly  narrowed  and  concave  .....  12 

12.  Dorsal  carina  of  scapal  basin  developed  into 

J  duwncutved  lamina  (fig.  122  l);sternaulus 

present;  Oriental    Kfc/jf/a  Pate,  p.  417 

Dorsal  carina  of  scapal  basin  simple;  ster* 

naultts  absent;  Neotropical  (fig.  1 27  B)  

  Fox/to  Pate,  p.  41 S 

1 3.  Palpal  formula  6-3 ;  fore  i  roc))  an  te  r  unusually 

slender  and  elongate  (fig  1  2'')  or  fore- 
i-ox.i  with  hifiiri^  .ito  .ippi.'nil.i(!i'  ;intiTiorly 

(fig.  1 2 1  F);  gaster  sessile  or  subsessile   14 

Palpal  formula  6-4  or  5-3 ;  foretiochanter  not 
unusually  slender  and  forecoxa  without  a 

biflircate  process;gaster  senile  to  pedunculate .  1 S 

14.  inner  orbits  strongly  converging  below ;  fore- 

coxa  with  a  bifurcate  process;  Taiwan  (fig. 

121  F)   Odontocnbro  Tsnneki,  p.  418 

Inner  orbits  nearly  parallel  to  moderately 
converging  below  (fig.  121  D);  forecoxa 

without  a  bifurcate  process;  Holarclic  

  Tncheliodes  A.  Morawitz,  p.  404 

15.  Palpal  formula  S-3; gaster  pedunculate  (fig. 

128),  slender,  ekntgate;  omauhis  sometimes 
absent:  first  tergum  often  nodose  at  apex; 


hindfeinur  often  swollen   16 

Palpal  formula  0-4;  gaster  usually  sessile  or 
subscssilc,  omaulus  present  (figs.  122  H, 

126,  128)   23 

1 6.  Occipital  carina  forming  a  complete  circle 


separated  from  hypostomal  carina  (fig.  121 
B>.  mandible  with  inner  basal  spinous  tooth 

Ifiji.  i:i  F  t;  omaulus  present  (fig.  128)    17 

Ucctpital  carina  incomplete  or  joining  hypo- 
stomal carina  (fig.  121  C);  mandible  with- 


out inner  basal  spinous  tooth.  <:iniaulus 

present  or  absent    18 

17.  Hypcrstcmaulus,  subomaulus,  postspiracular 

and  acetabular  carina  absent;  precoxal  area 
simple  or  with  a  tooth;  female  pygidial 
plate  broad,  flat,  coarsely  punctate;  N. 

American  Moniaecera  Ashmead,  p,  394 

llypcrslcrnaulus,  suhoniaulus,  postspirai  iilar. 
and  acetabular  carina  present,  pieeu.xal  aiea 
with  verticaulus  extending  to  scrobe;  female 
pygidial  plate  punctured  basally,  elongate, 

and  smooth  apically;  N.  American  

  Huavea  Pate,  p.  000 

18.  Omaulus  Ln:iM>i:i.ii  of  a  short  carina  extend- 

ing posteroventraily  from  pronolal  lobe; 
mesopleuron  with  a  deep  depression  behind 

pronotal  lobe;  Oriental   

  fsorhopalum  Leclercq,  p.  390 

Mesopleuron  without  omaulus,  or 
postspiracular  carina  and/or  vertical 
part  of  omaulus  present :  area  behind  pronotal 
lobe  without  enlarged  depression   19 

19.  Omaoltu  and  postspiracular  carina  absent;  or 

if  omaulal  area  is  angulatc,  recurrent  vein 
ending  at  middle  of  submarginal  cell  (as  in 

fig.  i::  i:>   20 

Omaulus  and  postspiracular  carina  present; 
or  if  not,  recurrent  vein  ending  well  beyond 
middle  of  submarginal  cell  (as  in  fig.  1 22  F)  ...  2 1 

20.  Tergum  1  with  a  median,  d<»sopo«terior 

spine  (fig,  1 22  H);  Australia   

  S'otacrahro  Leclercq,  p.  394 

Tergum  I  without  a  spine  ,<. ;  j   p t  e  i  ,\  :  i  Lg. 
126)   Rhopalum  Stephens,  p.  387 

21.  Recurrent  vein  joining  submarginal  cell  near 

its  middle;  omaulus  strong  but  short;  pro- 
pleuron  with  a  strong,  forward  directed 
tooth;  female  pygidial  plate  gutterlike; 

Fiji    PodagntaiJci  Leclercq.  p.  393 

RecurriTil  V('in  imnmjr    iitiinarginal  tell  wlII 

beyond  its  middle,  or  if  not,  omaulus  absent: 

propleuron  not  toothed;  female  pygidial 

plate  essentially  flat    22 

22.  Scapal  basin  vrith  a  median  tubercle;  hind- 

tibia  not  claviform;  most  male  flagellomeres 
with  a  dorsal,  subapical  hair;  IVriiale  pygidial 
plate  delimited  only  toward  >ipe\:  s. 

America   Echucuides  Leclercq,  p.  394 

Scapal  basin  without  a  median  tubercle  (fig. 
1 27 A),  hindtibia  often  claviform;  male 
flagellomeres  without  dorsal  hair;  female 
pygidial  plate  well  defined;  Australasian 
and  Neotiopical   Podagritus  Spinola,  p.  390 


2^.  I'roruital  ;iillai  iinnor^hed  rnedially   24 

Pronotal  collar  with  a  median  notch  (fig. 

121  G)    28 

24.  Transverse  frontal  carina  absent '   2S 

Transverse  frontal  carina  present,  broken 

niedully  (fig.  1,^0  B)    26 


25.  Verticaulus  present  (see  fig.  123),  female  py- 
gidial plate  pebbled  and  with  a  median  longi- 

'Sarnc  (Vdn.j;  /  r.,  i  iiKiy  run  lu  this  puint  Inji  .iic  ilistint-niKhed 
by  the  ab.sence  uf  a  verticaulus  and  by  their  rmcly  M.-ulptured 
or  shiny  piopodeal  endoiuie. 
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tuilinai  carina,  prupuileuin  tinely  ScuiplurcJ; 

Oriental  and  Australasian  Piyuma  Pate«p.  409 

Verticaulus  absent,  female  pygidial  plate 
smooth  and  slightly  concave,  propodeum 

coarsely  areolate:  Australia   

  Pseudoturneira  Lcclercq,  p.  409 

26.  Scape  bicarinate  longitudinally;  occipital 

carina  incomplete,  separated  from  hypoato- 

mal  carina  (as  in       121  E);  Oriental  

  Piyumoides  Lcclercq,  p.  410 

Si  npe  ccarinatc;  in         carina  joining 
h>  postomal  caiiiij  ( in  fig.  121  I)    27 

27.  Propodeum  finely  sculptured,  enclosure  defined; 

Oriental   Lecknqia  I  suneki,  p.  411 

Propodeum  smooth,  shining,  enclosure  not 
detined ;  Japan  TowaJa  Tsuneki,  p.  4 1 1 

28.  Ocelli  in  an  equilateral  or  subequilateral  tri- 

angle (fig.  121  B);  propodeum  smooth  or 
findy  sculptured :  no  verticaulus:  widely 

distrihuted  

  Crossocerus  Lepeletier  and  Brulle,  p.  397 

Ocelli  in  a  low  triangle  (fig.  121  ( i  >  oxLcpi 
in  a  few  l.cstka  which  have  the  gena  greatly 
compiessed  toward  the  vertex  (fig.  121  J) 
and  a  few  Ectemnius,  which  have  a  verti- 
caulus; propodeum  various    29 

29.  Gavier  with  a  slender  peduncle  which  is  nodosa 

to\varil  the  apex  (as  in  fig.  1  26^  male  an- 
tenna witli  I    articles,  female  pygidial  plate 

gutterlilce  (as  in  fig.  122  D)    30 

Caster  sessile  to  pedunculate  but  not 
nodose  toward  the  apex   31 

30.  Body  mostly  dull,  mat;  verticaulus  weak  but 

unusually  elongate  above,  appn^achmg 
scrobe;scapc  bicarinate;  Oriental.  Austral- 
asian, Ethiopian  

  D^proctus  Lepeletier  and  Brull6,  p.  419 

Body  shiny;  verticaulus  strong  but  short, 
hardly  extending  above  coxal  cavity ;  scape 
ccarinatc;  I'thiopian.  .'\usl ral.isi.in  

  .\'('odasyi'ri)cnis  Arnold,  p.  418 

3 1 .  Occipital  carina  in  dorsopostcriur  view  out- 

lining a  polished  rectangular  area  rather  than 
a  simple  arc  (fig.  1 21  K),  mesopleurauhis 

pfesentffig.  3  A)   32 

Occipita]  carina  in  dorsoposterior  view  form- 
ing a  simple  arc.  mesopleuraulus  absent    33 

32.  Occipital  carina  forming  a  complete  circle. 

Strongly  or  wealiiy  flanged  below;  Mexico 

to  S.  America   A«  Fate,  p.  412 

Occipital  carina  incomplete,  ending  below  in 

a  dentiform  process;  Neotropical  

  lamocrahro  Leclercq,  p. 413 

33.  Verticaulus  absent  but  sometimes  replaced 

by  an  angle  or  sharp  tooth,  female  pygidial 

plate  always  flat  (fig.  1 22  C)   34 

Verticaulus  present  (very  short  in  some  Ectem- 
nius); female  pygidial  plate  flat  or  more 
commonly  gutterlikc  (fig.  122  D)    35 

34.  Jugal  lobe  longer  than  hindwing  submedian 

cell  I  fig.  122  A);  mandible  simple  apically; 
pygidial  plate  present  in  male  but  no  tibial 

shield;  Holarctic   

..............  Llndenius  Lepeletier  and  BrulU,  p.  382 

Jugal  lobe  shorter  than  hindwing  submedian 


cell  (fe  III  §).iiy«Jilili;  uiaiill^' yi« 

apically,  pygidial  plate  usually  absent  in 
male  but  tibial  shield  often  present  (fig. 
120):  Holarctic,  Centr.  America  

  Crahro  Fabricius,  p.  406 

35.  Submarginal  cell  with  posterobasal  veinlct 

no  more  than  twice  as  long  tu  distopostcrior 
veinlet,  usually  less;  male  antenna  with  1 3 

articles   36 

Submarginal  cell  with  posier<ibas;il  veinlet 
plainly  more  than  twice  as  long  as  disto- 
postcrior veinlet^ .  latter  usually  shorter 
than  end  vein  of  cell  (fig.  122  G);  male 
antenna  with  1 2  or  1 3  articles   37 

36.  Mandible  simple  or  truncate  apically,  pronotal 

collar  ecarinate,  gaster  black  and  yellow,  fe- 
male pygidial  plate  narrowly  gutterlike; 

S.  America   Chimila  Pate,  p.  412 

Mandible  bidentate  apicaHy,  pronotal  collar 
transversely  carinate,  gaster  red,  female 

pygidial  plate  flat;  Australia  

  Chimilo  iih's  Ladtfoq.  p.  4 1 3 

37.  Orbital  foveae  absent  or  shallow  and  evanea- 

cent,  if  limited  by  a  fine  inner  ridge  then 
upper  frons  without  close  mi luicriite  to  coaise 
punctation;  male  with  12  amennal  articles 

or  rarely  13;  widespread  

 Ectemnius  Dahlbom,  p.  422 

Orbital  foveae  distinct  (fig.  1 21  G);  upper 
frons  with  coaise  or  moderate  and  close 
punctation   38 

38.  Male  with  13  antennal  articles,  mesopleuron, 

terga.  and  vertex  with  moderate  tn  line 
punctation.  female  pygidial  plate  rui^  iwly 
gutterlike;  AustraUa,  New  Caledonia,  New 

Hebrides    H^WamiitB  Pate,p.  421 

Male  with  1 2  antennal  articles;  mesopleuron 
( fig.  I  ,^  I ).  terga,  and  vertex  usually  with 
coarse  puiulation,  female  pygidial  plate 

sometimes  flat;  widespread  

  £«rtM  BQIbfliis,  p.  428 

Genua  Entomocrabro  Kohl 

Generic  diagnosis:  Eyes  with  few  scattered  fme,  erect 

hairs,  inner  orbits  convergent  below;  scapa!  basin  simple 
or  with  median  tubercle  above  antennal  sockets,  ecari- 
nate above;  orbital  foveae  present  in  female,  indistinct 
in  male;  ocelli  large,  ocellar  triangle  equilateral;  gena 
simple;  occipital  carina  incomplete,  separated  from  hypo- 
stomal  carina:  antennal  sockets  coniicuous  to  each  other 
and  to  inner  orbits;  male  antenna  with  13  articles;  scape 
ecarinate;  male  flagellum  not  modified,  without  ventral 
hair  fringe;  palpal  formula  6-4;  mandible  apically  simple, 
externoveatral  margin  notched  beneath,  inner  margin 
notched  and  bidentate  medially;  pronotal  collar  low,  nar- 
row, rounded  or  carinate  medially,  carinate  but  not  an- 
gulate  laterally;  scutum  slightly  or  strongly  arched  above 
level  of  pronotum,  with  deep  fovea  anteriorly  on  notaulii 
scutal  llange  terminating  on  lateral  margin  of  scutum 

'  Exoeptioiia  tie  a  ttm  spedes  UBetemitb$i  from  the  Oiienul 
Region.  Males  of  these  have  aoiennae  witti  12  aitidei.  For 
location  of  velflkts,  see  fig.  122  E. 
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FIG.  122.  Structural  details  in  the  tribe  Crabronini,  A-B,  basal  venation  of  hindwing;  C-D,  female  pygidium;  E-G,  cells  near 
stigma  of  forewing,  p  =  posterobasal  veinlet,  d  =  distoposterior  veinlct;  H,  lateral  view  of  tcrga  I-II;  I, J,  female 
head,  lateral,  arrow  indicates  frontal  lamella  on  Vechtia  and  mandibular  notch  on  Anacrabro,  rcsp. 


above  legula;  prescutellar  sulcus  foveate;  scutelluin  sim- 
ple or  with  trough  on  anterior  third,  metanotum  simple; 
postspiracular  carina  continuous  with  omaulus,  ster- 
luulus  complete  from  omaulus  to  midcoxa,  or  incomplete 
orabient,  hypsternauius  present;  acetabular  carina,  verti- 
caulus,  and  mesopieuraulus  absent;  propodeum  modera- 
tely sculptured,  enclosure  well  defined  or  areolate, 
lateral  prnpodeal  carina  present; legs  simple  or  fore- 
basitarsus  flattened;  rectinent  vein  joining  submaiginal 
cell  before  its  middle,  disooidal  cell  I  rhomboidal,  dis- 

coiilal  cell  II  sluiitetn-d  (fig.  1 16  C):  liinJwing  jugal 
lobe  slightly  shorter  than  submedian  cell;gaster  sub- 
seisik;  pyi^ial  plate  of  male  trapezoidal-quadiate,  that 
of  female  brOkd,  flat  coarsely  punctate,  triangular. 

Geopt^k  range:  Neotropical  Region.  Five  species 
have  been  described  from  South  America,  one  from 
Guatemala  and  Mexico. 

Systematics:  From  other  members  of  the  Encopog- 
nathus  series,  EaUnnocnilm}  b  eattOy  distinguished  by 
the  rhomboidal  discoidal  cell  I  (fig.  1 16  C).  On  the  basis 
of  its  numerous  generalized  characters  as  shown  in  table 
15,  Eitiomocrabro  may  be  the  most  primitive  of  the 
crabronin  genera.  Pate  reviewed  the  genus  (1941a). 

Biology:  Lederoq  (19S0a)  reported  that  tenicola 
nested  in  the  ground  and  preyed  on  cicadeOlds. 

CSieckllst  ot  Entomoenbro 

amabuaca  P;iU\  1''41 ;  Peru 
bequaerti  Pale,  1  'M 1 ;  Guatemala,  Mexico 
duckei{Ko\\\),  1905  (Chfim);  Brazil 
richarJsi  Fate,  l'>41 ;  C'.uyana 
sacuya  Pate,  1941 ;  Peru 
tmict^  Lecieicq,  19S0;  Ecuador 

Genus  Anacrabro  Paeicard 

Generietttl^tom:  Eyes  tuked,  inner  orbits  arcuate,  di- 
vergent above  and  below  (fig.  130  A);  frons  without  con- 
cave scapal  basin,  at  most  with  polished  area  behind  each 
sc.ifie.  orl)ital  foveae  present  in  female,  present  or  in- 
distinct in  male;  ocellar  triangle  broader  than  long;  geiu 
narrowed  ventrally,  flattened  posteroventrally,  with  ca- 
rina delimiting  an  •le  '^etween  lateral  and  posterior  planes; 
postocular  carina  present;  occipital  carina  incomplete, 
separated  from  hypostomal  carina;  antennal  socIcBts  weU 

separated  from  each  oilier  and  from  inner  orbits:  male 
antenna  with  13  articles;  scape  ecaririate;  male  llagcUum 
without  ventral  hair  fringe;  palpal  formula  6-4;  mandible 
apically  simple,  acuminate,  extemoventral  margin  dis- 
tinctly to  indistinctly  notched,  inner  margin  bidcntate  at 
basal  onc-third,  mandibular  socket  open;  pronotal  col- 
lar and  lobe  broad,  flat,  margiiMd  anteriorly  by  continu- 
ous carina;  collar  angulate  lateraUy,  lobes  with  tnnihicent 
spot;  scutum  with  hind  angles  expanded, angiilate;sGUtal 
flange  terminating  on  lateral  margin  above  tegula; axillae  broad 
flattened,  carinate;  and  lamellate  laterally,  scutellum  and 
metanotum  simple;  postspiracular  carina  continuous  with 
omaulus,  verticaulus  extending  to  scrobe  and  joined  ven- 
trally by  precoxal  carina  (fig.  123);  sternaulus  present  as 
continuation  of  omaulus;  acetabular  carina,  hyperster- 


naulus,  and  mesopieuraulus  absent;  metapleurou  with 
diagonal  carina  originating  above  upper  mctapkural  pit 
and  ending  above  metacoxa;  propodeum  short,  coarsely 
sculptured,  dorsal  face  with  hoiizontal  row  of  large 
foveae,  posterior  face  coarsely  areolate;  lateral  propodeal 
carina  well  developed;  legs  with  femora,  especially  fore- 
femur,  expanded  and  compiesscd;  forebasitarsus  of  male 
distorted  basally ;  recurrent  vein  joiiung  submarginal  cell 
at  or  before  middle  (fig.  116);  median  vein  arising  well 
after  cu-a,  discoidal  cell  11  elongate,  equal  in  length  to 
discoidal  cell  I,  apically  acute;  jugal  lobe  longer  than  hind- 
wing  submedian  cell;  gaster  sessile,  terga  I-IV  or  VI  with 
lateral  carina,  lateroter^tes  bent  under  so  that  venter  is 
flat  or  concave  (fig.  123);  male  pygidial  plate  quadrate, 
that  of  female  broad,  flat,  coarsely  punctate,  triangular. 

(kogmi^  range:  New  Wodd.  Eight  of  the  12  species 
arc  South  American;  the  remainder  are  found  in  the  U.S., 
Mexico  and  Central  America. 

Sjntematies:  Anacrabro  h  a  highly  evolved  member  of 

the  t-jicopt'gnafliiis  series.  It  is  ilic  only  genus  of  crah- 
ronins  in  which  the  laterotcrgitcs  arc  sharply  bent  under 
and  the  venter  of  the  gaster  is  flat  or  concave.  Other  di^ 
tinctive  features  include  the  verticaulus,  the  carina  on 
the  metapleuion,  and  the  elongate  discoidal  cell  11.  In 
spite  of  these  specializations  it  is  a  relatively  primitive 
genus  as  indicated  by  its  position  in  table  15. 

Leclercq  ( 1 95  lb,  1 973c)  Iceyed  the  Neotropical  mem- 
bers of  the  genus. 

Biokfgy:  fiartli  (1909)  found  Anacrabro  oceUatus 
nesdng  bi  a  bank  near  flie  shore  of  Cedar  Lake,  Wiscon- 
sin. There  the  adults  were  commonly  found  on  the 
flowers  of  Unibelliferae  and  Compositae  from  July 
through  September.  The  female  excavated  her  nest  first 
by  biting  off  a  piece  of  soil  and  flying  backward  1  5  to 
45  cm  to  drop  it.  After  penetrating  some  distance  she 
carried  out  the  loads  of  soil  between  her  foielcgs  with 
her  head  flexed  over  them  to  hold  them  in  place.  A 
single  cell  was  constructed  at  the  end  of  the  main  tunnel, 
provisioned  and  sealed  off;  then  additional  short  tunnels 
excavated  oiT  the  main  one,  each  with  a  single  terminal 
cell.  The  female  presumably  captured  the  prey,  Lygus 
pratauisiX-).     nearby  flowers  and  carried  the  hug 
pressed  against  her  thorax  by  the  mid  and  hind  legs  and 
with  the  abdomen  curved  over  it.  The  bugs  were  stored 

with  the  head  toward  the  end  of  the  cell,  and  the  egg 
was  attached  to  the  thorax  at  the  neck.  The  prey  did 
not  respond  to  stimulation  and  were  presumed  dead. 
The  entrance  to  the  nest  was  never  closed,  even  at  night 
or  when  the  wasp  was  absent.  On  returning  to  the  nest 
she  .ilways  flew  directly  into  it.  On  occasion,  she  made 
brief  halts  on  the  way  to  the  entrance;  but  in  no  case 
did  she  alight  on  the  groand  and  crawl  in,  even  when 
blown  off  course  by  the  wind. 

Parasitic  flies  were  observed  around  the  nests.  In  one 
case  a  wasp  attacked  a  tacMnid  she  found  inside  her 
nest  but  did  not  seem  to  harm  it.  In  one  cell  the  Lygus 
bugs  were  being  eaten  by  ants  {Monomorium). 

Krornhein  (l''6,^a)  also  found  ocellatus  nesting  in  the 
ground  and  preying  on  Lygus.  For  further  detail  on  this 
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FICi.  1  23.  Anacrabro  ocellalus  Packard,  female. 
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species  see  Kurczewiki  and  Peddum  (1970). 
F  X  Williams  (1928a)  reported  that  dnOdnptor 

stored  Miridae. 

rhctkli^it  oi  Anat  rahn 

argentinus  Brethes,  1913;  Argentina 
benoiitiama  Leclercq,  1951 ;  Ecuador 

boerhaviae  Cockerel],  1895;  n.  Mexko,  SW.  UJS.,  new 

status  by  R.  Bohart 
dnddnpMrWAiuM,  1928;  Brazil 
corulcrrr  Pate,  1947;  Colombia 
egaiius  Leclercq,  1973;  Brazil 
^jVzj  Leclercq,  1973;  Bolivia 
golbachi  Leclercq,  1973;  Argentina 
meridionalis  Ducke,  1908;  Brazil,  Peni 
mocanus  Leclercq,  1973;  Guatemala,  Costa  RIct 
ocelhlus  Packard,  1866;  e.  and  centr.  U.S. 

rugosopunetatttsVronacim,  1883  (Thyreopus), 

mc  Ta^^hc-iitiorg,  1875 
rugosulupuncialus  DaDa  Torre,  12^97  (Crabro),  new 
name  for  mgowpmctatus 
robertsoni  Rohwer.  1920,  new  synonymy  by  Bohart 
ssp.  micheneri  Leclercq,  1973;  centr.  and  s.  Mexico 
aaftwftMtu  Lederoq,  1973;  Mexico,  El  Salvador 

Genus  Eneopognatfius  KoM 

Generic dkgaosis:  Eyes  naked,  inner  orbits  converging 
below  or  arcuate;  scapai  basin  simple,  ecarinate  above, 
with  or  without  lamelltform  tooth  between  antenna! 

sockets;  orbital  foveaL-  distinct  to  evanescent;  ocellar 
triangle  broader  than  high;  vertex  simple  or  with  trans- 
verse carina  behind  ocelli;  gena  simple  or  with  foveate 

postoctilar  sulcus;  occipital  carina  complete  or  incom- 
plete, sometnncs  joinmg  hypostotnal  carina;  antcnnal 
sockets  separated  from  each  other,  contiguous  to  or 
separated  frinn  inner  orbits;  male  ai'iciin:!  with  1  ?  or  12 
articles,  scape  simple  or  partly  utiKai  muic  aiui  lamellate; 
male  llagellum  simple  or  modified,  '.vitliuiii  vontia! 
hair  fringe;  palpal  formula  64;  mandible  apically  simple, 
acuminate:  extemoveotial  maigut  nc^ed  subbasally, 
inner  itiargin  subbasaHynotchadand  bidcntatc  or  eden- 
tate; mandibular  socket  open;  pronotal  collar  reduced 
and  lower  than  scutum  to  well  developed  at  level  of 
scutum,  ecarinate  and  rounded  laterally  to  carinate  and 
angulatc  laterally;  scutum  simple;  scutal  flange  termina- 
ting on  lateral  margin  above  t^ula;  piescutellar  sulcus 

weakly  foveate  (o  narrowed  and  efovealc:  scufelhmi  and 
a.\dlae  snnple  or  carinate  laterally  and  posteriorly;  mela- 
notuni  simple  or  with  posterior  lamellae;  postspiracular 
carina  absent  on  specimens  examined;  omaulus,  verti> 
caulus,  hypersternaulus.  stemautus  and  acetabular  carina 
present  or  absent,  mesopleuraulus  absent;  priipodeum 
moderately  to  coarsely  sculptured,  enclosure  well  defmed 
or  areolate,  lateral  propodeal  carina  present  or  absent; 
legs  simple  or  modified;  recurrent  vein  joining  submar- 
ginal  cell  near  middle,  jugal  lobe  shorter  than  or  equal  to 
submedian  cell  (fig.  1 16  A);gaster  sessile,  terga  mostly 
rounded  laterally,  venter  convex;  pygidial  plate  of  male 
trapezoidal-quadrate,  of  female  broad,  flat,  coarsely 


punctate,  triangular. 

Geographic  ran;^c-  Widespread  except  in  the  Austral* 
ttian  Re^on.  Twenty-three  species  are  known. 

SyitemaHet:  Eneopognathus  is  distinguished  from 
Anarrahro  by  the  convex  venter  of  the  gastcr  and  from 
Eniomugmthui  by  the  absence  of  erect  hair  on  the  eyes. 
Some  species  of  the  bmurt  group  have  the  metanotum 
bearing  a  well  developed  squama  like  that  in  many  Oxy- 
belini.  In  chirindensis  the  squama  is  Oxybelus-like,  and 
in  browitel  it  is  BehmknoAfke.  In  many  respects  the 
genus  is  rather  primitive  (Table  !  5). 

Kiirossia  was  dcsciibed  tiom  a  single  female  by  .■\rnold 
(1929).  He  considered  it  an  annectant  genus  having  affi- 
nities with  Thyreopus  5.1.  and  Oxyheius,  Arnold  stated 
that  the  midlibia  had  two  apical  spurs,  but  specimens  sent 
by  .Arnold  to  the  British  Museum  have  only  a  single  spur. 
Misled  by  this  error  Pate  (1936b),  who  had  seen  no  Old 
World  Encopognathus,  described  his  subgenus  Rhecto- 
giuithus  and  placed  Kawssia  in  a  separate  tribe,  the  Karos- 
siini.  The  subgenera  Aryana  and  Tsaisuma  were  added  by 
P^te  (1943b).  The  former  b  a  synonym  of  Kamssku 
Also,  there  are  two  rather  isolated  species,  braumi  and 
isalatus,  which  do  not  fit  into  any  of  the  subgenera. 
It  seems  to  us  that  this  complicated  situation  is  best 
handled  by  means  of  species  groups  which  can  be 
separated  according  to  the  following  key: 

1.  Sculpture  coarse;  verticanlus  present;  Old 

World    2 

Sculpture  tine,  vcrticaulus  ah.sent    3 

2.  Ciena  with  foveate  postoeular  sulcus;  hyper- 

sternaulus absent;  male  antenna  with  1 2 
artides  (Encopognathus  s.s.);  sixteen 

species    E.  brauerttmnp 

Gena  without  foveate  postoeular  sulcus; 
hypersternaulus  pieseiit,  male  antenna 

with  1 3  articles  (Karossia),  two  species   

 E.  hestei  group 

3.  Propodeom  areolate  overall;  male  antenna 

with  1 2  articles;  New  World ....  E.  pecttnatm  grovqp 
Propodeal  enclosure  defined  and  smooth  or 
ridged  4 

4.  Pronotal  collar  carinate  laterally  (rjounima); 

SW.  U.S.;  one  species    £.  tvenona/r  group 

Pronotal  collar  rounded,  ecarinate  laterally; 
Old  World   5 

5.  Hypersternaulus  present ,  India;  one  spe- 

cies   £1  iiolsftii  group 

Hypersternaulus  absent;  Spain;  one  spe* 
cies    C.  braunsl  group 

Pate  (1943b)  reviewed  the  western  American  forms 
and  presented  a  key  to  the  African  species  in  the  %Mb- 
^en\x%  Encopognathm  {\<iARh)  lx«clercq  (I958b,  196,1) 
described  new  species  and  leviewed  the  Asian  forms. 

Biology:  The  members  of  this  gpnus  nest  in  sandy  soil. 
Arnold  (1932)  reported  E.  ^Urindattls  attacking  an  ant 
Tetramorium  setulifenott  Emery  and  storing  ants  of 
additional  species. 

Checklist  of  Encopognathus 
(Species  group  assignment  is  indicated  by  code  letters 


Copyrighted  inateiial 


380  SPIIECID  WASPS 


a(  the  end  of  ciJalions:  hraueri  poxip  (t'ncofU)gnalhus 
xs.)  (E),  braunsi  group  (B),  liessei  group  (K).  isolalus 
group  (I),  pectinatus  group  (R),  wennmh  group  (T)] 
acanthomenn  Pate,  UMX;  Nigeria  (K) 
afrUanm  Leclercq.  1955;  Tanzania  (K) 
alcalae  Leclercq.  1963;  Philippines:  Mindoro  (E) 
argeniaius  (Lepeletier  and  Brulk'),  1834  (Lmdenim); 
India,  China  (K) 

argenteolmeatiis  Cameron,  1890  lOxyhelus} 
de//«/MS  (Schulz).  190()  (Crabro);  India.  Sri  Lanka  (K) 

bellm  Cameron.  X^'iO  {Oxyhelm),  nec  Dahlbom,  1844 
(in  Oxybelm) 

uxybeloUies  Pate,  1943 
hraueri  (Koh\),  1896  (CraArr));  Senegal.  Gambia  (E) 
braunsi  Mercet,  1915;  Spain  ( B) 
hridwem  P-Ale.  1948;  Nigeria  (E) 
brownei  Turner,  1917;  Ethiopian  Region  (E) 


egregius  Arnold,  1926  {Thyreopus) 
chapraemis  (Turner),  1917  (Entomogmthus);  Oriental 
Region  (E) 

chirindemis  (Arnold),  1932  (TJiyreopus),  RJiode&ia  (E) 
esotenis  Leclercq.  1963:  Philippines:  Luzon  (E) 
goinbaki  Leclercq,  1963;  Malaya  (E) 
granulalus  (Arnold).  1926  (Tltyreopus);  Zaire  (E) 
/fewe/ (Arnold),  1929  (KarossiaY.S.  Africa  (K) 
isolatm  (Turner),  1917  (fuiiomognathus):  India  (l> 
lumpuh  Leclercq,  1958;  Malaya  (E) 
pecfinaius  Pate,  1936;  U.S.:  California  (R) 
rhoih'sianus  (Arnold).  1932  (Thyreopus);  Rliodesia. 

S.-W.  Africa  (E) 
rufiventris  Timbcrlake,  1940;  U.S.:  California  (R) 
rugou)punclaius  Turner,  1912;  S.  Africa  (E) 
tlwianus  Tiuncku  1963;  Thailand  (E) 
wenima/i  (Banks).  1921  (Undenius);  U.S.:  California  (T) 


FIG.  124.  Entomognathus  lexanus  (Cresson),  female. 
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Genus  Entomognathwi  Dablbom 

Generic  Jiagncsis:  Hycs  cnvcred  by  erect  hair,  f  H;'  1  "'4), 

inner  orbits  convergent  below;  scapal  basin  simple,  ecari- 
nate  above;  orbital  foveae  distinct  to  indistinct;  oceNar 

triangle  broader  than  high;  vertex  simple  or  with  median 
sulcus  either  extending  backward  t>um  anteriur  ocellus 
or  reduced  to  short  impression  between  hindocelli;  gena 
simple  or  with  foveate  pdsiocular  sulcus;  occipital  carina 
complete  or  incomplete,  separated  from  or  joining  hypo- 
stomal  carina;  with  or  without  spiniform  process  beneatli 
genae,  witii  or  without  median  carina  extending  upward 
towaids  vertex;  antennal  sockets  separated  from  each 
oilici  and  ftiiin  inner  Dibits;  male  antenna  with  13  or  12 
articles;  scape  ecarinate;  male  Hagellum  simple  or  modi* 
fled,  without  ventral  hair  fringe:  palpal  formula  6^;  man- 
dible apically  simple,  acuminate,  oxternoventral  tnargin 
notched  medially,  inner  margin  dciitalc  ur  notched  and 
bidentate;  pronotal  collar  rounded,  ecarinate  medially, 
carinatc  or  ecarinate  laterally; scutum  rounded  or 
slightly  depressed  medially,  simple  or  with  deep  foveae 
laterally  at  parapsidal  lines  and  anteriorly  at  notauli; 
scutal  flange  terminating  on  lateral  margin  above  tegula; 
prescutellar  sulcus  simple  or  foveate;  scutellum  simple 
or  with  pobtcrii  :  r"\  c.ic;  i:ict.motum  simple;  postspiracu- 
lar  carina,  omaulus,  and  acetabular  carina'preseni  or 
absent;  stemaulus  absent  or  present  as  continuation  of 
omaulus;  hypersternaulus  and  mcsopleiiraulus  absent, 
verticaulus  present  and  continuous  with  stemaulus  or 
absent;  propodeum  moderately  sculptured,  enclosure 
well  defined  ot  areolate,  lateiai  ]Mivp(nleaI  carina  present 
or  ab&ent;  legs  siiiiplf  nr  modilicd;  rccLiiroiu  vein  joining 
submarginal  cell  at  i>t  hcyund  middle;  mai):i!ul  ceil  ob- 
liqudy  to  squarely  truncate  apically,  with  Ri  termina- 
ting at  or  extending  beyond  apex  (  fig.  1 16  D);  hindwing 
jugal  lobe  shorter  to  longei  than  submedian  cell;  paster 
sessile,  terga  HI-V  or  I II- VI  with  posterior  margins  etnar- 
ghiate  to  straight;  pygidial  plate  of  male  tiapezoJdal- 
quadrate,  of  female  broad,  flat,  coarsely  punctate, 
triangular. 

Geographic  range:  Nearctic,  Neotropical,  Palcarctic. 
Ethiopian,  and  Oriental  Regions.  42  species  are  listed. 
The  subgenus  Toncahua  is  confined  to  the  New  World, 
Koxiiiga  to  the  Orient,  and  Entoimgnathus  s.s.  to  the 
Palearctic  Region.  Mashona  is  found  in  both  the  Ethi- 
opian and  the  Oriental  Regions. 

Systematks:  Entoino'finailnih  is  disiinguislicd  from 
Other  genera  in  the  Encopognathus  series  by  the  hairy 
qfCsCflg.  124). 

Possible  evolutionary  connections  with  Bothyno- 
stethini  are  discussed  under  systcmatics  of  the  subfamily. 
Some  behiviofal  ilmilaritiei  an  given  under  ''Biology*' 
below. 

Pate  (1944b)  divided  Entomognalhus  into  four  sub- 

gcneia  on  the  basis  of  wing  venation,  carinae  of  the  pro- 

notum  and  mesopieuron,  number  of  articles  of  the  male 
antenna,  presence  or  absence  of  a  postocular  sulcus, 

shape  of  the  posterior  margins  of  abdominal  terga,  and 
geographical  distribution.  Leclercq  (1963),  after  study- 
ing Indian  forms,  found  variation  in  some  of  the  charac- 


ters. The  following  key  is  modified  from  Plate  following 
the  suggestions  of  Leclercq. 

Key  to  mbfeneia  ot  SatomognaHiuM 

1.  Mesopieuron  with  stemaulus  and  verticaulns; 

male  antenna  with  13  articles   2 

Mesopieuron  without  verticaulus;  ster- 
naulus  absent  or  present  as  incomplete 
iNicicward  extension  of  omaulus:  male  an- 
tenna with  I  2  or  13  articU  s    3 

2.  Forewing  with  R|  extending  hcynnci  apex  of 

marginal  cell  (Oriental  Region  I    Ko.xingtt  Pate 

Forewing  with  Ki  not  extending  beyond 
apex  of  marginal  cell  (Ethiopian  and  Orien- 
tal Regions)  iMnAoiM  Pate 

3.  Male  antenna  with  12  articles:  abdominal 

terga  IH-V  or  IH-VI  with  posterior  mar- 
gins angularly  emurginaie  medially  (New 

World)    7o«caAii«  Pate 

Maleanteima  with  13  articles;  abdominal 
teiyi  with  posterior  maigina  straight  medi- 
ally (Palcarctic  Region)..  Fntomognathus  Dahlbom 

Three  regional  keys  have  been  published:  Arnold 
(194S)  on  the  species  of  the  subgenus  MnAom  found  on 

Madagasi  ar,  I  Cvlerci)  ( I'Uilbl  vMi  the  species  o^Mashoiia 
found  in  continental  Africa,  and  Krombein  (1963d)  on 
the  species  ofTona^m  found  bi  the  eastern  United 
States. 

Biology:  The  niembeis  oi  this  genus  nest  in  the  soil 
and  prey  on  dirysomelid  beetles.  Most  of  the  published 
observations  are  on  brevis.  the  most  widespread  Pale- 
arctic  species.  The  following  information  is  taken  from 
Grandi  ( l')61)  unless  otherwise  noted. 

The  burrows  are  difficult  to  fmd  because  the  wasps 
construct  chimneys  of  soil  10-25  mm  high  above  the  en- 
trances. These  were  observed  also  by  Benoist  ( 19 1 51. 
The  burrows  extend  as  far  as  12  cm  into  the  soil,  their 
conformation  being  determined  by  the  soil  characteris- 
tics.  The  cells  are  provisioned  with  14-24  chrysnmclid 
beetles,  the  nutnbei  and  species  apparently  depending 
on  what  is  available.  The  prey  are  permanently  paralyzed 
but  respond  to  stimuli.  After  provisioning  is  coti;plete 
the  egg  is  laid  transversely  on  the  venter  of  a  beetle  at 
the  junction  of  the  prothorax  and  mesotborax.  The  lar- 
va consumes  only  the  soft  parts  of  the  beetle.  Benoist 
(1915)  reported  that  the  chitlnous  remains  were  not  in- 
corporated into  the  cocoon  as  in  LituU  iiiiis.  Instead, 
soil  and  quartz  grains  are  mixed  with  the  larval 
secretions. 

Most  of  the  prey  species  listed  for  hrcvis  belong  to 
the  subfamily  Halticinac  with  one  record  of  Crypto- 
cephalinae.  Arnold  (1032.  I04.S)  found  Ethiopian  spe- 
cies preying  on  chrysomelid  beetles  also,  one  possibly 
belonging  to  the  subfamily  Galerucinae.  Most  recently, 
Ca/ier  and  Mortenson  ( 19b5c)  captured  a  female£ 
texaiius  carrying  a  Diabrotica  tricincta  Say 
(Galerucbiae). 

Miller  and  Kurczewski  ( 1''?:)  r.  \i;-  A  ed  information 
on  nesting  behavior  ot  Uniomognaihua  and  gave  details 
of  their  own  studies  of  memorials  in  New  York  and 
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Pennsylvania.  Nest  entiances  were  in  the  vertical  faces  of 
sand  banks  and  between  dense  rootlets.  Differences  from 

brevis  were:  3-9  prey  per  cell  rather  than  14-24  (the 
beetles  were  larger),  no  entrance  turrets,  and  many  cells 
were  in  tandem  and  the  maximum  per  nest  was  20  rather 
than  in.  Miller  and  Kurc/cw&ki  commented  on  similati- 
ties  and  difterences  between  nesting  behavior  ot'b'nto- 
mc^iatlm  and  Bo^nostetfna  (Larrinae).  Both  use 

Chiysomelid  beetles  and  the  egg  h  laid  "larrinelikc" 
transversely  on  the  venter  of  the  prey.  Diirerences.  at 
least  between  memorialis  and  Bolhynosthelhus  distinc- 
lus  are  that  in  the  fointcr  original  galleries  are  made,  the 
prey  is  held  during  transport  venter  up  and  without  the 
aid  of  the  mandibles,  and  the  cocoon  is  entirely  free  of 
prey  remains. 

Checklist  oi  Entomapiatlau 

(Siihgeneric  assignment  is  indicated  by  capital  letters 
following  citation:  tntomogmthus  (E),  Koxiuga  (K), 
Mashmu  (M).  and  Tonoafma  (T)] 

apifnnnh  (Arnold),  1926  (Thvreopus);  Rhodesia  (M) 
arenivagm  Krombeui,  1963;  U.S.:  N.  Carolina,  Florida 

CD 

amoUt  It  Bohart  and  Menke;  Madagascar,  new  name  for 
tridens  Arnold 
tridens  Arnold,  1944  (Onfrw),  nec  Fabricius,  1798 

bklciumus  f  Arnold).  I''27  (Thyreoptis):  Rhfidcsia  (M) 
brevis  i:\  iimkT  Linden),  182'^  (C'raAro):  Palcarctic 

apicaiis  Lepeletier  and  BruUe,  1834  {Lindenua) 
dmrftrsarito (Gussakovskij),  1952  (Crabm)im.  USSR 

(t) 

coUarti  Leclcrcq,  1961;  Zaire  (M) 
dmHferi^odiie<tdcz),  1929  (Oofrw);  Europe  to  e.  Medi- 
terranean ( T) 

pennixltts  Nouvcl  and  Kih.iiit,  l'>5f) 
diversicornis  (Arnold).  l'^44  (Crahro).  Madagascar (M) 
euryops  (K.oh\).  IK<)<)  (rra/»rfO; Tunisia  (L) 
evolutionis  (Leclercq),  1'556  (Encopognathus);  Mexico 

(T),  new  combination  by  J.  Leclercq 
faunm  (Arnold),  1944  {Crahro  )  .  Madagascar  (M) 
/&r/M//us  (Kohl).  1915  (Ch?/>rr>):  Spain  (t) 
geometrkus  Leclercq,  I '>55;  Mexico,  Panama  (T) 
ignavus  (Arnold),  1927  (Thyreopus);  Rhodesia  (M) 
lenapeomm  Viereck,  1904;  e.  U.S.  (T) 
Ubanoms  (Kohl).  1 005  (Crahro);  Cyprus,  Syria,  Iran  (E) 
memorialis  Banks,  192 1 ;  e.  U.S.  (T) 
mexkmm  Oimeron.  1904;  Mexico  (T) 

midus  (  Arnold).  l'M4  (CruAiw); Madagascar  (M) 
mimiciis  (Arnold).  1044  (Crabm)'  Madagascar  (M) 
?/ianMS  (Cameron).  1800  (Crahro):  India (M) 
narratus  Leclercq.  1963;  India  (M) 
nathani  Leclercq,  1963;  India  (M) 
nitidus  (Citir.oc  .n).  1  «00  (Oxybchts).  India  (K) 
patricius  (Arnold).  1932  {Thyreopus).  Rhodesia  (M) 
pulkus  Leclercq,  1963;  India  (M) 
n//7ra(/t/afuj (Arnold).  1044  (Crahro):  Madagascar (M) 
rugosissimus  Turner,  191 7;  Malawi,  Rhodesia  (M) 


sahlbergi  (A.  Morawiu),  1866  {Chibro);  USSR:  e.  Siberi- 

a,  Mongolia  (F) 

schnu'dri  Beaumont.  lOd?;  Turkey  (E) 

schmied^neditti  {KotiL),  1905  (Chi^ro);e.  Mediter- 
ranean (E) 

sin^arac  I  eclcicq,  lOo.V  India  (M) 

Sffttiya  Pate.  1044;  N.  Viet  Nam,  Malaya:  Selangor; 
Taiwan  (K) 

Ktevemnni  (Arnold),  \92^ {Jhyrwpus);  Rhodesia,  S. 

Africa  (M) 

ssp. /m/crm/s  (Arnold),  1036  (niyreopus):  Rhodesia 
subnasutus  (Arnold),  1927  {Thyreopus);  Rhodesia  (M) 
surgicus  Leclercq,  196 1 ;  Zaire  (M) 
swellendamenm  (Arnold),  1934  (Thyreopus);  S,  Africa 

(M) 

gyrittus  Leclercq,  1961 ;  Zaire  (M) 

texanus  (Cresson),  1887  (Ov6ro);e.  U^.  and  s.  to 

Mexico  (T) 
pamifgoides  Viereck,  \'^)04  (Anothynus) 

trknlnripc^  {  Arnold ),  1034  (Ttiyreopiis):  S.  .Africa  (M) 
verecunJus  i.Amold),  1^32  (Thyreopus):  Rliodesia  (M) 

Genus  Lindenius  Lepeletier  and  Brulle 

Generic  diagnosis:  Eyes  naked  or  sparsely  covered  with 
very  short,  erect  hair,  inner  orbits  convergent  below; 

scapal  basin  ecarinate,  with  or  without  median  tubercle, 
orbital  tbveae  distinct,  ocellar  triangle  broadei  than  higli, 
gena  simple  ur  with  carina  joining  occipital  carina  and 
base  of  mandible:  occipital  carina  incomplete  and  sepa- 
rated from  hypostomal  carina,  sometimes  terminating 
ventrally  in  a  tooth  or  lobe;  antennal  sockets  contiguous 
or  separated,  separated  from  inner  orbits,  scape  ecari- 
nate; male  antenna  with  13  articles,  male  flagellum  sim- 
ple or  modified,  without  ventral  liair  fringe;  palpal  for- 
mula 6-4;  mandible  apically  simple  and  acuminate  or  with 
subapical  lobe  on  inner  margin  in  some  males,  inner  mar- 
gin with  nied:;jt!  tooth,  exlcrnoventra!  marL'in  entire, 
inlcriioventr.il  ..inii.i  vitiated  to  form  median  lobe  in 
some  males:  pronotal  collar  rounded  to  transversely  cari- 
nateand  angulate  laterally;  scutum  simple  oi  with 
median  longitudinal  depression  oi  trough;  axillae, 
scutellum,  and  metanotum  simple;  scutal  flange  termi- 
nating on  lateral  margin  of  scutum  above  tegula;  pre- 
scutellar  sulcus  foveatc:  pohtspiracular carina  and 

omaulus  present  except  in  htteiventris.  continuous; 

acetabular  carina,  veriicauius,  sternauius,  and  me&o- 
pleuraulus  absent;  hjfperstemauhu  present  or  absent, 

propodeum  moderately  to  finely  sculptured,  enclosure 
defined,  lateral  propodeal  carina  well  developed  to 
absent;  legs  with  taisl  modified  in  some  males,  other- 
wise simple;  recurrent  vein  joining  submarginal  cell 
near  its  middle  (fig.  1 22  E):  hindwing  jugal  lobe  longer 
than  submedian  cell  (fig.  122  .A);  gaster  sessile  with 
quadrate  to  triangular  pygidial  plate  in  male;  female 
with  broad,  flat,  triangular  pygidial  plate  which  may 
be  elongated  or  narrow  ed  apicall\ . 

Geogn^hic  range:  Holarctic  Region.  The  majority 
of  the  58  species  are  Palearctic  (47)  and  of  these  29 
occur  in  countries  bordering  the  Mediterianean.  Ten 


SUBFAMILY  CRARRONINAE  383 


piSLoecuiiiiiiigtoiicKpn. 

Systenutrics:  The  members  cS  the  genus  Lindenbts 

are  small.  (I;irk.  stout-bodied  wasps  With  the  following 
combination  of  characters:  mandible  with  apex  simple, 
externoventrsi  mugin  entire;  oceller  triangle  broed 

and  low.  scapal  basin  ecarinate;  and  jiigal  lobe  of  hind- 
wing  longer  lhan  submedian  cell.  This  last  characteris- 
tic is  the  only  one  that  separates  LindetUus  from 

Crabro,  but  the  two  jscncra  do  not  seem  to  be  closely 
related.  The  genus  has  been  variously  associated  with 
Entomogmthus,  Encopognathus,  and  Oxybehis.  Its 
division  into  subgenera  and  groups  has  been  similarly 
controversial.  The  most  logical  arrangement  is  that  of 
Beaumont  (19S6c),  who  outlined  ftve  species  groups 
and  appended  a  number  of  "isolated"  species.  The 
following  summary  stresses  the  most  important  charac- 

ters  ol  L- juh  ;i;roup. 

1.  L  melinopus  group.  Mandible  with  inner  basal 
tooth  small,  in  mate  internal  carina  lobate;  clypeal 

free  edge  with  a  small  submedian  notch;  female  pygidial 
plate  with  sides  converging  very  httle,  apex  truncate. 
Two  eastern  Pdeaictie  species. 

2.  albifabris  group.  Mandible  with  inner  basal 
tooth  small,  inner  lobe  absent  in  male;  clypeal  free 
edge  with  a  small  submedian  notch;  female  pygidial 
plate  narrowed  and  haiiy  toward  apex.  Nine  Palearctic 
species  (=  Lindenius  is:). 

3.  /,.  ihericus  group.  Mandible  with  inner  basal 
tooth  rather  strong,  inner  lobe  present  in  male;  clypeal 
free  edge  with  a  deep  submedian  sbius;  female  pygidial 
plate  narrcnved  and  haiiy  toward  tftx.  Six  IMediter- 
ranean  area  species. 

4.  L.  pygmaeus  group.  Mandible  with  inner  basal 
tooth  very  strong,  inner  lobe  absent  in  male;  clypeal 
free  edge  with  a  deep  subtnediaii  siiiui;  female  pygidial 
plate  narrowed  and  hairy  toward  apex.  Nine  Palearctic 
and  nine  Nearctic  .species  (=  Trachelositnui). 

5.  L.  mesopleuralis  group.  Mandible  with  inner 
basal  tooth  small,  inner  lobe  absent  in  male;  male  cly- 
peus  as  in  pygniaeus  group,  female  clypeal  free  edge 
with  broad  median  lobe  that  is  denticulate;  hyper- 
sternaulus  present;  py:':;li:i'  plate  cif  female  unusually 
broad,  broadly  rounded  at  apex,  entirely  covered  by 
flattened  pilo^ty.  Two  Mediterranean  uid  two  Trans- 
Caspian  species. 

Biokfgy:  Information  on  nesting  site  and  prey  of  three 
Old  World  species,  albilabris,  panzeri,  and  pygmaeus, 
was  summarized  by  Leclercq  (1954a).  In  addition,  the 
habits  are  at  least  partly  known  for  three  New  World 
species,  columbiauus,  tecuva,  and  lylotis.  On  the  basis  of 
these  studies,  some  generalizations  can  be  made.  Nests 
are  constructed  in  smdy  or  hard-padeed  soil.  The  open- 
ings, which  are  marked  by  a  ring  of  tumulus,  are  not 
closed  during  piovisioning.  Tlte  burrows  arc  rather  shal- 
low (6-10  cm)  and  end  in  one  to  nine  cells.  Prey  are  usu- 
ally small  flies,  frequently  Chloropidae,  or  Hemiptera, 
particularly  Miridae.  Mymcnoptera  may  be  talcen  also, 
cxpecially  in  the  Chalcidoidca,  Braconidae,  and  Formi- 
cidae.  Parasites  are  miltogrammine  SmropAdKidite,  Myr- 


mm  tTipliiiiliicj,  iiiil  M}Mm\  (Ctifysididae): 

Some  detail  on  the  Old  World  species  was  ghren  by 

Hamm  and  Richards  ( P2(i).  A  published  American 
record  is  that  of  Lvans  (197U)  on  columhianus.  His  find- 
ings were  firagmentary  but  duplicated  those  reported 
from  Hurope.  The  most  complete  study  on  f.incleniUS 
bioldgy  was  made  by  H.  K  C<iurt  ( l*)hl )  in  an  unpub- 
lished master's  thesis.  Mrs.  Court  detailed  findings  on 
tyhtis  and  culumbianus.  She  also  reported  on  further 
data  obtained  by  R.  Boiiart  on  columhianus  and  tccuya. 
In  the  case  oftytotis,  the  females  were  nesting  in  flat, 
bare,  silly  ground  situated  al>ove  a  creek  in  Davis,  Cali- 
fornia. Many  new  burrows  were  present  in  a  restricted 
area,  as  well  as  many  from  a  previous  year.  The  tunnels 
were  vertical  for  2  to  S  cm  and  led  rather  horizontally 
into  several  side  branches.  These  terminated  in  one  to 

three  cells  each.  The  completed  nests  were     1  .>  cm  long 
and  contained  4-24  cells.  Prey  were  in  the  three  orders, 
Diptera,  Hemiptera,  and  Hymenoptera,  in  that  order  of 
frequency.  The  average  number  of  prey  per  cell  was 
about  eight.  The  larvae  constructed  silken  cocoons  into 
which  the  remains  of  the  prey  were  incorporated.  The 
most  frequently  observed  parasite  va%M]mnoaabrmi' 
leyi  Roberts. 

Observations  on  columbiamis  are  much  the  same  ex- 
cept tiiat  the  nests  are  usually  in  gravelly  soil  and  may 
be  rather  solitary.  Court  ob.served  prey  capture  in  this 
species  at  Soda  Springs,  California.  Females  circled  um- 
l>els  of  Carum  and  struck  at  suitable  insects  on  the  flow, 
ers.  Iliea,  the  prey  were  apparently  stung  in  fli^t.  They 
were  carried  back  t<i  the       scv  urod  hy  the  hind  legs 
of  the  wasp  and  held  upside  down  with  the  head  for- 
ward. The  wasp  generally  plunpd  directly  into  the  en- 
trance  but  occasionally  alighted  momentarily  first.  If 
the  prey  was  taken  away  at  this  time  and  placed  near 
the  entrance,  the  wasp  would  go  into  the  nest  as  usual 
and  reappear  in  a  minute  or  two.  Then  she  would  some- 
times ignore  the  prey  or  sometimes  would  retrieve  it 
and  take  it  into  the  nest. 

Nest  dosure  has  not  been  observed.  Since  the  fnre- 
taisal  rake  of  Lbid&iaa  is  rather  short,  there  may  be  no 
closing  ritual  in  this  genus.  In  the  case  of  ty!i>ns  cont- 
pletcd  nests  were  not  closed  at  the  surface  until  rains 
plugged  some  of  them  with  mud.  Males  oSLindenka 
are  often  collected  in  abundance  as  they  circle  bushes. 
At  k-asl  in  the  case  ot  lylotis.  they  may  spend  con- 
NhJL'!.;lile  time  within  old  or  active  burrows,  often  to  be 
chased  out  of  the  latter  by  females.  It  was  assumed  by 
Court  that  mating  took  place  within  the  nests,  but  there 
is  a  bit  of  evidence  to  the  contrary.  Bohart  (unpublished 
observation)  collected  a  pair  of  columbianus  in  flight 
eaHy  in  the  season  at  Sagehen  Creek,  Nevada  County, 
California.  The  pair  remained  in  copula  in  the  killing 
bottle  and  were  mounted  on  a  pin,  still  attached. 

Bohart 's  notes  on  tecuya  were  made  at  Foster  Pudc, 
Ventura  County,  California  in  1959.  Burrows  were  scat- 
tered in  sand  and  gravel  at  the  side  of  a  dry  riverbed. 
Contents  of  one  cell  5  cm  below  the  surface  were  47 
insects  in  six  families  of  flies,  three  of  chalcidoids,  and 
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one  ot  Hemiplera  (Anthucoridae). 

Checklist  otLtndenius 

( Assipnnicnl  li>  spi'dc-.  izrc'iips  indicated  by  leuers  as 
folluws:  albilabris  group  (alb),  ibericus  gtoup  (ibe),  iso- 
lated species  (i.sp.),  tneltnopus  group  (mei),  mesopleur- 
tdis  group  ( mes),  py^maeus  group  (pyg). | 

abJitus  (Kohl).  1898  (OaAro);  Greece  (alb) 

at%vptiits  (Kohl),  1888  {Cnbr6)\  E|grpt,  Morocco,  Libya, 

s  Spain  (mes) 
ajjinis  Ka^enas,  1973;  sw.  USSR:  Kazakii  S.S.K. 
albibbrb  (Fabricius),  1793  (Onfrrv);  Europe  to  Mongolia 

and  \  K  noa  (alb) 
aciwiCL'iii  Dahlbom.  1 838  {Crahro ) 

ssp.  manehurkaaa  Tsuneki.  1967;  Manchuria 
atttttoHcw^  Mc.MumnnI,  I'^ft?;  Turkey  (i.  sp.) 
ap/W*  Muishakov,  r>7.Vsw.  USSR:  Turkmen  S.S.R. 
mnatkeps  (W.  Fox),  1  «9.s  (Crabro)\%.  Canada,  U.S.  ne. 

from  Colorado  and  Texas  (pyg) 
flaviclvpeusVf.  Fox,  \995  {Oahm) 
:c/liis  Robwcr,  1^H>)  {Crahro) 
atlanteus  Ikaumont,  1956;  Morocco  (pyg) 
buccadenth  Micket,  1916:  U.S.  e.  from  Wyoming,  n. 

from  Arkansas  (pyp) 
cabrerae  Leciercq,  19bU;  Spain  (i.  q>.) 
caUfomieus  Court  and  R.  Bohart,  1958;  U.S.:  California 

(pyg  I 

cebalhai  Lcclcrcq,  195'>;  Spain  (i.  sp.) 

cohunbianus  (Kohl),  1892  (Crabro);  U.S.,  s.  Canada  (pyg) 

emmc  W.  Fox,  1 895  iprabro) 

pmguisVf.  Fox,  1895  (Cmbro) 

■iulicis  Cockoioll.  1S')7  (Anini'iphniis) 
crenicornis  Marshakov,  1973;  sw.  USSR:  Tadzhik  S.S.R. 
erenuHfer(KiM\  1905  (OoAro);  Syria,  Israel,  Lebanon 

JiJ I u  illi/nus  (KoM),  1915  {Crahro),  Lgypi.  Libya  (Ibe) 
cjfreim  (Kohl),  19 1  .S  {Crabro):  Algeria,  TunWa  (il») 
/as/ft^/osus  Beaumont,  1967:  Turkey  (i.  sp.) 
jpoMm^ Tsuneki.  1972;  Mongolia  (pyg) 
^ri/jvflA:(»rsA(Y  Marshakov.  197.^;  sw.  USSR:  Kazakii  S.S.R. 
haemoJes  (Kohl),  1905  (Cmbro);  iigypt,  Etliiopia  (pyg) 
hamlger(KicM),  1915  (0!^re)):sw.  USSR:  Transcaspia 
C-'alb) 

Itamilcar  {Kohl ),  1 899  ( Crahro}:  .Vlcdilerranean  area, 
Canary  Is.  (alb; 
cogens  Kohl,  1915  (Crabro) 

hannibal  (Kohl).  1898  (Crabro):  Tunisia.  Algeria,  Moroc- 
co, Portugal  (ibe) 

harbinertsis  Tsuneki,  1967;  Manchuria  (pyg) 

hasdmbal  Beaumont,  1956;  Algeria  (i.  sp.) 

/u'/Zerf  (Kohl).  l'M5  {Crahro):  Israel,  Turkey.  Clieeee  (alb) 

ibericus  (Kohl),  1905  (Crabro);  i.  France,  Spain,  Portu- 
gal (ibe) 

ssp.  atlivollh  Ueainiiitii,  1956:  Morocco.  Algeria 
ssp.  humilicolln  Heaunionl,  1956;  France.  Spain. 
Portugal 

ibex  Kohl,  1 883 :  Turkey,  Greece:  Corfu,  Siros,  Pelo- 
ponnesos;  Algeria  (?)  (alb) 


ssp.  syriacus  (Kohl),  1905  (Crabro);  Israel 
biyomsb  Court  and  R.  Bohart,  1958,  U.S.:  California, 

Nevada  (pyj;) 

irrtyuittin  1  Kohl),  I  'M  5  {Crahro):  cenlr.  Asia  (  '  pyg) 
A'asjtfft/ Tsuneki,  1972:  Mongolia  (i.  sp.) 
laci'is  A.  Costa.  1871 ;  Italy,  Romania,  Yugoslavia,  Czecho- 
slovakia. I  lungary  (alb) 
levis  Dalla  Torre,  1897  (Ooftra) 
rhaibopus  mohl,  1915 
btebroms(KiM),  1905  (Oabro):  USSR:  Siberia  (pyg) 
lalifrnm  (W.  Fox).  1 895  {Crahro):  U.S.:  Texas  ( p\;^) 
latitarsis  Marshakov,  1973;  sw.  USSR:  Kazakh  S.S.R. 
(alb) 

kclenqi  Hcaunionl.  195(v  AlL'L'ia,  I  unisia  (i.  sp.) 
luteiveiuris  (A.  Morawilz),  18oo  (Crabro):  n.  Spain  (i. 
sp.) 

fulviventris  "Perez"  Antiga  and  Bofdl,  1904  (Cmbro), 
nomen  nudum 
ssp.  teitehrosus  (Kohl),  1915  (Chrdm);  s.  Spain, 

Morocco 

mafor  Beaumont,  1956;  France,  Spain,  Morocco  (mel) 

meiinopus  (Kohl),  1915  (Oabm);  France,  Spain,  Moroc- 
co, Algeria,  Tunisia  (mel) 

mefrer/(Kohl),  1915  (Chiftro);  Spain  (i.  sp.) 

mcsopleuralis  (P.  Monwitz),  1890  (Cnbro);  centr.  Asia, 
Turkey  (mes) 

ssp.  mediterranem  (Kohl),  1915  {Cmbro)',  Italy, 

France.  Spain 
/«6»/j/fZM//w  (t  anienin  I,  1S91  (Crabro);  svt.  U.S., 

Mexico  (pyg) 
dtigesianm  Leciercq,  1950 
MflSM/MS  Gribodo,  1884;  Italy 
iwomcxkanus  Courx  and  R.  Bohart,  1958;  U.S.:  New 

Mexico,  Colorado  (i.  sp.) 
nitklus  Beaumont,  1967;  Turkey  (L  ^.) 
oclif'trin.ur  Motawitz).  1896(C>06w);sw. USSR: 

Tran&caspia  (mes) 
pdOdieomisiF.  Monwitz),  1890(C>b^);sw.  USSR: 

Transcaspia  (?  mes) 
pa/irtY/ (Vander  Linden).  1829  (Cra/jw);  Europe,  w. 

Asia.  n.  Africa  (pyg) 
venustus  Lepeletier  and  UruUe,  1834 

s^.  mongoHcus  Tnineki,  1972;  Mongolia 
parkamiisis  Zav;idil  in  Zavadil  and  Snoflak.  1948;  Czecho- 
slovakia. Romania.  Hungary  (Ibe) 
pontivus  Ikaumont,  1956 
peninstilaris  {Kc>h\).  1915  (Cra/^rr));  Spain  (ibe) 
prosopifanuis  {Suiic),  1903  (Crabro);  India  (pyg) 
pygntaeus  ( Rossi ),  1 794  (Osfriv);  s.  France,  Italy, 

Spain,  Portugal  (pyg)  ■ 

ssp.  armatus  (Vander  Linden),  1829  (Os^);  Europe, 

Middle  East 
curlus  Lepeletier  and  Brulle.  1834 
kmtochvili  ^iM(\ak,  1948 
niLxtus  Snoflak  in  Zavadil  and  SnoHak,  1948 
Sbp.  alu'ints  (Kohl).  1892  (Crabro):  Algeria.  Morocco 
•niisclioiianus  (Kohl),  1915  {Crabro);  ccnlr.  Asia  ('!  pyg) 
spilosiomus  (Kohl),  1899  (Crabro);  Tunisia,  Algeria, 
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MofULCO  (alb) 
mbaenem  Lepeletier  and  Brull^,  1 834;  Europe  (i.sp.) 

wniva  PliIo.  1*147;  I'.S.;  California  (pyg) 

lyhlisioml  and  K-  IJoIiart,  l'>5X:l'.S.:  (  ulituinia  (pyg) 

Genus  Hulcorliopaluin  Caineroti 

Generic  diagnosis  (mak  unicnuwn):  byes  apparently 
bare;  inner  orbits  arcuate  below,  strongly  divergent 

above;  sciipnl  h:isin  shallowly  concave,  simple,  ecarinate; 
upper  frons  bisected  by  a  furrow  extending  from  anieri> 
or  ocellus  to  scapal  basin :  orbital  foveae  absent;  ocellar 
triangle  equilateral,  ocelli  large;  vertex  with  sharp  tuber- 
cle behind  compound  eye; gena  simple,  ecarinate;  occi- 
pital carina  incomplete,  separated  from  hypostomal 
carina:  anlennLi!  sockels  c<intigu()us  m  separntnl  from 
each  oltiei,  conti>:uuus  \Mth  iiuicr  orbits;  scape  CLjrinate; 
palpal  formula  6-4;  mandible  apically  simple,  acuminate, 
inner  margin  wealdy  bidentate  before  middle,  externo- 
ventral  margin  entire;  pronotal  collar  ecarinate.  rounded 
anteriorly  and  laterally,  pronotal  lobe  Hat  and  attain- 
ing tlie  legula;  scutum  witli  admedian  lines  present 
as  lon^tudinal  viwit,  notauli  witfi  deep,  elongate 
suhcuneatc  fovea,  hind  angle  produced  as  a  thidc,  coni- 
cai,  backwaid-projecting,  spinoid  tubercle;  axillae  with 
lateral  margins  sharply  reflexed  upward  into  laminate 
plates:  'ii.'utelluni  itiay  be  inodined.  inetanoium  simple; 
pOStspiracular  carina  continuous  with  umaulus.  In'per- 
sternaulus  present;  acetabular  carina,  steroaulus,  and 
mcsopiouraulus  absent:  propodeum  coarsely  sculptured, 
dorsal  face  areolate.  lateial  propodeal  carina  present; 
legs  simple;  recurrent  vein  joining  submarginal  cell  before 
middle,  discoidal  cell  I  rhoraboidal;hindwing  jugal  lobe 
sligfitly  longer  than  submedian  ceU;gaster  pedunculate, 
first  segment  nodose  at  apex;  female  pygidial  plate 
broad,  flat,  triangular. 

Geogn^k  range:  Neotropical  Region.  One  species 
is  known  from  Mexico  and  Guvana, 

Sys  tenia  lies:  tlolcorhi>palum  like  Quexua  has  post* 
ocular  tubercles  on  the  vertex  and  the  mandible  is  simple 
apically  and  extcrnoveni lally  However,  tfie  first  segment 
of  the  gaster  ;s  pedunculate  and  nodose  as  in  Rliupalum, 
the  discoii; ;il  ell  I  of  the  forcwing  is  rhomboidal  as  in 
Entomocrabro  (see  fig.  1 16  C),  and  the  gem  is  ecarmate. 
In  addition  Hoteothoptdum  is  the  only  genus  of  crab- 
ronins  in  which  the  pronotal  lobe  reaches  the  tegula. 

Biology:  Unknown. 

C  hecklist  of  Hoicorhopalum 

Joveatum  Cameron,  1904;  Mexico,  Guyana 

thauma  Plate,  1944  {Amar^),  new  synonymy  by  J. 
Leclercq 

Genus  Quexua  Pate 

Generic  diagnosis:  byes  bare  or  sparsely  covered  with 
erect  hair  (fig.  125),  Inner  orbits  convergent  below; 

scapal  basin  ecarinate  above,  without  median  tubercle, 
with  or  williout  lateral  eannae  patalleling  inner  orbits 
and  cxteiuling  dorsally  to  supraorbital  areas;  orbital 
foveae  represented  by  ovate,  shiny,  flat  or  calluaed  areas; 


UL"8llii[  iniiiigl^  ^wUm[  m[\\  deep  iiifiliiii  tm  uf 

sulcus  between  hbidoceDl;  vertex  with  sharp  tubercle 

behind  eye  ;iiid  :i  i':iri!ia  aloni;  ^jeiia  froi:!  tubercle  to 
posterior  iiianvi::>ulai  tiuuiyle;  iicci|)ilal  carina  incom- 
plete, sometimes  bifurcate  below,  mandibular  branch 
present  or  absent,  hypostomal  branch  complete  or  in- 
complete (may  be  reduced  to  a  short  spur  on  hypostomal 
carina);  antennal  sockets  contiguous  to  or  slightly  separa- 
ted from  each  other  and  inner  orbits;  male  anteiuia  with 
13  articles;  scape  ecarinate  and  cylbidrlcal  or  longitudi- 
nally bicarinate  and  flattened  anteriorly;  male  llagellum 
not  modifled,  without  ventral  hair  fringe;  palpal  formula 
64;  mandible  with  apex  simple,  acute,  extemoventral 
and  inner  nrart;ins  simple,  pronotal  collar  rounded  or 
sharply  carinate  anteriorly,  rounded  laterally,  scutum 
shnple  or  with  admedian  lines  deeply  impressed  and  ter- 
minating posteriorly  in  foveae,  lateral  flange  terminating 
on  lateral  margin  of  scutum  above  tegula;  scutclium  sim- 
pie  or  with  tuberdes,  axillae  and  metanotum  sfanide; 
postspiracular  carina,  omaulus.  and  acetabular  carina 
continuous:  sternauius.  hyperstcrnaulus.  veiticaulus, 
and  mcsoplcuraulus  absent;  propodeum  moderately 
sculptured,  doisal  face  areolate  i:>r  with  defined  en- 
closures, lateral  prupodeal  caiiiia  well  developed,  bifur- 
cate belov^';  legs  simple;  recurrent  vein  joining  submar- 
ginal ceil  near  middle  (fig.  1 25 );  hindwing  jugal  lobe 
shorter  than  or  as  long  as  submedian  cell;  gaster  sub- 
pedunculate  to  pedunculate,  not  nodose  at  apex  (fig. 
125J;  pygidial  plate  of  male  quadrate,  that  of  female 
broad,  flat,  coarsely  punctate,  triangular. 

Geographic  range:  Neotropical  Keeioii.  Six  species 
arc  found  in  South  America,  and  a  seventh  extends 
north  to  Costa  Rica. 

Srsicmatirs:  Members  of  the  genus  Quexua  are  easily 
re^  ieiu/ed  by  the  postocular  tubercles  with  the  dcnA 
cat  ilia  extenduig  downward  from  them  u>  tlie  tnandible 
base.  In  addition  the  mandibles  arc  simple  apically  and 
extemoventrally.  the  ocellar  triangle  is  nearly  equilateral 
and  with  a  fovea  midway  between  the  hindocelli.  the 
gaster  is  pedunculate  or  subpedunculate  but  not  nodose, 
and  both  sexes  have  a  pygidial  plate. 

When  Pate  doscrilu'il  the  genus  (l''4;,i  i.  fio  divided  it 
into  two  subgenera,  Quexua  s.s.  and  Arecuna.  Quexua 
s.t  contained  five  species  distinguished  by  the  follovring 
combination  of  characters:  frons  with  lateral  carina  paral- 
leling inner  orbits,  antennal  scape  usually  longitudinally 
carinate,  genal  carina  more  widely  separated  from  pos- 
terior orbit  than  in  Arecuna.  occipital  carina  terminating 
at  posterior  mandibular  condyle,  clypcal  lobe  quadriden- 
fate,  forewing  with  marginal  cell  squarely  truncate  api- 
cally and  R|  not  extending  beyond  apex;  longer  apical 
spur  of  tibia  III  "cultriform  with  apex  acuminate,"  fe- 
male pygidial  plate  shai:reened,  coarsely  pUflClate.  and 
usually  bisected  by  a  longitudinal  carinule.  The  mono- 
typicvliveiim  was  characterized  as  follows:  front  and 

scape  ecarinate,  ueital  carina  paralleling  posterior  or'^il 
more  closely  than  in  (Juc.xua  s.s.,  occipital  car  ina  joining 
hypostomal  carina,  clypeal  lobe  truncate,  edentate,  mar- 
ginal ceil  obliquely  truncate  apically,  with  Rt  extending 
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FIG.  125.  Quexua  verticalis  (F.  Smith),  female. 


beyond  apex,  longer  apical  spur  of  tibia  III  "elongate  and 
acicuialc,"  and  female  pygidial  plate  shining,  with  few 
scattered  punctures,  ecarinate  medially.  Leclercq  (l^SSa) 
pointed  out  that  contrary  to  Pale's  diagnosis,  in  all 
Qitexua  s.s.  he  had  examined  both  the  mandibular  and 
hypostoinal  branches  of  the  occipital  carina  were  present. 
In  the  course  of  this  study  a  male  Arecuna  has  been 
found  in  which  the  wing  venation  and  genal  carina  are 
typical;  but  the  occipital  carina  has  btith  branches  pres- 
ent, the  clypcus  is  quadridentatc.  frons  and  scape  arc 
carinate,  and  the  tibial  spur  III  is  "cultriform."  Under 
the  circum-stances,  it  appears  that  the  recognition  of 
subgenera  is  not  warranted. 

Pate  (1942a)  further  divided  Quexua  s.s.  into  two  spe- 


cies groups:  llaineo  group  (nionotypic)  and  cashiho 
group  (cashiba,  witoto,  and  patto).  Leclercq  (1955a) 
synonymi/ed  llameo  with  vcrikalis  and  added  two  new 
species  to  the  casltiho  group.  Pate's  original  group  diag- 
noses may  be  modified  as  follows: 

1 .  In  the  verticalis  group  (nionotypic)  the  scape  is 
ecarinate.  the  admedian  lines  and  notauli  are  deeply  im- 
pressed, and  the  female  pygidial  plate  is  ecarinate 
medially. 

2.  In  the  cashibo  group  {cashiho,  wimto,  pano,  ricaia, 
and  inca)  the  scape  is  longitudinally  bicarinate,  the  ad- 
median lines  and  notauli  arc  weakly  impressed,  and  the 
female  pygidial  plate  is  bisected  by  a  longitudinal  carina. 

Biology:  Unknown. 
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Checklist  of  Quexua 

caahibo  Pale,  1942;  Peru,  Bulivia 
essequibo  Pate.  I'M2;  Guyana 
inca  l^clercq,  1955;  Peru,  Bolivia 
pano  Pale,  1942;  Peru.  Bolivia 
ricata  Leclercq,  1955;  Costa  Rica,  Bolivia 
vertkalisi?.  Smith).  1873  (Ovi/?m);  Colombia,  Brazil, 
Peru,  Ecuador.  Bolivia 
Uameo  Pate,  1942 
witoto  Pate,  1942;  Colombia 

Genu-s  Rhopalum  Stephens 

Generic  diagnosis:  Small  to  moderate  sized,  elongate 
forms;  eyes  bare,  inner  orbits  convergent  below;  scapal 
basin  ecartnatc  dorsally,  with  or  without  supraantennal 
projection;  orbital  foveae  distinct  to  indistinct;  ocellar 
triangle  equilateral  or  slightly  broader  than  long;  gena 
simple  or  depressed  vcntrally,  lower  border  ridged;  occi- 
pital carina  not  forming  a  complete  circle,  separated  from 
hypostomal  carina,  sometimes  terminating  vcntrally  in  a 


FIG.  126.  Rhopalum  coarctatum  (Scopoli),  male. 


tooth  or  angle;  antenna!  sockets  contiguous  to  or  slightly 

separaicJ  from  eacli  uilier  anii  imicr  oralis;  InSl?  3H- 
tenna  with  1   articles;  scape  ecarinale;  male  riagcllum 
simple  or  modified,  without  ventral  hair  fringe;  palpal 
formula  5-3;  mandible  apically  bidentate,  sometimes  en- 
larged and  lamellate  in  male,  cxternovcntral  margin  en- 
tire, inner  margin  edentate;  prom)tal  collar  ecarinate 
anteriorly,  rounded,  angulate  or  spiniform  laterally, 
median  notch  deep  to  obwilete;  propleura  simple  or  den- 
tate anteriorly ;  axillae,  scutclluin  and  itictanotum  sim- 
ple; niesopleuron  with  postspiracular  carina  and  omaulus 
usually  absent,  omaulal  area  usually  rounded,  hyper- 
sternaulus,  sternaulus.  and  mesopleuraulus  absent,  pre- 
coxal  area  simple  or  with  a  short  verticaulus  {longinodum}; 
propodcum  finely  sculptured,  enclosure  well  defined  to 
absent,  lateral  propodeal  carina  present  or  absent,  mid- 
tibia  with  an  apical  spur,  hindtibia  weakly  to  strongly 
swollen;  forewing  recurrent  vein  joining  subniarginal  cell 
near  middle  or  sometimes  beyond;  gaster  usually  pedun- 
culate, slender,  first  segment  often  nodose;  male  usually 
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without  pygidial  plate,  female  pygidial  plate  variable, 
concave  and  shining  to  flat  and  dull  with  sides  incom- 
l^etely  carinate  (see  also  key  lo  subgenera). 

Geogn^ic  range:  Cosmopolitan.  109  species  are 
listed.  Subgenera  Aporhopakm  and  Zehrht^bmt  are 
fiiund  in  New  Zealand;  I.airi>rhi>f)aliini  in  central  Asia 
and  the  Far  Last,  and  Calceorhopaiuni  in  Jup.in,  the 
north  Pacific  islands,  and  South  America.  I  he  nominate 
subgenus  and  Corynopus  are  widely  distributed. 

Sysieimiics:  Most  Rltopaium  have  the  omaulal  area 
rounded  and  ecarinate,  and  the  recurrent  vein  joins  the 

suhniarginai  cell  near  its  middle.  Intermediate  ronns 
between  Uhopalum  and  Podttgritm  vary  in  citlici  or  both 
of  these  characters.  In  the  most  recent  revision  of  the 
Rhopahm  series  Ledercq  (1970)  noted  that  all  incon- 
testable  Podagrttus  could  be  separated  from  at!  Northern 
Heniisplie: L-  Rli'ipalun;  Uy  ihc  l  oiifi  )i-n.ition  of  the  fe- 
male pygidial  plate  (btoad,  Hat,  triangular,  and  distinctly 
punctate).  Unfortunately,  a  few  Australian  Rhopaban 
have  the  female  pygidial  plate  nearly  flat  and  somewhat 
punctate.  Similarly,  must  Podagritus  males  have  a  punc- 
tate pygidial  plate,  whereas  Rhopabtm  males  do  not.  Yet, 
there  are  a  few  species  in  both  uenera  in  which  'liis  dif- 
ference is  doubtful,  and  if  a  female  were  not  ;)vailal>le 
generic  assignment  might  be  difficult. 

American  workers  have  used  the  natne  EupUbu  but 
in  most  of  the  world  literature  Rhopaltim  has  been  em- 
ployed Menke,  Unhari  and  Richards  (I ''74b)  have 
appealed  to  the  International  Commission  on  Zoological 
Nomenclature  for  conservation  of  Rhopaban.  and  we  are 
USini:  ihe  name  in  anticipation  of  a  favorable  nutcome 

Rhopahtnt  has  been  variously  divided  into  subgenera 
on  the  basis  of  modifications  of  the  female  pygidium  and 
male  genitalic.  forelcii.  and  antenna!  characters.  The 
number  of  intermediate  species  indicates  that  species 
gr<nips  may  evi  niu  illy  be  liir  most  pr.u-tie:)l  mothiul  of 

division.  For  the  present  we  are  using  the  current  sub- 
generic  categories  with  the  exception  of  ABhgnathus 

uliicli  '.w  .IK'  N)  lii uiynii/iiii;  urulci  t". 'n''(>  i/'».v,  R.  occi- 
dentale,  the  single  species  assigned  to  AUiognathus,  has 
the  female  pygidial  plate  a  little  broader  apically  than 

in  typical  Corynopin,  and  the  basal  male  flauellonieres 
are  only  sligliily  dentate  bcncatli  instead  ol  strongly  so 
or  excavate.  These  differences  do  not  appear  to  be  sub- 
generically  signiUcant. 

The  following  key  is  modified  from  Tsunekl  (1952b) 
and  l  oclercii  (l^'55e.  I<'57c,  1970).  These  papers  diould 
be  consulted  for  additional  details  on  the  genus. 

Key  to  subgenera  oi  Rhopaium 
(based  mainly  on  females) 

1.  Head  and  thorax  dull,  oibiia!  toveae  distinct; 
gonubasc  of  male  genitalia  Y-shaped  in  dor- 
sal view;  female  pygidial  plate  greatly  nar- 
rowed toward  apex,  bisected  above  by  a 
median  longitudinal  carfau;  central  and 

eastern  Asia    Latrorhopabtm  Tsuneki 

Mead  and  thorax  shining,  orbital  foveae  in- 
dist  inct ;  gonobase  of  male  genitalia 
U-shaped   2 


2.  i^gidial  area  of  female  dull,  punctate    3 

Pygidial  area  of  female  shiny   4 

3.  Pygidial  ire.i  of  IV'niale  hisected  by  a  longi- 

tudinal carina,  basal  segment  ol  gaster  with- 
out an  apical  node ;  New  Zcala nd   

  Zelorhopalum  Leclercq 

Pygidial  area  of  female  not  longitudinally 
caiinate;  basal  segment  of  gaster  usually 

nodose  apically :  widely  distributed   

  Khiipaltiin  Stepliens 

4.  Pygidial  area  ol  leniale  at  must  gd)bi»us 

basally,  without  a  distinct  longitudinal 
carina;  gonoslyle  of  male  genitalia  usually 
more  than  twice  lengtli  of  aedeagus;  widely 

distributed   Corynopus  Lepeleticr  and  BniM 

Pygidial  area  ot'  female  with  a  distinct  longi- 
tudmai  carma;  jionoslyle  of  male  genitalia 
less  than  twice  length  ol  aedeagus   „„..  5 

5.  Pygidial  plate  of  female  greatly  narrowed  and 

concave  apically;  basal  flagellomeres  of 
male  somewhat  notched  beneath;  Japan,  n. 
P.icitic  Is    S.  .America  .. ..  C^jlicorhopaliim  Tsuntlti 
I'ygidial  plale  ol  teinale  often  narrow  but 
rather  broadly  rounded  or  truncate  toward 
apex  which  is  nearly  flat;  basal  llageilo- 

meres  of  male  simple;  New  Zealand  

 Aporhopalum  Leclercq 

Biology:  A  summary  of  older  papers  was  piven  by 
Leclercq  (1954a).  As  migjit  lie  expected  from  the  custo- 
marily narrowed  female  pygidial  plate  most  species  nest 
in  twigs  or  reeds.  Provisions  are  commonly  small  Hies  of 
great  variety  but  especially  Chironomidae.  Psocoptcra 
and  Aphididae  (w  inged  and  w  ineless)  aie  frequently 
used,  also.  Exceptional  prey  reported  by  Leclercq 
(l9S4a)  are  wfaiged  ants,  psyllids,  and  Mlcrolepidoptera. 
Tsuneki  (I9f>0)  sutmnari^od  hiojotiy  of  Japanese  forms 
and  later  (1973b)  gave  additional  inloniiatioii.  Observa- 
tions on  difTorcnt  !>|hx   s  indicated  that  Ihe  egg  was  laid 
on  the  first,  second,  and  last  prey  member,  and  Tsuneki 
suggested  that  progressive  provisioning  might  sometimes 
occur. 

Species  in  which  the  female  pygidial  plale  is  relatively 
broad  and  nearly  flat  might  be  expected  to  nest  In  the 

.ar<nind.  This  is  partly  confirmed  by  obser\'ati(ms  on 
Rhopahiin  variitane  in  Canberra,  Australia  by  Evans 
and  Matthews  ( I97la).  This  species  was  observed  nesting 
in  the  sloping  side  of  a  furrow  along  a  fence  in  sand> 
loam.  The  nest  entrance  was  open  when  the  wasp  letum- 
ed  with  prey.  .At  the  bottom  of  an  oblique,  straight  tun- 
nel of  1 0  cm  length  were  two  short  closed  off  galleries 
ending  in  spherical  cells  of  about  4  mm  diameter.  These 
were  packed  tightly  with  five  small  flies  each,  ratnilies 
renresented  were  Stratiomyidae,  Dolichopodidae,  Laux- 
aniftiae,  and  Tachinidae. 

Janvier  (1928)  found  several  femdes  of  fongAiOKfum 
sharing  a  burrow  entiance. 

Checklist  of  Rhapatum 

(Subgeneric  assignments  indicated  at  end  of  citations  by 

code  letters  as  follows:  Apnrhopttlw)'.  {.\).  Calccurliopa- 
luin  (Ca),  Corynopus  (Co),  Latrorhopabtm  (L),  Rhopaium 
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(R),  Zdmlmpabtm  (Z)) . 

ammil  'uwn  Lcclcrcq.  I  %  j ;  ln^j§  (Cl) 
angulicolle  Cameron,  1904,  Mexico  (R) 
angustipetioiatum  Tsuneki,  1971;  Taiwan  (L) 
anteum  Leclercq,  !9S7;  Australia:  \netoria  (R) 
antillarum  leclercq,  1957;  Cuba  (R) 
aucklandi  Leclercq.  1955;  N.  Ze^and  (Z) 
austrtOkie  Leclercq,  1957;  Australia:  A.C.T.  (R) 
ausfriacuin  (Kohl).  IS99  (Crabrn):  ccnir.  Fiirrips  (R) 
avexuin  Leclercq,  1963;  India,  Philippines  (R) 
bamendae  (Leclercq),  1961  {Fodi^tmy,  Nigeria 
beaumtmtiWKiix.  1957:  Hungar>'  (R) 
bohartwn  Tsuneki,  1966;  Taiwan,  Ryuku  Is.,  (CA) 

bokartorum  Tsuneki.  1968;  (emendation) 
hrevinodum  (Sphiola),  1851  ^ysosceUs);  Chile,  Afgen- 
tiiia 

pucareme  Lederoq,  1970,  new  synonymy  by  J. 

Leclercq 

?*mc/t/ SchrotCky,  1909,  Argentina  C  =  Podagritus) 
Cttlderoni  Leclercq,  1''70;  Ecuador,  Bolivia  (Ca) 
callxtum  Leclercq,  1957;  Australia:  Queensland,  N.S. 
Wales  (R) 

eabmtiiJhXi),  \  '^^'!  {iAirlilisV.Cosu  Rica(R) 

audaoni  Leclercq,  1963;  Philippines  (Ca), 

dumgi  Tsuneki,  1968;  Taiwu  G*) 

clatiJii  (  Janvier)  1 92,s  {Crabro)\  Chile  (name  validated 

by  illustration  of  larva) 
dofipes  (Lirmaeus),  1758  (^jpAor);  centr.,  s.  Europe;  U. 

S.(R) 

rufiventre  Panzer,  1799  (Crabro) 
ssp.  je%!U>nicum  Bischoff,  1922  (C>a/jn»);  Japan 
claviventre  (Cresson),  1865  {Crabro);  Cuba,  Jamaica  (R) 
coarctatum  (Scopoli),  1763  (Sphex)  ;  I  lolarctic  (Co) 
cmssipes  Fabricius,  1 798  (Crabro) 
tibialis  Fabricius,  1798  (Cnbro),  nec  Olivier.  1792 
modestum  Rohwer,  1908,  new  synonymy  by  R. 
Bohart 

etMiobm  Leclercq,  1957;  Australia:  N.S.  Wales  (R) 
cnatinodumiSfiatM),  1851  (Alij>sosoefta);Chlle(Ca) 
herbstU  Kohl,  1905  (OoftmX      synonymy  by  J. 
Leclercq 

cnientatwn  (Arnold),  1944  (Crabro);  Rhodesia 

s>.p  hflganim  Leclercq.  195*;,  Ruanda 
detavum  Lctlcicq,  1963;  Philippines:  Sibuyan  Is.  (R) 
dedarum  Lcclcrcq,  1957;  Australia:  W.  Australia,  N.S. 

Wales,  A.C.T..  Queensland  (R) 
dineurum  Leclercq,  1957;  Tasmania  (R) 
diopura  (Pate).  1947  (Euplilis);  Venezuela  (R) 
domesticum  Williams,  1928;  Philippines  (R) 
dtetsuense  Tsuneki.  1952;  Japan  (R) 
maticum  Tsuneki,  1968; Taiwan  (I.) 
euca/yp// Tuinet.  191  5,  Tasmania  (R) 
es^ieditionis  Lc^lcrLq,  1955;  Tibet  (L) 
exultatum  Leclercq,  1970;  Ecuador  (Ca) 
fenimorum  Leclercq,  1970;  Mexico 
fimmmnum  Tsuneki,  1966;  Taiwan  (Ca) 
J>«it(M  (Turner),  1908  (Qvbro);  Australia  (R) 


gorongenmt  (AmotdX  I960  (ChiAro);  Madagascar 

^ile  Wesmael,  18S2;  Europe,  Turkmen  S.S.R.,  Japan (R) 

nigrinum  KMienwetter,  1849;  nee  Crabro  nigrbm 

H.S. 

kiesenwetteri  A.  Morav^tz,  1866  (Crabro),  new  name 
for  Crabro  nigrinus  (Kiesenwetter),  (Art.  59c) 

simplicipes  F.  Morawitz,  1 888  (Corynopus) 
grahami  Lcclcrcq,  1957;  Australia:  ACT.,  Victoria 
grenadinum  (Pate),  1947  (EupUUs);  W.  indies:  Grenada  (R) 
fM/fflfuni  Tsuneki,  1955;  Japan 
hakodaicnsc  1  suncki.  I960;  Japan (R) 
Aonec/d^  Tsuneki,  1973;  Japan 
harpax  Leclercq.  1957;  Australia:  Victoria  (R) 
heterocentm  (Miniero),  1901  (Cnj^m);  Ar!gentina 
hiliorum  Leclercq,  1963;  India  (Ca) 
hombeeaman  Tsuiieki,  1973;  Taiwan  (L) 
khuumomfimne (Arnold),  1927  (piyrBopus)r,S.  Africa, 
Madagascar 

ssp.  strambieipa  (Arnold),  1932  (n^mpus)',  Rhodesia, 

Zaire 

tra/escem  Turner,  1917;  India:  Kashmir(Lj 
kecbdiense  Leclercq,  1957;  Malaya  (R) 
kcratigi  Leclercq.  1957;  Australia:  Victoria 
kuehlhorm  Leclercq,  1957;  Australia:  S.  Australia,  A.C.T. 
kuwayainai  Tsuneki.  1952;  Kurile  Is,  (Ca) 

ssp.  nikkoense  Tsunelu,  19S6;  Japan 
httkome  (Tkuneki),  1947  (Chr&fo);  Korea,  USSR:  Ui- 

suri  (L) 

latronum  (Kohl),  1915  (jOvbro)',  Japan  (L) 
ffrronr/e  Turner,  191S;Taamania,  Australia:  A.C.T., 

Victoria.  \V.  Australia  (R) 
lorigiiiodmn  (Spinoh),  1851  (/'/jvsujtc/Mij;  Chile,  Ar- 
gentina (C») 
dtUemis  Reed.  1894(C>flAr,)) 

droserum  Lcclcrcq.  1957  {PiuJagrilus}.  new  synonymy 
by  J.  Leclercq 

nuciwepftaium  Turner,  1915;  Australia:  Queensland, 

Victoria,  N.S.  Wales  (R) 
nuigellantim  (Ij^clercq),  1957  (Podagfitus); Clu\e:  Tierra 

del  Fuego  (Ca),  new  combination  by  J.  Leclercq 
mlnaseutum  Leclercq,  1963;  Basflan  Is.  (R) 
/?i(/r(ira(  Tsuneki,  1973;Tai\van  (I.) 
muslmense  Tsuneki,  197 1 ;  Taiwan  (R) 
neboiai  Lederoq,  1957;  Australia:  Victoria  (R) 
rUcarapiaaue  Cameron,  1904;  Guatemala  to  Costa 

Rica(R) 

opacum  Rohwer,  1914 
nipponkum  (Kohl),  1915  (Cra/I^w);  Japan  (Co) 

ssp.  hokkaidense  Tsuneki,  1952;  Japan 
notogtum  Leclercq,  l'*>7:  Australia:  W  Australia 
occidmtaU  (W.  Fox),  1895  (Crabroy,  U.S.  (Co) 

earoUna  Banks,  1921 
oriolum  Leclercq,  1957;  Malaya  (R) 
policies  (Lepeletier  and  Brulle),  1834  (Physoscelis); 

Brazil  to  ArgentuM 
pallidipc^  Dalla  Toire.  ISM7  [Cruhm) 
parciiHuniutn  Lcclcrcq,  1963;  Fhilippnics  (R'.') 
pediceitatum  Packard,  1867;  U.S.  w.  of  100th  mer.  (Co) 
rubrocinctum  Feckham  and  Feckham,  1898 
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mapaho  Pate.  1947  {Euplihis) 
perforator  F.  Smith,  1876;  N.  Zealand  (A) 
petioktum  (Nurse),  1912  {Crabro)\  India 
pktumarmi  Leclercq,  1970;  Brazil  (R) 
potosium  Lcctercq,  1970;  Bolivia  (R) 
prisonium  Leclercq.  ^'70;  Paraguay  (R) 
pygidiale  R.Bohait;  Japan,  new  name  for  cal- 
ceatum  (Ca) 

calcciUum  Tsuneki,  1947  (Oofriv),  nec  Ro8Si«  1794 
(now  in  Guryies) 
quiteme  (Benoist),  1942  (Osfrro);  Ecuador  (R) 

romltiif!  l  eclercq,  1970;  Mexico  (R) 

niJiMUSler  Packard.  1867;  U.S.  e.  of  100th  mer.  (Co) 

hicidum  Rohwcr,  1909 
nonipambae  Leclercq,  1970;  Ecuador,  Bolivia  (Co) 
seychellense  Turner,  19 1 2;  Seychelles 

oceaniaun  Turner,  1911  {Crahm),  nec  Schulz,  1906 
itarozui  Tsuneki,  196S;  Taiwan  (L) 
stmalurense  (MaidI),  1925  (Oabro):  Malaysia,  Philip- 
pines (Cn ) 

spinicoUum  Tsuneki,  19C8;  Taiwan  (Ca) 

sucdnewolkavm  TsuneU,  1952;  Japan  (R) 
ssp.  taiwanum  TMineki,  I97I;  Taiwan 

suniusrac  l  eclercq.  1 950;  Sumatra  (R) 

taeniafum  Leclercq,  1937;  Australia:  Queensland  (R) 

taipingshanum  Tsuneki,  1968;  Taiwan  (L) 

tayalum  Tsuneki,  1966;  Taiwan  (R?) 

leimiveiitre  (Turner),  1908  (Crabro);  Australia:  Queens- 
land, Australian  Capital  Territoiy 

tepicum  Leclercq,  1957;  Australia:  Tasmania  (R) 

tcstaccittn  Turner,  1917;  Australia:  Queensland 

tongyaii  Tsuneki,  1963;  Thailand  (R) 

mamlnts  CTumer),  1908  (Ovfrm):  Australia:  Victoria, 
N.S.  Wales 

mjrflm'(Pate).  1947  (Fiiplilis).  Vost.i  [^umiR) 
isiini'kicnttt'  I  cclorcq,  l')57:  Makiya  (R) 

tubarum  Leclercq,  1957;  Australia:  Queensland  (K) 
tubercuHcome  Turner,  1917;  Australia:  Queensland 

variilame  Turner,  I9!  5:  Australia:  Australian  Coital 

Territory,  Victoria,  Tasmania 
venustum  Tsuneki.  19S5;  Japan  (R) 

uv,",..r,7,'-r/  TM.neki,  1952;  Japan  (Ca) 

arasianurn  Tiuncki,  1972 
ssp.  tsuifcnicum  Tsuneki.  197 J;  Taiwan 
maheense  Tsuneki,  1973;  Taiwan  (L) 
xenum  Leclercq.  1 957;  Australia:  W.  Australia,  N.S. 

Wales 

yercaudi  Leclercq,  1963;  india  (R) 
zealandum  Lederoq.  1955;  N.  Zealand  (Z) 

Genua  Isorhopalum  Ledereq 

Generic  diagno^:  Eyes  bare,  inner  orbits  convergent 
below;  scapal  basin  simple  or  with  minute  tubercle 
above  sockets,  ecarinate;  orbital  loveac  distinct,  linear; 
ocellar  triangle  equilateral;  pustoculur  sulcus  present, 
weak;gena  broad,  sometimes  flattened  posteroventrally; 
occipital  carina  incomplete,  joininiz  hypostomal  carina; 
antenna!  sockets  contiguous  to  cacli  nfher  and  lo  inner 
orbits;  male  antenna  with  13  articles;  scape  ecarinate; 


male  flagellum  simple  or  at  most  flattened  beneath, 
without  ventral  hair  fringe;  palpal  formula  5*3;  mandible 
apically  bidentate,  externoventral  margin  entire;  pro- 
notal  collar  ecarinate,  rounded  anteriorly,  spiniform 
laterally,  without  median  notch;  scutum,  axillae,  scutel- 

lum,  and  niclanolum  simple:  scutal  flange  terminating 
on  lateral  margin  of  scutum  above  tegula,  mesopleuron 
with  deep  depression  bdibid  pronotal  lobe,  omauhjs 
represented  by  short  (basal)  remnant;  postspiracular 
carina,  acetabular  carina,  sternaulus,  hypersternaulus, 
verticaidus,  and  incsnpiouraulub  absent,  subalararea 
elongate;  propodeum  llnely  sculptured,  enclosure  not 
delimited,  lateral  propodeai  carina  ab.sent;  legs  with 
male  basittrsus  I  simple  or  modified,  hindtibia  strongly 
swollen;  recuneat  vein  joining  submarginal  cell  ai  or 
slightly  before  its  middle:  hindwingjugal  lobe  equal  in 
lengtti  to  submedian  cell;  jiaster  pedunculate,  slender, 
elongate;  male  without  pygidial  plate,  that  of  female 
short,  concave,  polished. 

Geographic  range:  Oriental  Region.  Two  species  are 
known. 

Systematics:  Isorhopalum  is  very  closely  related  to 
JthopahmaadPodagritusmdAara  with  ihem  the 
dender,  elongate  body  form,  pedunculate  castct.  clavate 
hiiultibia,  and  reduced  number  of  palpal  segments.  How- 
ever, in  Isorhopalum  the  omaulus  is  only  a  short,  basal 
remnant  that  originates  beneath  the  pronotal  lobe.  Also, 
the  postspiracular  carina  is  ahiicnt.  In  Rhopalum  both 
the  omaulus  and  postspiracular  carina  are  absent.  In 
Podegrlna  the  postspiracular  carina  and  omaulus  may 
be  present,  in  which  case  they  are  con!i:iu<nis.  How- 
ever, the  omaulus  is  absent  between  the  pronotal 
margin  and  the  point  of  juncture  with  the  postspiracular 
carina.  In  addition.  Isorhopalum  has  a  deep  depression 
behind  the  pronotal  lobe  and  an  elongate  subalar  area. 

Biology:  Unknown. 

Checklist  of  isorhopahim 

maninum  Leclercq,  1963;  India 
ntayoni  Ix'clercq.  1963;  Philippines 

Genus  Podagritus  Spinola 

Gcncrit  diagnosis:  Moderate  sized,  elongate  forms;  eyes 
bare,  inner  orbits  convergent  below  (fig.  127);  scapal 
basin  ecarinate  dorsally,  soincliines  with  a  low  projec- 
tion between  anlennal  sockets;  orbital  loveae  distmct 
or  evanescent;  ocellar  triangle  equilateral  or  broader  than 
long;  gena  simple  or  depressed  posteroventrally,  some- 
times with  a  tubercle  or  carina;  occipital  carina  joining 
h\  piistcnial  carina  nr  iiK  :u:ipIcte  vcntrally  and  often 
ending  in  a  tooth  or  angle  (fig.  121  C);  antennal  sockets 
dose  to  each  other  and  to  oibits;  male  antenna  with  1 3 
aitic!es,  scape  ecarinate:  male  riat'ellnnieics  I  and'o:  !\' 
usually  concave  beneath,  a  short  and  partial  fringe  sonic- 
times  present  vcntrally; palpal  fonmila  S'3;  mandible 
bidentate  or  simple  at  apex,  externoventral  margin  en- 
tire, inner  margin  simple  or  with  a  slight  median  angle; 
pronotal  collar  variable;  proplcura  simple;  scutum,  a.xil- 
lae,  scutellum  and  melanotum  simple;  postspiracular 
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Crabro  latipes  Moniaecera  asperata 

FIG.  1 27.  Facial  portraits  of  some  females  in  the  tribe  Crabroninl. 
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carina  and  nmaulus  present  or  absent,  when  absent 
oniaulal  area  is  usually  sharjily  ungulate  forming  two 
perpendicular  planes;  acetabular  carina,  mesopleuiaulus 
and  sternaulus  absent;  hyperstematilus  usually  absent, 

vcrticaulus  short  or  ahsent;  n^ci;iplcur<in  plainly  de- 
pressed bclou  level  <il  mesopleuron  and  propudeum; 
propodeum  otun  well  sculptured,  cndosuK  not  or  weak> 
iy  delimited,  lateral  propodcal  carina  present  or  absent; 
male  foretarsomere  I  often  somewhat  irregular;  hindtlbia 
often  claviform;  recurrent  vein  usually  joining  subin.ir- 
ginal  cell  well  beyond  middle;  hindwing Jugal  lobe  about 
as  long  as  submedian  cell;  gaster  pedunculate;  male  usu- 
ally with  a  rather  well  defined  pygidial  plate;  that  of  fe- 
male well  defined,  nearly  tlat,  triangular,  and  punctate. 

Geographic  range:  South  America,  Australia  and  New 

Zealand  50  Species  are  listed. 

Systeimtics:  Most  Podagritus  have  the  forewing  recur- 
rent vebi  joining  the  submaigind  cell  well  beyond  its 
middle,  and  the  postspiracular  carina  and  omaulus  are 
usually  present.  However,  some  species  have  either  the 
recurrent  vein  joining  the  submarginal  cell  just  beyond 
the  middle,  or  the  omaulal  area  ia  angulate  but  ecarinate. 
In  either  of  these  cases  the  alternate  character  is  always 

lypiijal  for  the  genus. 

Pate  (19446)  noted  that  the  Australian  forms  then 
known  differed  from  those  found  bi  South  America  and 

."iuggeslei!  that  it  might  he  desirable  to  place  them  in  a 
separate  subgenus,  Ediitca.  Leclercq,  in  bis  revisional 
studies  (1955d,  1957a,  d,  0  found  South  American  Spe- 
cies that  showed  a  mosaic  of  the  characters  of  the  two 
subgenera.  He  therefore  modified  Pate's  diagnoses  and 
described  two  additional  subgenera.  PoJagritotJcs  luiJ 
Echucoida,  which  he  later  (1970)  raised  to  genus.  A 
third  subgenus,  Paredmea,  was  also  described  by  Le- 
clercq  ( l')70).  The  three  subgenera  now  in  AmE^/US 
can  he  scpar:itc<l  as  follows: 

1.  Meiapieuion  disiiiKt;\  ndgcJ  above  and  some- 

what giliti  ii.iKiulus  well  developed  and 
reaching  episiernal  sulcus  below;  piepectus 
(area  in  front  of  epistemal  sulcus)  flat; 

South  America   Podagritus  Spinola  s.s. 

MetapleuTon  smooth  above  or  with  very 
superficial  sculpture,  not  gibbose    2 

2.  I'repcclus  rather  convex,  omaulus  absent  or 

incomplete  below  ;  area  behind  epistemal 
sulcus  not  completely  flat;  South  America 

and  New  Zealand    Parechuca  Leclercq 

Prepectus  flat,  separated  from  pre-omaulal 
area  by  an  omaulus  or  by  a  difference  In 
plane;  area  behind  epistemal  sulcus  flat ; 
Australia    Fchuca  Pate 

Four  New  Zealand  species  previously  in  Rhopalum 
ire  now  m  Parechuca.  Six  Neotropical  Species  originally 
described  as  Echuta  (abmgrus,  geraeme,  getriaa,  m^l- 
lams,  sorhieus,  and  vaMMae)  have  not  been  reassigned  to 
subgenera.  In  additi<m.  Lcclercf)  (l''7())  suggc.Nlcd  that 
examination  uf  the  type  ot  bruchi.  now  placed  \n  Rhopal- 
um, may  prove  it  to  be  a  Podagr&us. 

Bloiagy:  Janvier  (1928)  found  J>.  gayl  nesting  in  sand 


on  the  banks  of  the  Ciutin  River  in  Chile.  The  female 
loosened  the  sand  with  hei  inandibles  and  ejected  it 
from  the  burrow  with  her  legs.  The  main  tunnel  ran  hori- 
zontally into  the  bank  for  40-50  cm  and  then  descended 
vertically.  Single  cells  were  excavated  at  the  end  of  short 
horizontal  galleries  which  branched  off  the  vertical  tunnel. 
The  first  cell  was  uppermost,  ami  each  one  was  provi- 
sioned and  then  closed  w  ith  a  plug  of  sand  befi>re  the 
next  gallery  was  started  faithet  down  and  on  the  opposite 
tide  of  the  main  tunnel.  The  nests  studied  contained  an 
average  of  10-12  cells. 

The  wasp  hunted  her  dipieran  prey  on  flowers,  es- 
pecially those  of  Fneii'tadum  officionale.  The  species 
captured  (Toxomerus.  Melanosioma,  Hylemya,  Sarcoid 
aggn;  HeUontyza,  and  i4dM>)  depended  on  which  was 
most  abundant  at  the  time  of  provisioning.  After  seizing 
the  lly  by  its  neck  or  thorax,  she  curled  her  abdomen 
under  it  and  stung  it  between  the  legs.  Then  she  grasped 
it  in  her  mandibles  and  tlew  back  to  the  nest.  The  total 
number  of  prey  per  cell  depended  on  thctr  size;  one  cell 
contained  17  Toxomenis.  another  seven  .Sarc<»p/jfl,?j 
fkvifrom.  The  egg  was  laid  between  the  legs  of  one  of 
the  first  prey.  The  larva  hatched  in  two  to  three  days 
and  spent  the  next  Hve  dav  s  feeding.  When  the  supply  of 
flies  was  devoured,  the  laiva  rested  four  to  live  days  and 
then  spun  its  cocoon,  incorporating  the  remains  of  the 
prey  into  the  walls.  Metamorphosis  started  in  November 
and  was  completed  towards  the  end  of  December. 

Evans  and  Matthews  (1971  a)  found  a  number  of  Poda- 
gritus l^totpemU  nesting  in  a  sloping  gravel  bank  near 
Canberra,  Australia.  The  burrows,  dug  in  sandy  loam  con- 
taining pebbles,  were  vertical,  relatively  straight,  and  21 
to  29  cm  long.  The  entrances  were  surrounded  by  flat 
mounds  of  soil  6  to  10  cm  in  diameter  and  were  left 
open  when  the  female  was  away.  As  \ngayi,  single  cells 
were  excavated  .it  the  end  of  lateral  galleries.  One  nest 
had  tw(^  cells,  the  other  three.  The  paralyzed  dipieran 
prey  were  carried  dangling  from  the  middle  of  the  wa^s' 
bodies,  apparently  grasped  by  the  midlegs.  On  returning 
to  the  nest,  the  female  first  descended  slowly  towards 
the  entrance,  then  plunged  directly  in.  The  ilies  were 
first  stored  in  the  bottom  of  the  bunow,  then  4  to  6 
were  placed  in  a  cell,  head  in,  venter  up.  The  egg  was 
fastened  between  the  head  and  pruthorax.  Twenty-seven 
tachinid  and  therevid  flies  were  recovered  from  nests  of 
provisioning  females. 

Checklist  of  Podagntus 

[Assignment  to  subgenus  is  indicated  by  code  letters  at 
end  of  dtatiooi:  Podagritus  (Po),  Echuca  (E),  Pareduum 
(P4).l 

acollae  Leclercq,  1970;  Peru  (Pa) 
aemuJ^ns  (Kohl),  1905  (Oo^ro);  Chile,  Ecuador,  Peru 
(Po) 

aeqmJoricm  Suand,  1911  (Crahm) 
albipes  (F.  Smith),  1878  (Rhupalumy.biew  Zealand  (Fla) 
alevinus  Leclercq,  1957;  Australia:  Victoria  (E) 
oliciMi  (Turner),  191S  (/?lK>/MAim);  Australia:  W. 
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Australia  (E) 

alutaceus  Leclercq,  1951 ;  Ecuador  (Pa) 
anerus  Leclercq,  1955;  Australia:  Victoria  (t) 
areehavaletai  (Brethc^  i.  i  '>09  (CMtro)i  Uruguay  C?)> 
combination  by  J.  Leclercq 
^p.  juergenseni (Brithei),  1913  (Crahrn);  Argentina, 
new  status  by  Leclctcq 
aricae  Leclercq,  1957;  Chile,  Peru,  Argentina  (Po) 
ssp.  carmeoi  Fritz.  1 971 ;  Pteru,  new  status  by  J. 
leclercq 
bordai  Fritz.  1971 ;  Bolivia  (Po) 
bnthea  Leclercq,  1951 ;  Brazil  (Po) 
hiirnsi  Leclercq.  1955;  Australia:  Victoria  (E) 
carolus  Leclercq,  1955;  Austiaiia;  S.  Australia  (E) 
catherinae  Frit?.,  1971 ;  Brazil  (Po) 
concordius  Leclercq.  1970;  Argentina.  Brazil  (Po) 
com  (Cameron),  1 888  (Crabro);  New  Zealand  ^a) 
i'iirh'.  nartus F.  Smith,  18S6 (Oufr/o),  nec  Dahllioin, 
1838 

cmhonkohr  Dalla  Torre,  1897  (Chi&ra) 

/tirasum  Cameron,  1S''S  (Cruhro) 
cygnonun  (Turner),  1915  (Rhopalum);  Australia:  W. 
Australia  (E) 

il>nu'ni  I  ecleicq.  1955;  Australia:  A.C.T.,  Victoria  (E) 
edgarus  Leclercq,  1957;  Australia:  N.S,  Wales  (E) 
erytfirnpus  (BrdthesX  1913  (Oabro);  Atsentlna (Pata- 
gonia) (Po) 
exegelus  Leclercq,  1970;  Peru  (Pa) 
7/u/wj/r/rtus  (Cameron),  1891  (Cra^n) ):  Mexico  (Po) 
giryi  Spinola,  1 85 1 ;  Chile,  Argentina  (Po) 

patagemlaa  Hotmlterg,  1903  {Rhopalum),  new  synon- 
ymy by  J.  Leclercq 
unbelle  (Turner),  1915  {Rhopalum),  Australia;  W. 
Australia  (E) 

A-'w/d??  Leclercq,  1955;  Australia:  Vict<iria.  Tasnumia  (E) 
krombemi  Leclercq.  1955;  Australia:  N.ii.  Wales  (L) 
leptospemi  (Turner),  1915  (ftAoj»A<m);  widespiead 

in  Australia  (E) 
fyncWr  (Holmberg),  1903  (Rhopalum);  Argentina  (Po), 
new  viinilMn.ition  by  J.  I  eclercq 
pampanun  Britlies,  1913  {Crabro);  new  synonymy  by 
J.  Leclercq 

marcellus  Leclercq,  1955:  Australia:  W.  Australia  (E) 
muilewanm  Leclercq,  1970;  Australia;  W.  Australia,  S. 
AusUalia  (E) 
ncuqueni  Leclercq,  1957;  Argentina  (Pa) 
nigriventris  (Brethes),  1913  (Crabro);  Argentina,  Para- 
guay, Brazil  (Po) 
$ombratm  Ledercq,  19S1 
porrof// (Leclercq),  1955  (Rhopalum):  New  Zealand 
(Pa) 

peratus  Leclercq,  1955;  Australia:  W.  Australia  (E) 
pba  (Strand),  1910  (Ooftfo):  BnuO,  Peru,  Uruguay, 

Argentina  (?),  new  combination  by  J  Leclercq 
geraesae  Leclercq,  195 1 .  new  syiiunyiny  by  J.  Leclercq 
pizarrus  Leclercq.  1957;  Argentina  (Po) 
polybia  Schrottky.  1909;  Paraguay  (Po) 
rhopaloides  Leclercq,  195 1 ;  Ecuador  (Pa) 
hirjb'  Leclercq,  19S7;  Australia:  A.CX.  N.S.  Wales, 


Victoria  (E) 

m'f^/(Strand),  1911  (Craftro);  Ecuador  (Pa) 

rufotaeniatm  (Kohl),  1905  (Crabro);  Chile  (E),  new  combi- 
nation by  J.  Leclercq 
getrtaa  Leclercq,  1957,  new  synonymy  by  J.  Leclercq 

so;ifi»s  Leclercq.  1957;  Chile,  Argentina  (?) 

swaki  (Leclercq),  1955  (Rhopahtm):  New  Zealand  (Pa) 

lerpenus  Leclercq,  1957;  Argentina  (Po) 

/Hcolor(F.  Smith).  1856  (Chr6fo);  widespread  ui  Australia 
(E) 

mSitaris  Turner,  190S  {Crabro) 
vddMae  Ledecoq,  195 1 ;  Clule,  Argentina  (E) 

iilntagnts  Leclercq,  1957,  new  synonyn^  by  J.  Leclercq 
vulatciai  Eritz,  1971 ;  Chile  (Po) 
venturii  (Scbrottlgr),  1902  {Oabro)',  Argentina,  Paragiuy 

wUUiUci  Leclercq,  1957;  Argentina  (Po) 

yarrowi  Ledercq,  1955;  Australia:  W.  AustnUa  (E) 

Genus  Podagritoidet  Leclercq 

Generic  diagnosis:  Moderate  sized,  very  slender,  clonjiatc 
forms  which  are  mostly  shiny  black;  eyes  bare,  inner  orbits 
convergent  below;  scapal  barin  ecarinate  dorsally,  area  above 
antennal  sockets  simple;  orbital  foveae  evanescent;  ocellar 
triangle  equilateral;  gcna  rounded;  occipital  carina  ending 
ventrally  before  reaching  hypostoinal  carina,  terminating 
in  a  denticle;  antennal  sockets  close  to  each  other  and  to 
orbits;  male  antenna  with  13  articles;  scape  ecarinate;  male 
flagellomere  1  deeply  excavate,  no  ventral  hair  fringe,  pal- 
pal formula  5-3;  mandible  falciform  but  enlarged  and  bi- 
dentate  at  apex;  pronotal  collar  transveiady  rugnlose,  round- 
ed laterally;  propicura  with  a  strong,  forward  projecting 
tooth;  scutum,  axillae,  scutcUuni  and  inetanotum  simple; 
postspiracular  carina  and  omaulus  present,  latter  strong 
but  short,  ending  in  a  protuberance  below  befrire  reiiching 
episternal  sulcus;  acetabular  carina,  slernaulus  and  nicso- 
pleuraulus  absent;  metapleuron  without  inferior  spiracular 
carina  but  superior  one  distinct;  propodeum  mostly  smooth, 
enclosure  not  defined,  lateral  propodeal  carina  present;  legs 
rather  simple;  hindtibia  moderately  claviform;  recurrent 
vein  joining  submarginal  vein  at  distal  third;  jugal  lobe  about 
as  long  as  submedian  cell;  gaster  elongate-pedunculate; 
male  with  a  distinct,  punctate  pygidial  plate,  that  of  fomale 
narrowed  and  concave  apically. 

Geogn^ihk  range:  Australasian  Region  where  its  single 
species  is  known  only  from  the  island  of  Fiji. 

.Vi'.v/fH!a//c.v.-  Recenll) ,  Leclercq  (1970)  removed  sub- 
genus Podagriroides  from  Podagritus  and  elevated  it  to 
generic  rank.  Its  single  unique  character  is  the  presence  of 
a  strong,  forward  directed  tooth  on  the  propleuron.  Les 
exclusive  features  are  the  weakly  sculptured  integument, 

reception  of  the  recurrent  vein  at  the  middle  of  the  sub- 
margbial  cell,  and  the  strong  omaulus  which  ends  fat  a  promi- 
nent angle  below  before  reaching  the  opistemal  sulcus.  Its 
close  relatives  are  Podagrilm  and  tchucoides  which  differ 
as  indicated  in  the  Icey  to  genera  and  hi  the  key  provided  by 
Leclercq  (1957d). 
Biology:  Unknown. 
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Checklist  of  Podagritoides 
oceankus  (Schuiz),  1906  (Chiftro);  Fiji 

Geniu  Etihiicoldei  Ledereq 

Generic  dfagnotis:  Modente  (ized.  dender,  elongate 

forms:  eyes  hare,  inner  orbits  convergent  below;  scapal 
h;^si^  ecarmaie  dorsallv.  u  itti  a  small  tooth  above  anten- 
nal  sockets;  orbital  i^wMc  c\ aiiescent;  ocellar  triangle 
equilateral;  gena  rounded;  occipital  carina  joining  hypo* 
stomal  carina;  antennal  sockets  dose  to  each  other  and 
to  orbits;  male  antenna  with  13  articles,  scape  ecarinate; 
flagellomeres  simple  except  for  a  dorsal  hair  on  II  and 
following;  palpal  formula  5-3;  mandible  stout,  short, 
apically  bidcnlaro,  pnMi'  i  il   nllar  rounded,  not  angled 
laterally,  median  uKibion  ii'  ii  sluip;  propleura  simple; 
scutum,  axillae,  scutcllum  and  nietanotuni  simple:  post- 
spiracular  carina  and  a  fme  omaulus  present,  latter  reach- 
ing epistemal  sulcus  below;  acetabular  carina,  sternaulus 
and  hyperstcrnaulus  absent;  metapleuron  on  same  plane 
as  mesopleuron  and  propodeum,  latter  without  spiracular 
carina;  precoxal  suture  dbtinct;  propodeum  generally 
smooth,  cnelosn I e  nut  defined,  lateral  propodcal  carina 
absent:  legs  rather  simple,  hnidiibia  not  clavil'orm;  recur- 
rent vein  joining  subniarginal  cell  near  its  distal  third: 
jugal  lobe  about  as  long  as  submedian  ceU;gaster  pedun- 
culate, lergum  I  rather  nodose  posteriorly;  male  without 
a  pygidial  plate,  that  nf  female  distinct  toward  apex 
only,  where  it  is  somewhat  depressed. 

GeograpMc  range:  Neotropical  Region  in  Peru  and 

Bolivia.  Two  species  are  known. 

Syslematk  s;  t.'cliucoiJes  is  distinctive  in  having  a 
small  median  tubercle  at  about  the  middle  of  the  scapal 
basin.  Other  characters  of  importance  are  the  relatively 
Hat  pleural  area,  the  single  dorsal  hair  netf  the  apex  of 
most  male  tlageilomeres,  the  nonctavifonn  hindtibia. 
the  fine  but  distinct  omaulus  thai  reaches  Uie  epi&ternal 
siilcus  below,  and  the  incomplete  female  pygidial  plate 
that  is  delimited  only  toward  the  apex.  Key  characters 
and  a  discussion  of  rclalionsliips  w  iih  foJagriius  and 
PodagriioiJei  were  given  by  Leclercq  (I957d,  1970). 

Biology:  Unknown. 

(  lu-cklist  of  Fchui  iiidcs 

cercericus  (Leclercq),  1957  (J'odagritus);  Petu,  Bolivia 
pimtus  (Leclercq).  1957  [Podagritus);  Peru 

Genus  Nolocrabro  Leclercq 

Generic  diagnosis:  .Moderately  small  forms  marked  with 
yellow;  eyes  bare,  inner  orbits  convergent  below;  scapal 
basin  simple,  ecarinate  above;  orbital  foveae  distinct, 
elongate>teardrop  shaped  in  l>oth  sexes;  ocellar  triangle 
slii:htly  broader  than  long,  anterior  ocellus  smaller  than 
hindocelli;gena  narrowed  vcntrally;  occipital  carina  in- 
complete ventrally;  antennal  sockets  contiguous  w  itii  or 
sliiihtly  separated  from  inner  orbits,  separated  from  each 
otiier  by  a  narrow  raised  area  covered  with  hair;  male 
antenna  with  13  articles;  scape  ecarinate.  outer  edge  di- 
lated (especially  in  male);  male  flagellum  with  basal  ar- 


ticles modifled,  with  ventral  hair  fringe:  palpal  formula 
5-3;  mandible  apically  bidenlate,  exiernoventral  margin 
entire;  prunotal  collar  ecarinate,  rounded  anteriorly  and 
laterally,  notdied  medially;  scutum,  axillae,  scutellum, 
and  metanotum  simple,  piescutellar  sulcus  very  narrow, 
efoveate;  mesopleuron  sharply  aiii;iilate  aiileriorly  but 
without  omaulus;  postspiracuiar  carina.  aLCtabular  carina, 
sternaulus.  hyperslernaulus,  mcsopleuraulus  and  verti- 
caulus  absent;  propodeum  finely  sculptured,  enclosure 
not  defined  by  a  furrow  or  carina,  pustenor  face  covered 
with  silvery  pubescence,  lateral  propodeal  carina  present 
posteriorly;  legs  slightly  flattened,  hindtibia  swollen,  re- 
current vein  joining  siibmareiiia!  cell  ar  its  middle;  iugal 
lobe  longer  than  submedian  cclUgaster  pedunculate,  fust 
segment  slightly  nodose  at  apex,  with  median,  backward- 
projecting  spine  on  dorsoposterior  face  of  node  (fig. 
122  H);  male  with  quadrate,  shining  pygidial  plate;  fe- 
male with  narrowed,  elongate, sUgbtly  concave, Shining, 
triangular  pygidial  plate. 

Geographic  range:  Australia.  Only  one  species  is 
known. 

Systemancs:  Noiocmbri)  is  easily  recognized  by  the 
spine  on  teigum  Kfig.  1 :  J  M ).  Its  other  characters  fall 
within  the  range  of  the  RItopalum  series.  Leclercq 
(1954a)  gave  the  palpal  formula  as  5-4.  but  on  the  single 
pair  we  have  seen  ii  is 

Leclercq  (1954a)  proposed  a  new  name,  Spinocrabnt, 
for  his  genus  Notocrabro  (1 95 1  a>  under  the  impression 
that  the  laiier  was  hnmonymous  with  S'otlmcrahro  Pate, 
1944.  However,  since  iwto  and  notho  have  entirely  dif- 
ferent derivations,  and  there  is  a  one  letter  difference  in 
the  generic  names,  Leclercq's  new  name  is  unnecessary. 

Biology:  Unknown. 

Checklist  of  Notocrabro 

khtneut  (Turner),  1908  {Crabro);  Australia:  Queensland 
9«^ii/^er  Turner,  \9\%{Jihopidum) 

Genua  Moniaeeen  Ash  mead 

Generic  diagnosis.  Eyes  bare  or  densely  coveied  with 
short,  erect  hair,  inner  orbits  convergent  beli>w;  scapal 
basin  ecarinate  above,  simple  or  with  small  to  large  and 
nasifonn  interanteimal  tubercle  (fig.  127  0);  orbital 
foveae  present  in  fetTwIe.  absent  or  indistinct  in  male: 
ocellar  triangle  e<juilater:il  oi  broader  than  long:  gena 
simple  or  with  shallow  postocuiar  sulcus  which  may  be 
foveate;  occipital  carina  forming  a  complete  circle  sepa- 
rated from  hypostornal  carina;  antennal  sockets  conti- 
guous but  separated  from  inner  orbits;  male  antenna  with 
13  articles;  scape  ecarinate;  male  fhigclluni  simple  or 
modified,  with  or  without  ventral  hair  fringe;  palpal  for- 
mula 5-3;  mandible  apically  bidentate,  lower  tooth  some- 
times diverging  downward;  externoventral  margin  entire, 
with  basal  tooth  in  some  females;  inner  margin  with 
large,  spinelike,  backward-projecting  tooth  at  base  (flg. 
1 17  Dl;  prontstal  collar  roiinded  ;iiedia!ly.  sharply  aiigu- 
late  or  carinate  laterally:  scuiuin.  axillae,  sculellum  and 
metanotum  simple,  omaulus  present,  precoxal  area  sim- 
ple or  with  sharp  tubercle;  postspiracuiar  and  acclabtilar 
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carinae,  stemaulus,  hyperstemaulus,  vertlcaulus,  and 

mesoplciirauliis  absent;  pri!p<id<.nin<  finaly  JCOlpt'ift'd. 
enclosure  absent  ur  weakly  delineil,  lateial  propudcai 
carina  absent  or  weak;  male  fore  and  midbasitarsi  sbn- 
pic  or  modified;  hindtihi;!  normal,  not  swdllert;  recur- 
rent vein  joining  submarginai  cell  at  or  beiorc  niiddic; 
jugal  lobe  slightly  longer  than  submedian  cell;  gastcr  pcd> 
uncuiate  to  suhpediinciilate.  first  segment  1.0  to  1.5 
times  length  of  iiecond,  !>liglitly  nodose  at  apex;  male 
without  pygidial  plate,  that  of  female  broad,  flat,  coarsely 
punctate,  triangular. 

Geographic  range:  North  America  to  southern  Mexi- 
co. Four  described  species  are  restricted  to  the  south- 
western U.S.,  and  a  hflh,  abdominaiis,  extends  east  to 
Georgia  and  north  to  Kansas.  Additional  undescribed 
species  are  known  fiom  the  louthwestem  states  and 
Mexico. 

Systematica:  Moniaecem  and  Huavea  are  closely  re- 
lated genera  in  the  Rhopalum  scries.  They  may  be  dis- 
tinguished from  other  members  of  the  series  by  the  fol- 
lowing characters:  mandible  with  inner  basal  spfaious 

tooth  (fig.  1 27  I)),  occipital  carina  complete  and  sepa- 
ted  from  hypostomal  carina  (fig.  121  li),  pronotal  collar 
angulate  laterally,  omaulus  present,  forewing  recurrent 
vein  joining  subniargina!  cell  at  or  before  its  middle,  and 
hindtibia  nut  stiongly  clavate  (fig.  Moniaecera 
differs  from  Huavca  as  follows:  postspiracular  and  ace- 
tabular carinae  and  hypersternaulus  absent,  precoxal 
area  simple  or  with  tubercle,  pygidial  plate  of  female 

broad,  flat,  coarsely  piinctaro,  triangular.  Pate  (l<'48a) 
gave  a  review  of  the  genus.  C  ourt  and  Bohart  (1966)  com- 
pared the  genus  with  Huavea. 

Biology:  Observations  have  been  made  on  two  species. 
Hartman  (1905)  found  Moniaecera  abdominaiis  nesting 
on  the  bank  of  the  Colorado  River  near  Austin.  I  exas 
during  the  months  of  August  and  September.  The  bur- 
row, excavated  in  the  middle  of  a  small  elevation  of  sand, 
ran  hori/ontally  for  7.5  cm  and  then  nearly  vertically 
for  1 1  cm.  No  cells  had  been  constructed,  but  the  female 
was  stormgcicadellids,  Tylozygus  hifidus  (Say),  in  a 
pocket  at  the  bi^itmi!  i)f  the  tunnel.  When  hunting  she 
did  not  close  the  entrance  of  the  nest,  and  on  returning 
to  it  she  hfjvered  briefly  several  centimeters  above  it 
before  phmcini;  in, 

Cazier  and  Mortenson  ( 14t>4)  studied  M.  asperata  at 
a  site  near  Portal,  Arizona  during  late  May  and  early 
June.  Although  this  species  also  was  found  m  a  sandy 
area  the  nest  was  excavated  in  rocky,  haid-packed  soil 
in  a  sliallow  borrow  pit  1  he  burrow  was  4  mm  in  dia- 
meter and  descended  vertically  for  5  cm,  then  at  a  steep 
•n^e  for  another  6.5  cm.  The  single  completed  cell 
branched  off  the  main  tunnel  10  mm  from  il'.e  bnttom.  It 
contained  a  nearly  mature  larva,  13  cicadcUids  (Ciradi- 
fer  ten^ba  (Baker),  Empoasca  t^mpta  Delong),  two 
psyllids  (Parafrioia  sp.,  Apholoroida  sp.),  and  the  remains 
of  a  number  of  other  leafhoppers.  The  female  was  storing 
additional  prey  at  the  bottom  of  liie  tunnel  |mi>  m  ;,)  con 
structing  the  second  cell.  On  leaving  the  nest  she  did  not 
close  the  entrance,  and  on  returning  she  flew  directly  in 


without  first  hovering  outside. 

Evans(l964d)  found  M.  aspcnila  neMinf:  ommunally 
at  a  site  on  the  banks  of  the  llio  Grande  near  Lajitas, 
Brewster  County,  Texas.  The  nests  were  dug  in  powdery 
clay-sand  which  li.td  :i  hard  crust.  They  were  spaced  1.5 
to  3  n»  apart  and  were  sliared  by  two  or  three  females. 
The  burrows  descended  vertically  and  then  branched, 
presumably  with  each  female  nesting  in  her  own  tunnel. 
When  digging,  a  female  would  fiy  out  head  first  with  a 
load  of  soil  held  between  hei  head  and  thorax  and  drop 
it  about  0.5  m  from  the  entrance.  In  the  neat  that  was 
studied  there  were  four  completed  cells  7-10  mm  apart 
in  a  cluster  at  the  bottom  of  the  tunnel  which  was  14  cm 
long.  The  cells  contained  an  average  of  20  prey  of  the 
following  families:  Diptera:  Chironomidae;  Homoptera: 
Psyllidae.  Cicadellidae.  and  Hemiptera:  Miridae.  The 
female  carried  her  prey  near  the  iniddle  of  her  body, 
probably  holding  it  with  her  mid  and  hbid  legs.  On 
reluming  to  the  nest,  which  was  never  closed,  she 
hovered  outside  brieny  before  entermg. 

C'heckiisl  lit  Mtiuiaccfra 

abdominaiis  (W.  Fox).  1895  (Crahro);  U.S.;  Arizona  to 

Georgia,  n.  to  Kansas 
asperata  (W.  Fox),  189S  {Oab/v);  sw.  U.S. 
evansi  Pite,  1947;  U.S.:  Arizona 

foxiana  Pate,  1948;  U.S.:  California 
pinalPite,  1947;  U.S.;  California 

Genus  Huavca  Pate 

Generic  diagnosis:  Eyes  sparsely  or  densely  covered  with 
short,  erect  hair,  inner  orbits  convergent  below;  scapal 

basin  with  interaiitennal  tubercle  which  is  not  nasiform, 
ecarinate  above;  orbital  tbveae  present  in  temale,  absent 
or  Indistinct  in  male;  ocellar  triangle  broader  than  long; 
gena  witli  shallow  postocuiar  sulcus,  ntlieiw  ise  simple; 
occipital  carina  torming  a  complete  ci.'cle,  separated 
from  hypostomal  carina;  an tennal  sockets  contiguous 
but  separated  from  uiner  orbits;  male  antenna  with  13 
articles;  scape  ecarinate:  male  flagellum  not  modifled. 
without  ventral  hair  rriiii;e;  palpal  formula  5-.i;  man- 
dible apically  bidentate,  extemoventral  margin  simple, 
inner  marghi  with  large,  spinelike  backward-projecting 
tooth  at  base;  pronotal  collar  ecarinate.  rounded  an- 
teriorly, sharply  angulate  laterally,  notched  medially; 
scutum,  axillae,  scutellum,  and  metanotum  simple;  pre- 
scutellar  s'jlrii>.  fove.ito;  postspiracuhir  carina  continuous 
with  omaulus,  acetabular  carina  continuous  with  sub- 
omaulus  but  separated  from  omaulus.  verticaulus  present 
and  extending  to  aerobe,  hypersternaulus  prcicnt  (fig. 
128),  stemaulus  and  mesopleuraulus  absent:  propodcum 
moderately  sculptured,  enclosure  well  defined;  lateral 
propodeal  carina  present;  legs  simple;  recurrent  vein 
jofaiing  submaiglnal  cell  at  its  middle  (fig.  128);  jugal 
lobe  slightly  longer  than  submedian  cell;  gastcr  pedun- 
culate, first  segment  approximately  1 .5  times  length  of 
second,  slightly  nodose  at  apex;  last  Icrgum  of  male  sim- 
ple or  medially  concave,  pygidial  plate  of  female  an 
elongate  trian^e,  apical  half  narrowed,  sliining,  impunc- 
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late. 

Geographic  range:  Southwestern  United  States  and 
Mexico.  Two  species  known. 

Sysiemaiics:  Huavea  was  originally  described  as  a  sub- 
genus of  Moniaccera  by  Pate  (19483),  who  had  seen 
only  the  hoiotypc  male  specimen  of  chontale.  During  the 
course  of  this  study  additional  material  of  both  sc.xcs  of 
chontale  and  a  second  species. /j/wa,  were  examined; 
and  in  1966,  Court  and  Bohart  raised  Huavea  to  full 
generic  rank. 

The  characters  that  arc  common  to  both  Moniaecera 
and  Huavea  are  given  in  the  discussion  of  the  former. 


Those  that  distinguish  Huavea  are  the  following:  post- 
spiracular  carina,  acetabular  carina,  subomaulus,  verti- 
caulus,  and  hypcrsternaulus  present;  pygidial  plate  of 
female  elongate,  punctate  basally,  narrowed  and  smooth 
apically. 

Biology:  Unknown. 

C  hecklist  of  Huavea 

chontale  (Pate),  1948  {Moniaecera):  Mexico 
pima  Court  and  R.  Bohart,  1966;  U.S.:  Arizona:  Mexico 
Baja  California 


FIG.  128.  Huavea  chontale  (Pate),  female. 
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Genus  Crus^uccrus  LepeleCicr  anU  lirull£ 

Generic  diagnosis:  Small  to  inediuiii  sized  wasps,  length 
mm;  finely  punctate  and  sculptured  ;mosdy  black 

or  hrown  with  var>'ing  yellow  or  while  maculation.  oc- 
casionally with  immaculate  red  abdomen.  Head  sub- 
quadrate  to  rectangular  in  donal  view;  eyes  nated, 
facets  larger  aiuerovcntrally  than  postcrodorsally.  inner 
orbits  convergent  below;  scapal  basin  glabrous,  ecarinate 
doisaOy;  orbital  foveae  distinct  to  indistinct;  ocelli 
fonning  an  equilateral  triangle  or  nearly  so  (fig.  I  21  B); 
frons  usually  with  a  median  impressed  frontal  linc;ocel- 
locular  distance  subcqual  to  interoodlar  distance; occi- 
pital carina  usually  obsolescent  vcntrally,  very  rarely  a 
complete  ring,  occasionally  terminating  in  a  tooth  or 
stout  spine;  scape  ecarinate,  flagellum  usually  simple, 
in  male  with  1 1  articles,  sometimes  with  tyli  and  usually 
with  a  ventral  hair  fringe;  antennal  sockets  contiguous 
with  each  other,  with  inner  orbit  and  with  fronfvKlypeal 
suture; palpal  formula  6-4;  mandible  apically  acuminate, 
bidentate,  or  tridentate,  sometimes  a  medial  tooth  on 
inner  margin,  externoventral  margin  entire:  malar  space 
very  small  oi  absent;  pronotal  collar  rounded  to  sharply 
lidged  dorsally,  frequently  with  anterolateral  carina  or 
angle:  scutum  finely  punctate:  omaulusand  cpisternal  sul- 
cus present;  sciubal  sulcus,  hypeisternaukis,  mesopleur- 
aidus,  verticaulus,  ;'.n.:  slcrnauius  absent:  precoxal  area 
sometimes  with  a  tubercle;  propodeum  finely  sculptured, 
rarely  smooth  or  coarsely  sculptured,  usually  with  some 
indication  of  a  dorsal  enclosure  which  is  bisected  by  a 
median  furrow,  lateral  carina  generally  present  but 
seldom  attaining  spiracles;  wings  hyaline,  setulose,  some- 
times  with  daik  apical  spots:  marginal  cell  elongate  and 
apically  truncate;  recurrent  vein  received  near  middle  of 
submargjnal  cell;  jugal  lobe  present,  variable  in  length; 
kgssiiTiple  or  modified;  abdomen  sessile  to  pedunculate, 
peduncle  often  nodose  apically ;  segments  ll-V  or  VI  sub- 
cylindrical;  pygidiai  plate  of  female  almost  always 
present,  and  either  flat,  triangular  and  punctate,  or  ex- 
cavate, more  or  less  narrowed  apically,  and  usually 
j^oisshed:  males  usually  vidthout  pygidiai  plate.  Sternum 

VIII  niodified  or  siniple. 

Geographic  range  Widely  distributed,  but  only  one 
species  known  from  the  Australasian  Region  (Solomon 
Is. ).  Crnssocems  is  the  largest  genus  in  the  Crabronini 
and  of  the  approximately  200  species  listed  below,  more 
than  half  occur  in  the  Holarctic  Region,  and  iiMre  ;lian 
half  of  these  are  Palearctic.  One  species,  C.  annulipes, 
is  truly  Holarctic.  The  Oriental  Region  has  about  47  spe- 
cies; the  i;tliio|)ijii,  24;  and  the  poorly  known  Neo- 
tropical fauna  is  represented  by  about  10  Species,  one 

of  which  is  the  adventive  European  entity,  C.  elongatu- 
lus  Vandcf  1  nulcn.  Two  Crossocena  are  recorded  only 
from  Madagascar. 

The  Oriental  fauna  is  the  most  diverse,  having  14  sub- 
genera, half  of  which  are  endemic.  In  contrast,  the  Pale- 
arctic,  with  about  twice  as  many  species,  has  nine  sub- 
genera but  only  one  ende;nic  siihgenus. 

Systematics:  The  component  forms  oi Crossocerus 


are  quite  varied  and  have  stiuag  Itabiius  siinilafities  to 
many  other  crabronin  genera.  However,  they  can  always 
be  diagnosed  by  the  following  combination  of  characters: 
ocellar  triangle  equilateral  or  nearly  so,  palpal  formula 
6-4,  omaolus  present,  verticaulus  absent. 

Crn';s(ycems  is  related  to  Crabro.  the  lattei  havmg  the 
same  palpal  t'ormula  and  similar  wing  ven;ilion.  thoracic 
structure,  and  ethology.  Among  the  diverse  exponents 
of  these  two  genera,  the  ocellar  triangle  is  the  only  fully 
distinguishing  feature.  Crabro  has  the  ocelli  arranged  in 
a  low  triangle  or  curved  tine.  Additionally,  the  propodeum 
of  that  genus  is  usually  areolate  or  coarsely  ridgpd,  and 
the  enclosure,  when  present,  is  not  polished.  In  Cros- 
socertis  the  propodeum  usually  has  fine  Sculpture  and  a 
polished  dorsal  enclosure. 

Some  pedunculate  Oossocmis  strongly  resemble 
Rhopalum,  but  the  latter  has  no  omaulus.  and  its  palpal 
formula  is  5-3.  Other  crabronins  that  have  the  ocelli  in 
an  equilateral  triangle  may  also  be  confused  with  Oos- 
socerus,  but  these  have  a  palpal  formula  of  less  than 
6-4. 

There  are  about  20  subgenera  currently  recognized. 
It  is  likely  that  a  careful  study  will  result  in  the  raising 
of  some  of  these  to  generic  status  and  the  downgrading 
of  others  to  species  groups.  Pate  (1944a)  presented  a 
key  to  the  subgienera  of  which  the  following  is  an  updated 
and  expanded  vttaion. 

Key  to  subgenera  of  Crossoctrui  Lepeletier  and  BrulU 

(does  not  include  Ornicrabro) 

1.  Female  with  broad,  flat,  coarsely  punctate, 

triangular  pygidiai  plate:  male  with  last 
tergum  more  co.-irseh  pun.  ■ji,-  lhan penul- 
timate terguin:  inner  m.ugin  i  t  nrandible 

edentate    2 

Female  with  pygidiai  plate  usually  narrowed 
and  excavate  apically;  rardy  flat  and  with 
lateral  margins  only  weakly  incurved,  but 
In  such  cases  the  disk  is  polished;  males 
Willi  last  abdominal  tergum  not  nui.-c 
coarsely  punctate  than  penultimate  tergum  ....  S 

2.  Mandible  of  female  acuminate  or  blunt  at 

apex;  male  with  tergum  VII  elongate  tri- 
angular, not  transverse;  faster  sessile    3 

Mandible  uf  fetnale  biiicniHtt-  or  triden- 
tate at  ape.x.  ir.Ac         tcrjiiiin  short, 

Iransversi-  _   4 

i.  Occipital  carina  iiTn:;n,iiirii!  in  stout  spme; 
clypeal  lobe  quadnJenuiL  male  antenna 

ventrally  fringed  with  white  hair   

  Hopfocrubro  Thomson 

Occipital  carina  ventrally  n'-.,  .!,--,,  oni .  .;lv- 
peul  tube  truncate;  II) J !<-■  jnli'nn.i  unlnnged   

 Mtvnicrabro  Saussure 

4.  Mandible  ol  female  tridentate  at  apex.; 

upper  frons        lateral  glabrous  swelling; 
gaster  subsessile,  immaculate  red;  meso- 
pieuron  without  precoxal  tubercle:  male 

unknown  Mit  ruhn)  TSuneki 

Both  sexes  with  nLJinJ.iik  v.^cuia'-s.-.  uppei 
frons  normal:  paster  sessile  to  pedunculate, 
immaculate  black;  mesopleural  tubercle 
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present  or  absent   ,  

  Crossocerus  8.8.  Lepeletier  and  Brulie 

5.  Mandible  simple,  acumiiMte  at  apex,  with  a 

strong  premedian  tooth  on  inner  margin ; 

mesopleuron  with  a  foveate  ridge  reaching 

coxal  intertion ;  gaster  subsessi  I  c   

  Pericrabro  L«clercq 

Mandible  bidentate  or  tridentate  at  apex; 
other  characters  variable   6 

6.  Occipital  carina  fonning  a  complete  circle; 

nianilihle  bidentate  at  apex  in  both  sexes; 
terjuiMi  VII  i)t  male  very  small,  female  man- 
dible with  weak  medial  tDnih  on  innei  mar- 
gin; gaster  sessile;  very  small  wasps,  ±  4  mm  

  Oxycrabro  Leclercq 

Occipital  carina  not  a  complete  dicto,  man- 
dible and  gaster  variable   7 

7.  Mandible  with  broad,  weak  medial  tooth 

on  inner  margin;  gaster  immaculate  black, 
pedunculate,  first  segment  at  least  twice 
as  long  as  broad  at  apex;  occipital  carina 
terminating  in  a  weak  tf)oth  Apofdes  Tsuneki 

Mandible  evenly  curved  on  inner  margin  or 
with  sharp  medial  tooth;  gaster  with  first 

segment  longer  than  hrciad  at  apex    8 

K.  Mandible  with  medial  tooth  on  inner  margin   9 

Mandible  edentate  on  inner  margin    16 

9.  Mesopleuron  with  precoxal  tubercle   10 

Mesopleuron  without  precoxal  tubercle   14 

10.  Mandi'i!.-  iridentate  at  apex;  gaster  immacu- 
laie  hLiLk  and  sessile,  tergum  I  somewhat 
nodi'se  at  apex;  medium  small  Wasps,  +  n 
mm;  male  unlcnown    Bnunna  Isuneki 

Mandible  tridentate  or  bidentate  at  apex,  if 
the  former,  then  gaster  yellow  maculate, 
tergum  f  sessile  to  pedunculate  but  not 

niMliisf     .ipi-x:  si.'e  variable   II 

I  1.   l-urowint!  Willi  jnlcit)dist.il  iMsi'oiis  s|i4it->, 
hsiuilibia  slender,  female  ni.inilibiiLir  apt-x 
tridentate;  male  with  forehasitarsus  sinuate 
or  twisted  spirally;  ga.ster  maculate,  sessile  .....  12 

Forewing  without  spots;  hindtibia  variable; 
mandible  bidentate  in  both  sexes;  fore- 
hasitarsus of  male  simple;  gaster  usually 
immaculate,  sessile  to  pedunculate    13 

12.  Female  with  pygulial  plate  flat,  subtriangular, 

lateral  margins  weakly  narrowed;  male  with 
forefemur  posteriorly  dentate,  mandible 

bidentate  at  apex,  orbital  foveae  distinct   

  Aamthoerabro  Perkins 

I-emale  with  pygidial  plate  strongly  narrow- 
ed and  apaally  excavate,  male  with  fore- 
femur  etleniate.  mandible  tridentate  at 
apex,  orbital  foveae  indistinct          Stu  ioptila  Pate 

13.  Pronotal  collar  without  lateral  carina;  fe- 

male pygidial  plate  equilateral,  with  tri- 
lobate depression,  not  sharply  margined; 
small  wasps,  less  than  7  n\n\ ..  Ablepharipusf^Aaxa 
I'ronoial  collar  with  anterolateral  humeral 
carina,  female  pygidial  plate  attenuate 
apically,  with  V-shapcU  elevation  at  base, 
sharply  margined:  medium-sized  wasps, 
7-7  mm          .....  . —  NeoblepHaripus  Leclercq 

14.  Mandible  bidentate  at  apex  in  both  sexes; 


pygidial  plate  very  stron>!ly  narrow  ed,  later- 
al margins  approximate  in  apical  h.df;  pro- 
podeum  with  neither  lateral  carina  nor 
dorsal  enclosure;  sessile,  immaculate  black; 

very  small  wasps,  S  mm  or  less  

 Epicrouocerus  Ashmead 

Mandible  tridentate  at  apex  in  females;  py- 
gidial plate  with  Literal  rnarg:ns  nol  approxi- 
mate; gaster  usually  maculate,  wasps  longer 
than  5  mm   15 

15.  Caster  subsessile,  Hrst  tergum  longer  than 

broad  at  apex,  black  marked  with  yellow  or 
white,  larely  immaculate  black  or  red;  fore- 
wing  withoul  dark  spots;  female  wuh  flat. 
SUblriangiihir  py.iiidial  pLiie,  lateral  margin 
feebly  sinuate;  male  with  metacoxa  baso- 
ventrally  dentate,  forefemur  posteriorly 
carinate,  midtibia  carinate  on  outer  surface. 

orbital  foveae  indistinct   

  dipht'inrnis  A.  Morawitz 

Gaster  seivsile.  lirsi  segment  shorter  than 
apical  width,  black  marked  with  yellow; 
forewing  with  anierodistal  dark  spots;  fe- 
male pygidial  plate  narrowed  and  excavate; 
males  wiih  metacoxa  edentate,  forefemur 
and  midtibia  ccarinalc.  orbital  foveae 
distinct    Sothocrabro  Pate 

16.  Head  large,  transverse;  mandible  bidentate 

at  apex  in  both  sexes,  pronotal  collar  round- 
ed; female  with  pygidial  plate  feebly  ex- 
cavate; small  wasps,  less  than  5  mm   

  I'arux)  crahro  Leclercq 

Head  subcqual  in  width  to  thorax,  subquad- 
rate;  other  characters  variable;  longer  than 
5  mm   1 7 

17.  Gaster  sessile  or  subsessile    18 

Gaster  pedunculate    19 

18.  Gasicr  with  lateral  iiKicuKition  on  tergum  111. 

subsessile,  Icrgiiin  I  :i  lillk-  liin|.;cr  lhan 

apical  width;  mesopleuron  without  precoxal 
tuherLle;  propodeum  with  lateral  carina  not 
developed;  pronotal  collar  somewhat  poin- 
ted at  humeitis,  mandible  bidentate  at  apex 
in  both  sexes;  medium  large,  robust  wasps, 

male  about  10  mm,  female  about  13  mm   „. 

 I  inocrabro  Tsuneki 

Gaster  immaculate  black,  sessile,  tergum  I 
as  long  as  broad  at  apex;  mesopleuron  with 
or  without  precoxal  tubercle;  propodeum  usu- 
ally with  lateral  cuina  on  posterior  face; 
pronotal  collar  rounded  iMnSS^  or  «dth 
anterior  carina  at  humerus;  mandible  tri- 
dentate oi  rarely  biilentate  in  females;  small 

to  medium  wasps,  usually  10  mm  or  less   

  Bkpharipus  Lepeletier  and  BnilM 

19.  Peduncle  nodose  at  apex,  separated  from 

gaster  by  constriction;  hindwing  with  jugal 

lobe  lonper  th,in  siihnn-di.jn  .ell:  with  acet.i- 
bular  carina  ,  anlcnnai  Svafu-  ^  lavale;  meso- 
pleuron with  or  without  ptCLOXal  tubercle; 
pygidial  plate  of  temale  absent  ..  .  Hupliloides  Pate 
Peduncle  gradually  widened  apically  and 
broadly  joined  to  gaster.  hindwing  with 
jugal  lobe  shorter  than  submedian  cell;  with- 


SUBFAMILY  CRABRONINAE  399 


out  ULcUbular  carina;  antcnnal  scape  slender, 
mesoplcuron  with  sharp  precoxal  tubercle; 
pygidial  plate  present  in  female  Apin  rahn}  Pate 

There  are  many  references  un  systeitiatics  ofCmssO' 
cents.  Especially  osefU  an  tiiow  of  KaM  (191SX  lit- 
clercq  (1954a,  I956d,  I958»,  1968c),  Pate  (1944a),  and 

Tsuneki(1954b>. 
Biology:  The  species  of  Cmssocerus,  on  the  basis  of 

nesting  siilistralc.  fall  into  two  croups.  One.  which  con- 
tains the  sub{;enera  CroHKoctrus.  lloiilacrahro.  AUcrabro. 
and  Pericrahm,  is.  with  a  couple  of  exceptions,  fossonal. 
nesting  in  sandy  or  clay  soil.  This  habit  is  ccM  related  with 
llie  lenialc  pygidial  plate  -  a  broad,  Ilal  triangular  sand- 
taiiiper.  The  other  group,  in  which  Blepharipus  and  its 
allies  belong,  have  the  pygidial  plate  at  least  partially 
nai rowed  and  excavate:  these  wasps  are  xylicolous  or 
rubicolous.  They  construct  burrows  or  renovate  existing 
galleries,  burrows,  and  cavities  in  old  logs,  slumps,  bran* 
ches.  and  posts. 

Various  small  Dipiera  are  the  principal  prey  for  this 
genus,  but  a  few  Crossocerus  provision  with  Homopiera, 
and  some  take  Tridioptera,  Microlepidoptefa,  Hemip- 
tera.  am!  even  Psocoptera,  Mecoptera  and  Ephemerop- 
tera  (I  suncki,  IMWl). 

Davidson  and  Land  is  ( 1  ^'3K )  reported  on  the  common 
Holarctic  crabronin.  C.  [Blepharipus) anmilipes  in  Ohio. 
They  reared  this  w  asp  from  some  of  its  usual  haunts, 
an  old  peach  tree  stump,  a  rotting  lence  post,  and  a 
porch.  The  stored  prey  were  Icafhoppers  of  the  genera 
Einpoasca,  Typhlocyba.  and  Erythroneura,  averaging  20 
per  cell.  I  here  were  many  cells  per  gallery  which  were 
"long  and  winding  and  penetrated  both  hard  and  rotting 
wood."  Each  cell  was  sealed  by  a  plug  of  chewed  wood. 
Hamni  and  Richards  ( 1<)26  |  reported  similar  findings  for 
this  species  in  England,  with  the  addition  of  tlie  prey 
genus  Alebra.  Ttuneki  (I960)  listed  jassid  Icafhoppers  as 
foddei  foi  aunulipes  in  .?apan.  and  he  further  noted  that 
prey  carriui;c  was  vcntci-io-ventci,  the  wasp  using  her 
middle  legs,  her  mandibles  grasping  the  leafliopper's  an- 
tennae. Female  onnu/rpes  usually  flew  directly  to  the 
burrow  entrance  and  entered  with  the  paralyzed  prey 
head  first  and  venter  up.  The  egg  was  white.  1 .2  by  0.3 
nun,  and  was  laid  with  its  anterior  end  on  the  leaf- 
hopper's  neck. 

Tsuneki  oftered  observations  on  many  of  the  Japanese 
Crossocerus.  Frcy  carriage  of  the  venier-to-venter,  midleg 
dasp  style  was  usual.  C  (AtepAohSpirs)  nigrttus  used  her 
hind  legs  to  capture  a  fly  that  was  sittinc  on  a  leaf  She 
then  slowly  moved  iorwaid  over  the  prey  until  the  sling 
was  over  the  gula.  Then  she  pushed  up  the  head  of  the 
fly  and  stung  it  in  the  neck.  The  nest  of  nigriius  was 
compoundly  branched,  with  linearly  arranged  cells  with- 
in some  branches.  Oviposition  occurred  after  each  cell 
was  completely  stocked,  in  Europe,  Hamm  and  Kichards 
(1926)  recorded  this  wasp  nesting  in  Smnbucus  and 
Typha  and  pr<n  isioninc  w  ith  a  w  ide  assortment  of  small 
(lies.  The  ncsls  had  foui  to  si.\  cells  each,  and  the  males 
hatched  out  a  few  days  before  the  females.  .According 
to  Tsiuieki  (1960)  C  (A)  walkeri  stores  its  nests  with 


various  Lphciueruptcra,  and  C.  (JJ. )  ciiixins  piuvisiuns 
with  empidid  flies,  pentatomid  bugs,  and  Psyllidae. 

Among  the  fossorial  Qosiocmis,  C  (C)  maculi- 
liypt'iis  is  rather  common  and  was  the  subject  of  a  study 
by  Kurc/ewski  et  al.  ( 1*^69)  in  New  York.  They  noted 
that  the  females  apparently  remodeled  old  wasp  and  bee 
burrows,  selecting  those  on  slopes  or  cliffs  rather  than 
on  flat  sand.  They  Jug  sha!Ii>w'  burrows  with  the  cells 
less  than  I  cm  beneath  the  surface.  The  cell  number 
ranged  from  four  to  nine,  and  each  cell  averaged  1 3  flies 
when  completely  provisioned,  f'laiypalpus  lioloscrica 
Melander  (Empididac)  was  the  commonest  prey;  others 
included  Dolichopodidae  (Thryptiaa),  Agromyzidae, 
Psilidae.  and  Chainacmyiidac.  Stuiagc  was  ventral  side  up, 
head  inward,  and  the  egg  was  attached  with  the  anterior 
end  on  the  fly's  neck,  perpendicular  to  the  fly's  longi- 
tudinal axis.  Tlic  Hnished  cells  were  partially  or  com- 
pletely closed  with  sand. 

Krombein  (1964a)  found  C.  iOf^mUpes  nesting  in 
a  shaded  area  i>f  bare  forest  soli  Tlie  burrow  descended 
at  a  20°  -  30°  angle  ending  in  a  coll  about    cm  below 
the  surface.  The  cell,  partially  provisioned,  contained 
five  Drapetis  sp.  (Empididae).  Another  cell,  about  2  cm 
deep,  contained  16  of  the  same  flies  and  one  egg.  The 

cells  weic  ovoid  and       cm  long.  .A  nearby  burrow  had 
a  tumulus  ring  around  the  entrance  mostly  on  the  down- 
hill side.  This  burrow  angled  down  3  cm  to  a  depth  of 

only  O.S  cm.  then  dropped  of  at  a  bO"  angle  to  a  point 
1  cm  bcluw  the  surface.  This  cell  was  also  stocked  with 
empidids.  1 3  Chenodnmaa  sp. 

Of  the  l:^  species  of  Cnissorena  ^'nJied  by  Krombein 
(19ti3a)  al  Plunimers  Island,  i\!.ii>  kiiui,  all  but  one, 

plaiiijcmur.  were  multivoltine.  (  i  (  i  planifemur  is  one 
of  the  very  few  wasps  in  the  typical  subgenus  that  is 
recorded  as  nesting  in  wood. 

Biological  data  for  Ibe  smaller  subgenera  are  rather 
few.  I  suncki  (190U)  recorded  C.  {Ainucrabro)  aino  as 
a  predator  of  hmorpa  bicomute  MacLachlan.  He  also 
observed  C.  [Ahlcpharipu^)  fukuiemh  nesting  in  old 
canes  and  similar  tubes.  Provisions  were  mainly  Myce- 
tophilidae,  and  the  egg  was  laid  as  in  maculietypeus, 
Tsuneki  rec<irds  r.  (.Vcohlcpharipw;)  am u re n s Lx  stoiiog 
Trichopteta.  Psncoptcia.  and  Dipiera.  Also  in  Japan, 
Tsuneki  imi -i!  c  {.Acanthocrabro)  vagabundm  taking 
tipulids  and  other  tlies.  and  even  tortricid  moths  for 
prey.  The  nests  are  constructed  in  old  wood,  are  usually 
linear,  and  have  few  branches.  Tlic  female  bites  olT  the 
fly's  legs  at  the  trochanter  before  dragging  the  prey,  head 
flrst,  into  the  burrow.  The  antennae  and  body  remain 
paraKved  and  quivering  inside.  Hamm  and  Richards 
(1926)  reported  the  same  behavitir  in  Furope  for  this 

species. 

Crossocerus  (Cuphoplerus)  dimidiatus  stores  flics  in 
preexisting  cavities  according  to  Peters  (1973).  He  ob- 
served several  lemales  sharing  one  nest  entrance  and 
suggested  that  there  was  some  division  of  labor.  Evans 
(I964d)  reported  burrow  sharing  by  two  other  species, 
C.  (Crossocerus)  eUmgatuhtt  and  C  (Alqrfuir^pitf)  m<9V- 
cepludus  (as  leucosiomoidet). 
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CrosKoccnis  as  a  iTdiip  seem  to  prefer  arboreal  habi- 
tats anil  jvoid  dcscri.  cuiigc.  and  other  xcric  areas.  They 
are  seldom  taken  on  flowers.  Krombein  (1951)  and  Le- 
clercq  (1961b)  reported  several  species  feeding  on 
honeydew. 

Cheddist  of  Crossocenu 

(Subgeneric  assignment  is  indicated  by  code  letters  in 

parentheses  at  cnJ  <if  each  cilation  as  follows:  Able- 
pharipits  { Abl ),  Atanllwcrabro  ( Aeaj,  Ainucrahro  (Ainj, 
Alkrahro  ( All),  Apocrabro  (Apac),  Apoides  ( Apoi), 
BlepharipusiSlQ),  Bnunius  (Bnu),  Crossoceins  (Cro), 
Cuphoplerus  (Cup),  Epknnwcenis  ( Hpi),  EupliUndes 
(Eup),  Hoplocmbro  (Hop).  Mkrocrabro  (  Mic).  ■Vft>- 
bkpharqnn  (fteo},Nothocrabro  (NotX  Omicrabro  (Orn), 
Oigfcr^o  (Oxy),  Baroxyadtro  (^),Perlcnd0o  (Per). 

aranrhophorus  (Kohl).  1892  {Crabr,>)\  Europe (Oxy) 
accphalus  l^cleicq,  1^)58;  Zaire  (Micl 

adhaesut  (Kolil ).  I  1 5  (Crahm  ) :  sw .  iian,  Cyprus  (Cro) 
aera  Pale.  1944;  s.  India,  Malaysia,  Java,  Borneo, 
Philippines  (Apoc) 
ssp.  Itia  Pate.  1944;  Suniatra,  Taiwan 
aino  (Tsuneki),  1947  {Chtbru);  Japan  (Ain) 
dbocolbiris  (Ashmead).  1904  (Rhnpalum):  s.  India,  Malay- 
sia. Hiimci^.  Pliilippincs  ( Lup) 
eloiigatus  Dudgeon  in  Nurse,  1903  (CwftroJ,  nee 

Lepeletier  and  Broll^,  1834 
prhu-fM!  P:i'i-.  U)48 
holliiisis  Lov-icicq,  1950 
dtkola  Tsuneki,  1968;  Taiwan  (Apoi) 
anutnnsis  (Kohl),  1892  (Oa6ro);  Japan;  USSR:  Siberia 
(Neo) 

angelicus  ( Kincaid  I,  \900  (jOabfo);  U.S.  and  Canada 
w.  of  100th  meridian  (Hop) 
vtenekt  H.  Smith.  1908  {Cnbro) 
boiMerensia  Rohwer.  I'W)  (Crabro) 
spinUniccus  Vicrecli,  1909  {Crabro) 
annandali (Bingham),  1908  (Oofrra);  India:  Himalayas 
(Aca) 

annutipes  ( Lepeletier  and  Brull^).  1 834  (Blepharipus); 
Holarctic(Ble) 
gonager  Lepeletier  and  Brulle,  1834 
«<gr/ms  Gimmerthal.  1836(Chifcro) 
ambiguus  Dahlbom.  1 842  (Onbn>) 
capiti)  Dahlhom,  1845  (Cmbro),  new  ^nonymy  by 

J.  Lcclercq 
parkeri  Mink^,  1921  (Blepharipus) 
davidsoni  Sandbousc,  1938  (Crabro) 
ssp.  AoMo/c/msfs  Tsunelci,  1 954;  Japan:  Hokkaido 
aniens  (Caitieron),  1  HVXI  {C  rubn});  e.  India  (Cro) 
atiaticus  Tsuneki,  1967;  Manchuria  (Hop) 
assamensis  (Cameron),  1902  (Otriro);e.  India  (Cup) 
assimilis  (F.  Smith),  1856  (OuAw);  Falearctic  Region 
(Abl) 

^nis  Wesoiael,  1852  (DoAm),  nee  Rossi,  1792 


«)r/MS  Thompson,  IS^o 

lirolensis  Kohl,  1 878 
aswad  (Nurse),  1 902  {Crabro);  s.  India  (Cro  ?) 
barbipes  (Dahlbom),  1845  (Crabro);  Paleatctic  Region 
(Ble) 

hirtipc'i  A  Murawilz,  IKfi6  (C>j6w) 
binotatus  I  epeletier  and  Brull^,  1834;w.  Palearctic 

Region  (Cup) 
aignalus  P:\u/C{ ,  I '^''S  (Tra/im),  nec  Olivier.  1 792, 

Imonstrosus  Dahlbom.  1845  (ObAtd),  tentative  new 
synonymy  by  J.  Leclercq 

rcnfi/stis  Sclni!/'.  !^'U(>,  now  name  for  signatusPuaa 
btspinosus  Beaumont,  1967;  Turkey  (Cro) 
bnun  Tsuneki,  1 97 1 ;  Taiwan  (Abl) 
hinmiiwiUac  Pate,  1946;  Solomon  Is.:  Bougainville, 

Russell  (Lup) 
bmhmanus  Leclercq,  l')56;  s.  India  (Cro) 
brumuventris  (Arnold),  1932  (Thyreopus);  Rhodesia 

(Mic) 

.ssp.  hifiJns  leclercq.  1^58;  Zaire 

ssp.  wittei  Leclercq,  1958;  Zaire 

ssp.  bdcOienas  Arnold,  1944  (OvAro):  Madagascar 
buUnuttyoi  'i^iy  ( Arnold),  1932  (Thyreopusy,  Zaire, 

Rhodesia  (bk) 
bumngaett^  (Arnold).  1934  (Thyreopus);  Zaire  (Ble  ?) 

callani  Pntc.  li)4l ;  Trinidad  (Ble) 

cjpitalis  Lecletcq,  1956;  Zaire  (Mic) 

capiiostis  (Shuckurd),  1837  (Ov^ro);  Palearctic 
Region  (Ble) 
enmbts  Dahlbom,  1838  (Ovbro) 
ssp.  rama/o  Tsuneki,  t'>60:  Japan:  Hokkaido, Honshu 
ssp.yeto  Tsuneki,  1960;  Japan:  Hokkaido 

cetratus  (Shuckard),  1837  (Ovbro);  Palearctic  Rcfion 

(Ble) 

vatuierlindcnii  Duhlbitni.  1  S.'K  (Crabro) 

dOatatus  Herrich-Schnctfcr.  I  S41 

jnonwruf  Matsumura,  1911  (Crabro) 
dteesmani  Leclercq,  1955:  New  Guinea  (Eup) 
chtvntatipiis  P^ic,  l'>44:w.  U.S.  (Cio) 

pictipes  W.  Fox.  1895  (Crabro),  nec  Herrich-Schaeffer, 
1841 

cim  tipcs  (Provanchc! ).  I S82  (Kephar^^);  ii.  U.S.  and 
Canada,  transcontinental  (Ble) 
R«er  Provancher,  1888  (Ovbro),  nec  Lepeletier  and 

Brulk«,  1834 
nigrorW.  hox.  18*^'5  [Crahro) 
n^riorW.  Fox,  1 6  (Cnrdro),  emendation 
sema  DaUa  Torre,  189? 
cinetltarsts  Afkmeid,  1901  (Srenocnbm) 
columbiae  Bradley,  l*'0(^  (Rkpharipus) 
stygius  Mickel,  1916  (Viyrcopus) 
utem^  Mickel,  1916  (Utyru^m) 
cinxiiix  (Dahlbom),  1838  (Onfrfo);  n.  Europe,  Japan 
(Ble) 

c««^e«cr (Dahlbom),  1844  (Crabro):  Lurope  (Abl) 
deamis  (W.  Fox),  1895  (Crabro):  sw.  U.S..  Mexico  (Cro) 
denticoxa  (BischofQ,  1932  (Crabro);  Cierniany,  Czecho* 
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Slovakia  (Cro) 
dentients  Herrich-SdiMffsr,  1841 ;  Europe,  Algeria, 

Manchurij,  Japan.  Taiwan  (Cro) 
dehvus  Leclercq,  1968;  Mexico:  Gueirero  (Cro) 
dkcanthus  (Gussakovsldj),  1930  (Onfrm);  IndU: 

Kashmir  fCro) 
dimidiauis  (Fabricius),  1 781  {Crabru);  Europe  (Cup) 
wl^nmctatus  Rossi,  1 790  (Osbro) 
Kxmaculatiis  Olivier.  1 7'^2  {Crahro) 
signatus  Olivier,  1 792  {Crabro) 
terrtpes  Panzer,  1797  (Chr6ra) 
tubpunetatus  Rossi  or  llliger,  1807(Oitr6r»)^ 
notittus  llliger,  1 807  (Crabro),  new  name  for  Cmlm 
imculaius  ot  Rossi,  1 790 
IMupewnaLepeletier  and  Brull^,  1834  (OephoHput) 
amiipci  Sifhold,  \  MA{Crabro) 
ssp.  sapporociisis  (Kohl),  1915  {jCrabro);  Japan 
dtstinguendus  (A.  Morawitz),  1 866  (Cmbro)',  Europe, 
Algeria  (TtiO 

nmcrtiiuint^  1  humson,  1870  {Crabru),  nec  Fabricius, 
1713 

dhtortin  Uvleicq.  1955;  India  (BIc) 
domicola  Tsiincki,  1971;  Taiwan  (Bnu) 
elongatuius  (Varnlcr  Linden).        {Crabro):  w.  Pale- 
arctic  s.  of  Arctic  Circle,  n.  Africa,  Argentina  (Cro) 

affinh  l  epeletier  and  BrulK,  1834 

aiimilaius  I.opeliMuM  and  Brulle.  1834 

luteipalph  Lepeleiicr  and  Brulle,  1834 

morio  Lepeletier  and  Brtill^,  1834 

palUdipalpis  Lepeletier  and  Brulle.  1834 

varipes  Lepeletier  and  Brulle.  1 834 

/rvd/inui  Shuckard,  1837  {Crahnt) 

obliquus  Shuckard,  1837  (Crabro) 

propinquus  Sluickard.  1837(CrffAro) 

/mxbnus  Shuckaid.  1 837  {Crabro) 

tnmsvenalis  Shuckard,  1837  (Cmbro) 

elongatus  Lepeletier.  184S,  lapsus  for  ehngatuha 

brevh  Lversmann.  1840  (Crabro) 

scuidlaris  F.  Smith,  1851  {Crabru),  nec  Gimmcrthal, 
1836 

fuicolams  Holinbcic,  ]')03  (/schnofyntittts) 
beriandi  Richards,  1928  (Crabro) 
ssp.  trinacrha  Beaumont,  1964;  Sicily 
emar^inatus  (Kohl),  1 898  (Oviw); s.  USSR:  Ussuri 
to  Japan  (Cro) 
IMC/^oi*  Cussjkovskij,  1933  (Crabro) 
«7MM  (Nurse).  1902  {Crabro)-.  India:  Simla (Abl) 
esau  Beaumont.  1967;  lurkey  (Cro) 
exiguus  (Vandcr  Linden),  1829  (OnAro);  Ralearctic 
Region  (Cro) 

a^idum  Lepeletier  and  BrulK,  1834 
eznie  (Cameron),  1891  (Onbro);  Mexico:  Chilpanci^go 


C.  subpunctatus  Xui  generally  been  regarded  as  authored  by 
nUier,  1807,  bat  the  ihiim  is  attiilMitalile  to  Roni. 


(Cro) 

federation^  Ledereq.  1961 :  Malaysia  (Oxy) 

/c^sc^fli"  Pate,  1944;  w.  U.S.  (Ble) 
fhvissmus  Leclercq,  1973;  Taiwan  (Orn) 
/Kmopftrliif  (F.  Smith),  1856  (C>iiAm);n.  India,  China, 

Japan,  Suni;i'ra,  Java  (Cup) 

ssp.  kaiisiiakuanus  Tsuneki,  1971;  Taiwan 
fossuleus  Leclercq.  1958;  Zaire  (Mic) 
/uktik'iisis  Tsuncki,  l')(iO,  Japan  (Abl) 

ssp.  bambusicula  Tsuncki.  1970,  Taiwan 
gemblacencis  Leclercq.  19(i8;  Costa  Rica(Mic) 
gerwdi  Leclercq,  1956;  India  (Cro) 
^abricorm (Arnold),  1926  (Jhyreopusy,S.  Africa  (Cup) 
^errerfiisili  (Cameron),  1891  (Ovteiv);  Mexico:  Guerrero 

(Fpi) 

auu  hardi  Leclercq.  I ''72;  France  (Neo) 
hakusanus  Tsuneki,  I  '>.'>4;  Japan;  Korea; Kurile  Is., 

USSR:  Sakhalin;  Ryukyus  (BIc) 
harringtomi(Vi/.  Fox),  1895  {Crabro);  s.  ccntr.  Canada, 

U.S.  w.  to  New  Mexico  (Ble) 
hedgreni  (Kjellander),  1954  (Cra/7n>);  Sweden  (Ble) 
hewittii  (Cameron),  1908  (Crabro);  Borneo  (Cro) 
heydcni  Kohl,  1  SSii.  Furope  (Ble) 

Sip.  nipptmius  Tsuneki,  1966;  Japan 
Mngstrndhedsnq,  1950;  Tibet  (Cro) 
hiraslumid  Tsuneki.  1966;  Ryukyns  (Hie) 
hirtitibia  (Arnold),  1944  (Crabru);  Madagascar  (BIc) 
hhmd  Tsuneki,  1966;  Japan  (Ble) 
ho^alis  Leclercq.  1*^61 ;  Nigeria,  Cameroon  (Mic) 
unUms  (Kohl),     1 5  (Crabro);  Baltic  and  North  Sea 

b.  and  coasts  (Cro) 
imprcssifrtms  (V .  Smith),  1856  (Crabro);  U.S.  and 
Canada  c.  of  1 00th  mer.  (Ble) 
tibialis  S.iy.  1824  {Crabro),  nec  Oliver,  1792 
pusUlus  Fiarris,  1835  (Crabro),  nomen  nudum 
soffelto/us  Packard,  }967 (Blepharipus) 
AorrMf  Fackard.  1 867  (Bkpharipua) 
tridentatus  Rohwer.  1909  (OvAro),  nec  Fabricius, 
1775 

indonesiae  Leclercq,  1961 ;  Java  (Abl) 

iiisokm  (W.  1  ox).  1895  (Crabro);  U.S.:  Coloiado  (Hpi) 

itaiicus  Beaumont,  l'J64;  Italy  (subgenus  ') 

/flsort  (Cameron),  1891  (Crabro);  Mexico:  Guerrero 

jubilam  (Kohl),  1915  (Crabro);  Cyprus.  Asia  (Cro) 
majmcula  Kohl.  1^)15  (Crabro) 

kamateensis  Tsuneki,  1971 ;  Taiwan  (Abl) 

kockensls  Leclercq,  1950;  Simiatra  (Mic) 

;toM(Bischorr).  1922  (Cnifrm);  India:  Kashmir; Mon- 
golia; &w.  USSR  (Cro) 

klapperMil  Beaumont,  1963;  Afghanistan  (Cro) 
1950;  Sumatra  (Aca) 

lanitae  Leclercc|.  1961 ;  Malaysia  (Abl  ?) 

lentia  (W.  Fox),  1 895  (Crabn});  Canada  and  e.  U.S.  (Cro) 

teotttopoUtes  Rate,  1946;  Malaysia  (Eup) 

JoienMliEima  (Linnaeus),  1758(5p/}ex);n.  Europe, 
Japan  (Ble) 
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aaixmariiis  Dahlhom.  (Crahrn) 
rugosus  llerrich-ikhaetTer,  \M\ 
podttgricus  Vander  Linden  of  Dahlbom,  1842 

{('rahro) 

HU-laiiunus  Wcsniael,  1852  (Crabro).  new  name  for 
p<hlaf;ricus 

/mJ/»('r?/  (  Beaumont  ),  1^)54  (Cra/w);  Canary  Is.(Cro) 
tipaliiH  U-clcrcq,         ;  Zaire  (Mic) 
tuiu/hlaUi  (Kjellander).  I  ^'54  (CraAm);  Sweden  (Cro) 
maculklypem  (W.  Fux),  189S  (Onfrro);  Canada,  w.  and 
centr.  U.S.  (Cro) 
daeckei  Rohwei.  l^MO  (Thyreopus) 
macuUpennis  F.  Smith,  18S6;  U.S.:  Tran&ilioii  and  Upper 
Austral  zomsCSti) 
nmculattis  Lepelelier  aiu!  Ikiill^,  ]834(fitepAar(pi<i')> 

ncc  Fabricius,  1781  (Crabro) 
pktut  F.  Smith,  1856  (Oufrw),  nec  Fabfidua,  1793. 

now  name  for  maculatus 
vfiitralts  W.  Fox,  1H')5  {Crabro) 
confertus  W.  Fox.  I H9S  (Onfrio),  new  qrnonymy  by 

Levin  and  Bohart 
canonicoh  Viereck,  1908  (Oabro),  new  synonymy 

by  Levin  and  Holiari 
albertm  Carter,  1925  {Crabro),  new  synonymy  by 

Levin 

niaailitarsis  (CjuKTiyn).  IS^l  (OwifC?); Mexico:  Guer- 
rero; U.S.;  An/.una,  Tcxa:i(Nec) 
m<riiA«/(Gussaicovskij),  1933(Chr6io);e.  USSR: 

(Issuri  (Cup) 

DU'sanphalus  { Rossi),  1 7')0  (Crabrt));  PalcLiuiic  Region 
(BIc) 

?  hidciis  Hahday,  1833  (Cr<i£>/t>),  nec  Schranli,  1802 
niger  I  epeletier  and  BruIK,  1834 
nifif'cs  I  epcletier  and  Hrulle.  1834 
laeviceps  F.  Smith,  18S6  {Cnbro),  new  name  iotrnfipes 
bison  A.  Costa,  1884  (Chrdfo).  new  ^nonymy  by 
J  I  ocIerc(| 

't  zaidaincinis  Radoszkowski.  lSS7(Oiffiro) 
tevkepa  Dalla  Torre,  1 8')7  {Crabro),  emendation 
leucostomoides  Richards,  1935  (OuAm) 
leucostomm  of  authors,  not  linnaeus,  1758 
me/art/Mj  (Rohwer).  191 1  {Thyreopus);  N.  America: 

Boreal  Zone,  s.  Colorado  to  n.  Mexico  (Ble) 
mebnochihs  Pate,  1944;  Taiwan  (Mic) 

(Sau&sure),  1 8'^:  {Crabro);  Madagascar  (Mic) 
mielatti  Lctiercq,         Zaire  (Mic) 
minami/cattu/Tsuncki,  U'6();  Japan  (Ble) 
minimus  (Packard),  1867  {l{lepltaripus);t.  Canada, 
iraiiscontinental  in  U.S.  (Cro) 
propinqma  W.  Fox,  1895  (Oviro);  nec  Shuckatd, 

1837 
pektt  Pate,  1944 
w/n/m/j/.v  (Arnold).  l'>44  {Crahro)\  Rhodesia  (Ble?) 
mortuwYzi  (Gussakovskij),  1952  (Craftm);sw.  USSR: 
Tadzhik  S.S.R.  (Cro) 

m-m  (Viercek).  1904  {Stanoottbio);  U.S.:  New  York, 
Pennsylvania  (Abl) 
unkm  Patton,  1879  (AfajpAongpui) 


lUgricomix  ( Provanehcr).  1 888  (Bkplualpus);  U.S.: 

transcuntinental  (Ble) 
n^ptof  (Lepclcticr  and  Brullc).  1834  (ff/epAai^iUS): 
Europe.  Algeria,  Russia,  .Fapan  (Ble) 

pubcsceiis  .SliLKkatd.  1837  {Crabro) 

diversipes  llernch-.SchaetTer.  1841 

tischbeinti  Dahlbom  in  Tischbein,  1850  {CnUtro), 
nomen  nudum 

ilneirwft  Thomson,  \  {Crabro) 

metanogttster  Kohl,  1879  (Crabro) 

sambucicola  C.  Verhoeff,  1891  (Crabro) 
nikkoetttis  Tsuneki  and  Tanaka,  1955;  Japan  (Ble) 
nitidicorpus  Tsuneki,  1968,  Taiwan  (Ble) 
nitidiventris  (W.  Fox).  1 892  (Ottftw);  e.  U.S.  (Not) 
odonr<>plu>rus  (CLnneiiui  i.  I  S^u)  {Crabro):  c.  hidia  (Cup) 
onoi  (Yasumatsu),  1939  (Crabru);^.  Manchuria  (Cro) 
opoc(ChiMM  (Tsuneki).  1947(C>aftiv);  Jafian:  Hokkaido 

frro) 

ornatipes  (Turner),  1918  {Rhopaluiii);n.  Nigeria  (Mic) 
oralis  Lepeletier  and  BnilM,  I834;w.  Palearctic  Region 

(Cro) 

exigtius  Vander  I  inden  of  Shuckard,  1837  (Crabro) 

punctus  Zetlersieili,  1S3X  {Crabro) 

anxius  Wesmaei,  1852  (Crabro) 

shuckardi  P.  Smith,  1 856  (Oabro},  nec  DaMbom, 

1838;  new  name  tor  i  xf>.','!rv  r'f  Shuckaid 
ovatus  SchaVi,  IWb  (Crabro) 
pabn^es  (Linnaeus),  1 767  (Spfiex);  Europe  and  British 
fs.  (Cro) 

pabnariin  Schreber.  1784  iSplnx) 
acutatus  l  abricuis.  Mt^l  {Crabro) 
omalus  Lepeletier  and  Brull^,  1834 
scutellaris  Gimmerthal,  1 836  (Crabro) 
gracilis  Eversniann.  1849  {Crabro) 
decoratus  F.  Smith,  1856  (Crabro),  new  name  for 
omatus 

sap.  ehoienemts  Tsuneki.  19.S7-,  Korea 
pareorum  Leclercq,  1958;  Zaire  (Ble) 
pawcillus  (Gussakovskij),  1933  (Ovfrn>):e.  USSR: 

Ussuri;  Japan  (Ble) 
/^^/(^^(Gussakovskii).  \^)52  (Crabro).  iw.  USSR, 

Cyprus (Cro) 
?pef77U»//uf  (Walker).  1871  (Ou^ro);  Egypt 
phaeochOos  Pate,  1944;  Mexico:  Jalisco  (Mic) 

pi_K''i<i!if^  1  c\  Ieii\!,  lOhR;  Peru.  Bolivia  (Neo) 
planijemur  Krotnbein,  1952;  U.S.:  Maryland,  W. 

Virginia  (Cro) 
ptDi4>es(w  l  ux  ).  1 8'> 5  (Oofrm);  transcontinental  in 

U.S.  and  C  auada  (Cru) 
blcavusV)/.  Fox,  (Crabro) 
cockerelU  Rohwer,  1908  (Crabro) 
pkunattus  Leclercq,  1973;  Ttdwui  (Cro) 
podagriais  { \  n^ler  Linden),  1829  (OnfrRr);  Palearctic 
Region  (Abl) 
vkima  Dahlbom,  1842 
snopaki  Zavadil  in  Zavadil  and  Snoflak,  1948 
(Crabro) 
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punctatus  Snoflak  in  Zavadil  and  §noflak,  1948 
{Crabro) 

porexus  Leclercq,  1968;  Brazil:  Santa  CaUrina  (Neo) 

potosus  Leclercq,  1968;  Bolivia  (Neo) 

pseudopalmarius  ( ( ,ussakovskiJ),  1933  (OBAro);e. 
Palcarctic  Region  (C  ro) 

pullulusiA.  Morawitz),  1866  (OaAw);  Siberia  (Cro) 

pusanoiJes  Leclercq,  1963;  India  (Cro) 

pusanus  Leclercq,  1956;  India  (Cro) 

pyrrhus  Ledercq,  1956;  India  (Apoc) 

quadrimacuiatusiFdhTkm^),  1793(C>»&Rl);Pldeaictic«. 
to  Siberia,  Mongolia  (Hop) 
quadripunetana  Fabridus,  1 793  {Crabro) 
murorum  Latreille,  1804-1805  (Crabro) 
levipes  Vander  Linden,  1829  {Oabro) 
bknaeulana  Lepeletier  and  Enill^,  1834 
laevipes  t  opeletier  and  Brulle,  1834.  emendation 
quinquemacuiaius  Dahlbom,  1838  (Crabm) 
rotundarius  Dahlbom,  1838  {Crabro) 

quinqiH'Jentatin  Tsuneki,         :  Taiwan  (Neo) 

raui  Fsoiiwer,  1923;  U.S.:  MiiSoun(Lpij 

rectangularis  (Gussakovskij),  1952  (Ottbro);  aw.  USSR: 
Tadzhik  S.S.R.  (Cro) 

repositus  (Arnold),  1944  (Crabro):  Rliodcsia  (Mic) 

repuhliciis  Leclercq,  1963;  s.  India  (Mic) 

dentkonm  Gussakovskij,  1933  (Crabro),  nec  F. 
Smith.  1879 

rtmaftlsLecliTcq.  I'>(i3;s,  Indi.i  (Mic) 

rOMTiwi  (Arnuld),  1926  (Thyreopusy,%,  Rhodesia  (Mic) 

nemoivtti  Arnold,  1926  {Thyreopui) 
ruandenshiKxnviU),  1932(/?/ropfl/Mm);Zaire(«lbgenu«?) 
rujlveniris  l  &uneki,  1968;  Taiwan  (Ali) 
ruwenzoriemb  (AmoidX  1926  (Thyeojpm);  l^anda 
(Cup) 

sciaphillus  Leclercq,  196 1; Zaire (Ble) 

KUtelUfer  (Dalla  Torre),  1897  iOabro),  w.  UA  (Cro) 

scutelltttus  Say,  1824  {Ovbro),  nec  Scheven,  1781 

erhgont  Rohwer,  1908  (Oabro) 
scgregalui  Leclercq.  1958;  Zaire  (Cro) 
senonus  Leclercq,  1961 ;  Zaire  (Mic) 
sAAuyiaf  (Iwata),  1934  (Ov6fo);  Japan  (Abl) 
similh  (W.  Fox),  1895  (Onfrio);  e.  U.S.  and  e.  Canada 
(Cro) 

flavitrochantericus  Viercck,  1904  (Stenocrabro) 
simlaensis  (Nurse),  1902  {Crabro);  India,  Java  (Cro) 
mticus  Ledercq,  1954;  China  (Ble) 

(7t/Vif/>»f  Gimakovakij,  1936  ^Onbro),  nec  Sidcmann 
1894 

dtrramtus  Ledercq,  1963;FhilippiDe8:  Luzon  (Cro) 
uHiabilis  (Arnold).  1932  (n^reopus)',  Rhodesia, 

Madagascar  (Per) 
aotirus  Leclercq,  1963;  Philippines:  Mindanao  (Par) 
spangleH  Kiombein,  1962;  \iJ&.i  Maryland,  N.  Carolina 

(Cro) 

spUaspis{Qamtxon),  1''07  iPasyprorlus);  Borneo  (Eup) 
spinigerus  (Cameron),  1904  {Rhopalum);  Mexico  (Cro) 
stktocMha  Fkte,  1944;  ne.  U.S.  (Ble) 


strangutaiits  (  BisclK)ff),  1930  (Crabro).  sw.  USSR,  Mon- 
golia, n.  India  (Cro) 

strickla/uli  Pate,  l')44;N.  America:  Boreal  Zone  of 
y\lberla  to  cenlr.  Colorado  (Ble) 

styrius  (Kohl),  1 892  {Cnbro);  0mA  Britain,  Germany, 

S\vit;/i-rland  (Ble) 
utbuiuius  (Dahlbom),  1845  (Crabro);  c.  PalearCtiC,  Unl 
Mts.  to  Japan  (Cup) 
suzukii  .Matsumura,  I '>  1 2  (Oafrw) 
moiistrosus  ol  authors 
sugiltari  (Iwata),  1938  (Osdio);  Kurile  is.  and  Sakhalin 
Is.  (Ble) 

sulcus  (W.  Fox),  1895  {Oabrr));  e.  U.S.<Cro) 

plesius  Rohwer,  ]912  (Sn'nni rahro) 
simtsumi  Tsuneki,  1971 ;  Taiwan  (Cup) 
fiiMAonfeus  (Gusakovsklj),  1933  (O0frm);e.  USSR: 

L'&suri  (BIc) 
laiwanus  Tsuneki,  1968;  Taiwan  (AblJ 
uAasago  Tsuneki,  1957;  Korea,  Taiwan  (Ble) 
tanakai  Tsuneki,  1954;  Japan,  Kurite  b.,  Sakhalin 

is.  (Ble) 

MHO/ Tsuneki,  1968;  Taiwan  (Ble) 
tam  Beaumont,  1967; Tuikey  (Ble) 
tm^lis  (W.  Fox),  1895  (Oofcw);  U.S.:  transcontinental 
(Ble) 

ftwaa/l«(Shuckard),  1837  (Crabro);  Europe  (Cro) 

palmatus  De  Slefani.  1 884  (Crabro).  nec  Panzer,  1 797 
pabnipes  auctt.,  nec  Linnaeus,  1767 

ssp.  richardsi  (Beaumont),  1950  {Crabro);  Algeria 
taxus  Ledercq,  1956;  India  (Cro) 
fempnnilis  (GussakovsUi),  19S2(Ov6fo);sw.  USSR: 

Tadzhik  S.S.R.  (Ble) 
lenia  Kazenas,  1971 ;  sw.  USSR:  Kazakh  S.S.R.  (Cro) 
rdclcnsis  Leclercq,  1971 ;  Spain  (Cro) 
traductor  (Nuise),  1902  (Crabro);  e.  India  (Cup) 
tropkalis  (Arnold),  1947  (Crabro);  Tanzania  (Cup) 
tsuifengensis  Tsuneki,  1968;  Taiwan  (Abl) 
tumeri  (Arnold),  1927  (r/ryreopui);  S.  Africa  (Ble) 
lyunzendzianm  Tsuneki,  1955;  Japan  (Ble) 
ucAtt^ai  (Tsuneki),  1947  (Chr^^ra);  Japan:  Hokkaido  (Cro) 
urdvenitatis  (Rohwer),  1909  {Crabro)',  U.S.:  Cotoiado 

(I!pi) 

ursidus  Leclercq,  19S6;  India  (Apoc) 
vagabundusQfmxet),  1798  (OaAro);  Falearctlc  Region 
(Aca) 

J.  Leclercq 

quinquemaculatus  Lepeletier  and  BrulM,  1834 

(Rlcpharipus) 

lejehvrei  Lepeletier  and  Brulle,  1834 

fasciatus  A.  Costa,  1871  (Crabro) 

esakii  Yasiunatsu,  1942  {Crabro) 
ssp,  yamatorOaa  (Tnmeki),  1948  (Crabro);  Japan 
ssp.  koreanus  Tsuneki.  1957;  Korea 

varius  LepeleUer  and  Brull^,  1834;Paleaictic  Region 
(Cro) 

varus  Lepeletier  and  Brulld,  1834;origilul  Ortho- 
graphy, nec  (Panzer),  1799 
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pusillus  Lcpelcticr  and  liruUe,  1834 
striatuha  Lepeletkr  and  Brall^,  1S34.  p.  T75 
spinipcctus  Shuckard,  1837  (Crahro),  in  part 
varius  Lepeleiier,  1845,  emendation 
striatus  Lepeleiier,  1845,  lapsus  or  emendation  of 
slrialuhis 

intrkatus  F.  Smith,  1856  (Dfflftfo),  new  name  for 
slrialulus  (as  slriattds) 

lepcleiieri  F.  Smith,  1 856  {prabro),  new  name  for 
slrialulus  ( as  slnatus ) 
Ivarus  (Panzer),  1799  {Crahro);  Austria 
verhoe/ifi  Tsuneki,  1967;  Manchuria  (Me) 
viermerab  Ledercq,  1968;  CoaU  Rica  (Mle) 
ndikrri  (Shudeaid),  1837  (OB&m):Palearctlc  Region 
(Ble> 

genkulattts  Shuckaid,  1 837  (Oodra).  nec  Olivier. 

1792 

scaposus  "Zettentedt",  in  Daiilbom,  1844,  nomen 
nudum 

clypearh  Schenck,  1857  (Crabro) 
cloevorax  Nieison,  1900  (Coeluirabro) 
wesmaeli  ( Vander  Linden),  1829  (Oabro);  P&learctic 
Region  (Cro) 
zieglert  Lepeletier  and  Brulle,  1 834 
inaiinis  l  epeletier  and  lirulk',  1X34  (Ccratocolus), 
\mkhamii  iAshmsad),  1899  iDolichocnbro);  U.S.: 
transcontinental  (Ble) 
ater  Cressoii.  tS65  (Crahro),  nec  Olivier.  1  792 
wickhami  Ashmead,  1902  {Dolichocrabro) 
pammelas  Pate,  1944 
xanthnchilos?3te,  1944;  se.  U  S  (\Vk) 
xaulhugnathus  (Rohwer),  1911  { linni >pus):  S\exico 
(Cro) 

yanoi  (Tsuneki),  1947  {Crabro),  Japan  (Cup) 
yasurmtsui  (Jsancki),  1947  {C>abro),  Japan  (Cro) 

ssp.  mongi'lcusifi  T■^un<^l<i,  1972:  Mongolia 
yerburii  (Cameron),  1898  {Qvbro);  Sri  Lanlca  (Cro) 


Genni  Tneheliodes  A.  Morawitz 

Generic  dkignosii:  Eyes  sparsely  covered  with  very  short, 
erect  hair,  inner  orbits  nearly  parallel  or  converfient 

below:  frons  slightly  concave  but  without  distmct  scapal 
basin,  simple  or  with  small  spinoid  tubercle  above  an- 
tennaJ  sockets,  ecarinate  above;  orbital  foveae  present  in 
female,  present  or  absent  in  male;  ocellar  triangle  equi- 
lateral or  broader  than  lung;  gena  simple; occipital  carina 
incomplete,  separated  from  hypostomal  carina;  antennal 
sockets  subcontiguous  or  separated  from  each  other, 
well  separated  from  inner  orbits;  male  antenna  with  13 
articles:  scape  ecarinate:  male  flagellum  simple  or  with 
tyli  beneath,  with  or  without  ventral  hair  fringe;  palpal 
formula  6-3;  mandible  apieaDy  bidentate  (flg.  129),  ex- 
tcrnovcntral  and  inner  margins  simple:  pronotal  collar 
ecarinate,  rounded  anteriorly,  rounded  or  sharply  angu- 
late  laterally,  notched  medially ;  scutum,  axillae,  scutei- 
lum,  and  mctanotuin  simple:  postspiriiculur  carina  co* 
tinuous  with  oinaulus;  acetabular  carina,  stcrnaulus, 


verticaulus,  hypersternaulus,  and  mesoplcuraulus  absent; 
propodeum  finely  sculptured,  enclosure  absent  or  very 

weakly  indicated,  lateral  propodcal  carina  absent;  fore- 
leg with  trochanter  slender,  elongate;  hindtibia  clavate; 
recurrent  vein  joining  submarginal  cell  at  or  near  middle; 
jugal  lobe  as  long  as  submedian  cell;  caster  sessile  or 
subpedunculate  (fig.  1 29),  male  without  pygidial  plate, 
that  of  female  elongate,  narrowed,  either  flat  or  concave 
apically. 

Geographic  range:  Holarctic  Region.  1  wo  species 
aie  found  In  central  and  southern  Europe  and  the  Medi- 
terranean region  and  three  in  the  western  United  States. 
In  addition,  three  fossil  species,  two  in  Baltic  amber, 
and  one  in  Miocene  shales  from  Colorado  have  been 
referred  to  this  genus. 

Systemtttks:  TYaeheUodes  may  be  distinguished  from 
other  crabronins  by  the  elongate  forctrochantcr  (fig. 
129)  and  the  6-3  palpal  formula.  Furthermore,  the 
broad  fions  has  the  antennal  sockets  well  separated  from 
the  inner  orbits  which  are  only  moderately  convergent 
below. 

Kohl  ( i  'H    reviewed  the  systematics,  and  this  was 
amplified  by  Pate  (1942b).  Pate's  hypothesis  of  a  close 
geographic-systematic  relationship  on  a  species  and  sub- 
species basis  between  7>aclie!ioJes  and  their  ant  prey  iS 
doubtful.  More  evidence  is  obviously  needed. 

^t^ogy:  Reports  on  habits  of  TracheUodes  are  avail- 
able for  two  European  species  (nin  iramis.  qiiiru/ucnota- 
/us)  and  two  North  American  forms  {/oveolmeatus. 
hkksf).  Kohl  (191 S)  reviewed  the  European  studies,  and 
a  summar>'  of  present  knowledge  except  for  foveoline- 
alus  was  given  by  Pate  (1942b).  T.  quinquenoiatus  nests 
in  various  ground  situations  as  well  as  in  old  walls.  In 
curvUmii  the  nests  are  in  abandoned  wood-boring  beetle 
holes  in  trees.  T.  foveolmeatus  has  been  found  to  nest 
in  plant  stems  (P.irkcr  and  Bohari,  1966).  So  fai  as 
known,  the  prey  in  California  and  Nevada  are  always 
worker  ants  as  follows:  quinquenotatus  takes  Tapinoma 
erraticum  Latreille  and  Tapinoma  nigerrimum  Nylander, 
luri'iiarsis  uses  Liomciopum  microcephalum  Panzer, 
kicksi  captures  Liometopum  sp.,  and  foveolineatm 
inovisions  with  Liometi^um  oceUtentale  hictuosum 
Wheeler. 

Grandi  (1961 )  sumniari/ed  his  previi^)us  findings  on 
TracheUodes  quinquenotatus.  Burrows  in  hard  sand  may 
extend  about  4  cm  vertkaUy  but  up  to  30  cm  horizon- 
tally. There  is  some  evidence  thai  females  may  use  pre- 
viously existing  burrows,  since  with  their  strongly  nar- 
rowed pygidium  they  are  not  well  adapted  for  digging. 
Each  cell  is  provisioned  with  a  tightly  packed  mass  of 
up  to  94  paralyzed  Tapinoma  ant  workers.  The  egg  is 
attached  behind  the  forecoxae  of  an  ant  positioned 
about  a  third  of  the  way  from  the  bottom  of  the  cell. 
The  mature  larva  forms  a  silken  cocoon  to  which  ant 
fragments  are  ;irtacliod.  The  species  is  niuItivol;ine,  at 
least  in  warmer  climates.  Grandi  recorded  parasites  in 
Italy  uMHtogrmtmapwieMum  Meigen  (Sarcophagi- 
iati), Hurt! itu)m via  snciata  Meigen  (Anlhomyiidae), 
Smkmmynnc  ruftpes  Fabricius  (MutiUidac),  and  Chrysis 
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FIG.  129.  Tracheliodes  foveolineatus  (Viereck),  female, 


leachi  Shuckard  (Chrysididac). 

Checklist  of  Tracheliodes 

amu  Pate,  1942;  U.S.:  New  Mexico,  Arizona 
curvitanis  (Herrich-Schaeffer),  \M\{Crussucerus); 
Austria,  Italy.  Germany 
megerlei  Dahlbom.  1845  (Crabro) 
filigranus  A.  Costa,  1871  {Crabro) 
rom/a«/  "Spinola"  A.  Costa,  1871  (Blepharipus), 
noinen  nudum 
foveolineatus  (Viereck),  1909  (Crabro);  U.S.:  California 

and  Oregon  to  Colorado 
liicksi  .Sandhouse,  1936;  U.S.:  Colorado,  Arizona 
quinquenntatus  (Jurine),  1807  (Crabro);  Mediterranean 
area 


luteicollis  Lepeletier  and  Brulle,  (Croasocenis) 
rrof/i(7/jfm'cMS  Herrich-Schaeffer,  1841  (Ceratocohis) 
hucephalus  F.  Smith,  1856  (Crabro) 
poUtus  A.  Costa,  1871  (Blepharipus),  nomen  nudum 
/e«»'HS  Marquct,  1881  (Crossoccrus) 
herinaceus  Gribodo.  1894  (Crabro) 
fonuicarius  Ferton,  1896  (h'ertonius) 
quinquesignatus  "Jurine"  Bigiicll,  1900  (Crabro) 

Fossil  Tracheliodes 

mortuellus  Cockerell,  1905;  Florissant,  Colorado  Shale 
(Miocene) 

SMffwa/w  (Cockerell),  1909  (Crabro);  Baltic  Amber 
tomquisti  (Cockerell),  1909  (Crabro);  Baltic  Amber 
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Genus  Crabro  Fabricius 

Generic  descr^tion:  Eyes  bare,  inner  orbits  convergBnt 
below  (fig.  127  C);  scapal  basin  simple;  orbital  foveae 
usually  distinct,  sninetiines  deflnitcly  margined,  oceUar 
triangle  broad;  vertex  simple  or  witli  a  fine  longitiuiiiial 
line,  its  punctation  similar  to  that  in  front  of  oceHar 
triangle;  gcna  simple  or  CNtensively  depressed  behind 
mandible;  occipital  carina  incomplete  vcnlrally,  some- 
times neatly  reaching  hypostomal  carina;  antennal 
sockets  usually  close  together  and  to  inner  orhits,  rarely 
separated  from  each  other  by  a  socket  diameter  {ihy- 
reo^riuws);  male  antenna  with  13  articles;  scape  usually 
ecaiinate;  male  flagellum  simple  to  greatly  broadened, 
with  or  without  a  ventral  hair  fringe;  palpal  formula 
6-4;  mandible  apically  simple  or  bidentate,  extemo- 
ventral  margin  uimotched,  inner  margin  sometimes  with 
a  small  tooth;  pronotal  collar  usually  ecarinate  except 
laterally  and  toward  humeral  angles;  scuturn  simple, 
notauU  short  but  often  somewhat  ridged  anteriorly; 
piescutellar  sulcus  foveate;  metanotum  sbnpte;  omaulus 

present,  joining  a  strong  postspiracular  carina  above  and 
usually  a  weak  carma  extending  beneath  anterior  part 
of  pranotai  lobe;  acetabular  carina  absent,  stemaulus 
sometimes  marked  by  a  foveate  groove;  scrobal  sulcus, 
hyperstemaulus  and  mesopleuraulus  absent;  verticaulus 
absent  or  present  only  as  a  tubercle  connected  to  a  tidge 
from  midcoxal  cavity;  propodeal  sculpture  often  coarse, 
enclosure  not  polished,  usually  not  well  defined;  lateral 
propodeal  carina  present,  at  least  near  petiole  socket; 
legs  simple  or  more  often  highly  modified;  male  fore- 
tibia  frequently  ahieldlike  (fig.  120),  male  forefemur 

often  witli  ;in  Lissortment  of  projections,  male  midtihia 
rarely  without  a  spur  (ciialybeus);  recurrent  vein  ending 
beyond  middle  but  not  beyond  distal  third  of  submar- 
ginal  cell  whose  apicoventral  veinlet  is  at  least  as  long  as 
distal  veinlet  (ng.  I  22  F);  marginal  cell  truncate  dls- 
tally;juga]  lobe  iiujch  sliorter  tlian  bindwing  submedian 
cell  (fig.  122  B);gaster  sessile;  pygidial  plate  of  male 
sometimes  defined,  that  of  female  flat  and  subtriangular. 

Geographic  range:  Tlie  genus  is  essentially  llolarctic 
However,  of  the  nearly  7U  listed  species  a  few  in  the 
tumkhts  group  are  found  in  Costa  Rica  and  subtropical 
parts  of  Mexico. 

SyUematks:  As  indicated  in  the  key  to  genera,  Crabro 
is  distinguished  from  l.inJenius  chiefly  by  the  short  jugal 
lobe  (see      122  E,  F).  Actually,  the  two  genera  are 
not  very  similar  and  would  rare^  be  conftised,  since 

Crabro  is  nearly  aI'Aa\  s  much  larger,  and  most  ^jecies 
are  extensively  pale  marked.  A  relationship  to  Ec- 
temnha  and  Lestka  seems  evident,  but  the  more  basal 
termination  of  the  recurrent  vein  in  Crabro  along  with 
the  absence  ol  an  acetabulai  carina  will  permit  separation. 
Ovssocerus  may  also  be  confused  with  Crabro,  but  the 
nearly  equilateral  ocellar  triangle  of  the  former  distin- 
guishes it.  In  the  majority  of  its  species  the  males  of 
Crabro  are  unique  in  the  possession  of  a  uhial  shield 
(fig.  1 20).  Similar  shidds  occur  In  males  of  other  crab- 
ronins,  but  they  are  either  extendons  of  the  fonur 


(Ectemnius  cyunauges)  or  the  latsu^  {some  CroSSOCena, 
Leslica  clypeata).  The  ornamentation  of  the  tibial  shidd, 
together  with  its  shape,  seem  to  be  spccitlc. 

Kohl  (191 S)  presented  a  key  to  species  groups  or 
"Untergruppcn"  based  on  males.  Eight  of  these  groups 
were  identified  by  Latin  names,  and  most  subsequent 
authors  have  treated  these  as  subgenera.  Kohl's  key  con- 
tains a  number  of  errors,  and  in  the  light  of  present- 
day  loiov^edge  some  of  his  categories  are  not  phylo- 
genetically  sound.  In  any  case  we  prefer  not  to  recognize 
subgenera.  The  following  is  .i  Diodified  key  to  species 
groups  in  which  Syitoiliyrvopus  in  the  usual  sense  has 
been  divided  into  three  groups,  represented  by  lutnkta, 
adverms,  and  fhyreopus.  Since  no  specimens  have  been 
studied  in  the  occuUus.  dialybeus,  or  filiformis  groups, 
they  are  included  on  the  basis  of  literature. 


Key  to  groups  of  Crabro  baaed  on  males 

1.  Forefemur  ;uni  loretibia  not  unusuaUy  broad- 

ened ;  mandible  bifid  at  apex    2 

Forefemur  and/or  foretibia  unusuaUy  broad- 
ened, or  if  not,  mandible  is  simple  at  apex  ....  5 

2.  Pygidial  plate  well  developed;  flagellum 

without  a  noticeable  \'entral  hjir  fringe    3 

Pygidial  plate  absent;  flagellum  wiih  or  with- 
out a  noticeable  ventral  hair  fringe    4 

3.  Midtibial  spur  present;  foretarsus  normal; 
abdomen  not  metallic;  five  species  (Agno- 


sicrabro  Pate  )  C.  occultus  group 

Midtibial  spur  absent;  foretarsus  somewhat 
broadened  .  .ibilonien  with  a  metallic 

sheen;  one  species  (Dysvolocrabro  Pate  )   

  C.  chalybeus  group 

4.  Flagellum  with  a  noticeable  ventral  liair 

fringe;  six  species  {Fannothyreus  Aahmead)  ... 

  C.  Iiilaris  gronp 

FlagelUiin  without  a  noticeable  ventral 
hair  fringe;  four  Species  (An"tbyrcus 


Dahlhom)   C.  lapponicus  group 

5.  Mandible  simple  at  apex   6 

Mandible  bifid  at  apex   7 

6.  FlageUum  fringed  beneath;  two  species  (Pan- 

thyreopus  Pate )    C.  ftUformU  group 

nagellum  not  fringed  beneath;  eight  species 
iS\ nolhyrcopm  Ashiiiead)    C.  mm idus  gXOiap 


7.  Forefemur  curved,  strongly  produced  basally, 

ending  in  one  or  two  points;  foretibia  at 
most  with  a  very  small  shield  wliich  is  not 
or  hardly  broader  than  tibia  proper;  four 

species  (//fmilhrreOpM  Pate  )  ......  C  lotwl  group 

Forefemur  wtihout  a  long  basal  projection 
ending  in  one  or  two  pouits,  forelibl.i  with 
a  rather  large  shield,  or  at  least  one  which 
is  considerably  broader  than  tibia  proper 
(fig.  120)    8 

8.  Tarsomere  V  with  an  inner  lateral  process 

which  i:n:y  ■-nrnetimes  be  small  (fig.  I  ZO); 
fl;igclluiii  us. Kill)  with  prominent  curled 
hairs  l)ene,iili :  pygulial  plate  absent;  3  1  spe- 
cies (Crabro  Fabricius)    C.  cribrarius  group 

Tarsomere  V  essentially  symmetrical;  flagel- 
lum with  at  most  Aort,  atnight  haics 
beneath    9 
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9.  Pygidial  plaU'  present:  sculptuu'  ot  upper 
frons  coriiiceous  hul  imr  iiiu  roriiJfi.'d;  Wie 

named  and  unc  unnamed  spccicb  

  C.  thyreophonts  group 

Pygidial  plate  absent;  upper  frons  often 
stiiatopunctate;  nine  species  ....  C.  advem  group 

We  have  not  seen  specimens  of  a  number  of  Eurasian 

species  assigned  above  lo  'he  crihratius  aoup  (cr).  Fur- 
ittermore,  some  of  these  were  based  on  females,  and 
othen  were  quite  inadequatdy  described.  Therefore, 
some  eventually  may  be  rdocated  in  fi» mhenus 
group  (ad). 

In  the  second  part  of  couplet  I  in  the  above  Icey  there 

is  an  indication  that  simple  mandibles  may  be  associated 
with  unbroaUened  legs.  This  refers  to  the  male  ol  an  un- 
described  species  of  the  lumidus  group  from  Mexico  in 
the  University  of  California  at  Davis  collection.  It  has 
relatively  ordinary  leg  structure  without  a  tibial  shield. 

At  the  species  rather  than  group  levd,  diancters  of 
importance,  in  addition  to  the  obWouft  Jiiarldngl*  pUDO- 
tation.  and  pubescence,  are  antenna!  shape  in  mdes: 

microridjiin^  of  the  frons.  scutum,  and  mcsoplcuron; 

details  of  male  leg  structure,  development  of  the  ster- 
naulus  as  welt  as  the  tuttercle  in  front  of  the  midcoxa; 

and  the  degree  of  propodeal  ridjiin^i  or  reticulation- 
Systematic  works  of  special  value  in  the  past  80  years 
have  been  Aose  of  W.  Fox  (1895)  on  American  species, 
Dalla  Torre  (180?)  on  overall  synonymy.  Kohl  f  l'>15)  on 
Crabro  in  general,  and  Ucaumoni  (1964b)  on  central 
European  species. 

Biolo.ey:  liiforniation  is  available  for  more  than  a 
dozen  species  including  representatives  of  six  species 
groups:  cribrarius  group  {Crabro  s.s.),  tumidus  group 
(Synothyreopus),  lapponicus  group  (Anothyreus),  mi- 
vena  group,  loewi  group  (Hemithyreopus),  and 
hilaris  group  (Parana  thyreus).  Behavioral  differ- 
ences among  them  appear  to  be  more  specific 
than  supraspeciflc.  lidercq  (19S4a)  gave  a  summary 
of  habitat  and  prey  preferences  reported  up  to  that  time. 
Subsequent  findings  have  all  been  in  close  agreement. 

As  a  general  statement  It  can  be  said  that  Crabro  nest 
in  the  ground  and  provision  with  various  species  of  flies. 
The  prey  are  carried  to  the  nest  venter  up  and  secured 
by  the  midlegs  of  the  wasp.  The  burrows  extend  into 
soil,  usually  of  a  sandy  nature,  for  6  to  45  cm  and  end 
in  a  few  to  as  many  as  15  cells  at  the  ends  of  termi- 
nal branches.  Tumulus  normally  accumulates  around 
the  burrow  entrance  which  is  not  doted  while  the 
wasp  h  away.  The  prey  are  killed  or  completely  para- 
\y/Ci\.  and  :m  cgt'  is  laid  on  the  throat  of  the  first  tly  in 
the  cell.  Prey  accumulate  at  the  bottom  of  the  burrow 
untfl  enough  are  present  to  fill  a  cell,  which  is  then  con- 
structed. Piey  are  placed  in  the  cell  venter  up  at  the 
beginning,  but  this  may  vary  later  on.  Common  parasites 
are  miltogrammine  Sarcophagidae. 

Differences  among  qiecias  have  been  discussed  by 
Evans  (1960b).  These  are:  Gregarious  tendencies  -  some 

Species  may  he  solitary  but  others,  such  Ji^  mnnticola, 

nay  have  aggregations  of  up  to  100  nests.  The  nesting 
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site  may  be  in  sand  or  hard-paclced  dirt  on  the  level  or, 
as  in  mgusinus,  fai  sloping  sand  banks.  The  tunnel  may 

average  8  cm  in  length  (arf:tismus)  or  up  to  about  30  cm 
(fnonticola).  Cells  per  nest  may  be  few  (argusinus:  I  -5), 
several  (advema:  2-8),  or  musy  (montkob:  11-15). 
Cell  si/e  varies  with  the  size  of  the  wasp,  with  a  length 
of  9  mm  in  argusinus  to  1 7  mm  ui  munticula.  Type  of 
prey  seenu  to  be  of  some  specifk  value.  C  wgutima 

took  D<>!ichopodidae  and  npbydridaoK/t/rem/j'  collected 
mainly  Muscoidea,  and  iimntu  oia  provisioned  chiefly 
with  Tabanidac.  These  groups  of  flies  appear  to  be 
favored  ones  for  other  species,  judging  by  the  literature 
survey  of  Leclcrcq  ( 1954a).  Other  groups  which  are  used 
frequently  are  Rhagionidae  (by  C.  /apponinit), There- 
vidae,  Siratiomyidae.  and  Syrptiidae. 

In  addition  to  the  papers  cited  above,  others  of  spe- 
cial interest  are  lianim  and  Richards  (!'' 26)  on  >'St  ((/f7- 
lalus,  peltarius,  and  cribrarius;  Rau  and  l^u  (1918)  on 
dngtdma:  Adteiz  (1903)  on  lappoateus:  Merisuo  (1932) 
on  hewli  and  Evans  (I964e)  on  vaiaior. 

Checklist  of  Crabro 

[Species  groups  arc  indicated  in  parentheses  at  the  end 
of  each  citation;  C.  advena  group  (ad).  C.  chalybeus 
group  (ch),  C.  cribrarius  group  (cr),  C.  fUiformis  group 
(fi),  C.  hilaris  group  (hi),  C  lapponicus  group  (la),  C 
hewi  group  (lo),  C  oeeultus  group  (oc),  C.  thyreophona 
group  (th),  C  tumidus  group  (tu).J 
advena  P.  Smitfi,  18S6:  e  U  S  and  Canada  (ad) 

pegasUS  Hinis,  lK35.nomen  nudum 

sueeinctus  Cresson,  1865 

pegasus  Packard,  1867  (Tfiyreopus) 

signifer  Packard.  1867  (Tliyreopus),  new  synonymy 
by  R.  Bohart 

e/cKOiti  Piovancher,  1883  {Tfiyreopus) 

dtserenaVf.  Fox,  1895,  new  synonymy  by  R.  Bdiart 
aequali^  W.  Fox,  I8M5;  i;.S.  c.  of  100th  merid.(hi) 

rugicoUis  Viereck,  1904  {Paranothyreus) 

knaxensts  Mickel,  1916  (Thyreopus),  new  ^onymy 
by  R.  Bohart 
ttlpestris  Cameron,  189 1 ;  Mexico  (tu) 
o^Aius  Ifflhoff,  1863;  Europe  (cr) 

Interruptus  Lepeletier  and  Bnill^,  1834.  p.  755 
(Jfiyreopus),  nec  Crabro  interruptus  Fabricius, 
1787  (now  in  Palarus) 

iactarius  Chevrier,  1867  (Thyreopus) 

interruptuha  Dalla  Torre,  1 897,  new  name  for 

inurrupius  L.  &  B. 

alttticus  F.  Morawitz,  1892;  Mongolia,  mts.  of  centr. 
Asia(cr) 

tdtkf^  Cameron,  1 891 ;  Mexico  (tu) 
attigena  Dalla  Torre,  1897;  sw.  USSR:  Tad/hik  S.S.R. 
(cr) 

alticola  F.  Morawitz,  1893,  nec  Cameron,  1891 
argusinus  R.  Bohart;  U.S.  and  Canada,  new  name  for 
Ofjia Packard  (cr) 
argus  Harris,  1835,  nomen  nudum 
argus  Packard,  1867  {Thyreopus),  nec  Sphex  argm 
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{  hrist,  I  7') I  whith  =  Crahro  crihrarius 
higiittatus  F.  Moiawit/,  I  .S')2;  Siberia  (la) 
brachycarpae  Rohwer,  1908;  U.S.:  Colorado  (ad) 

gillertei  Rohwer,  1908,  new  synonymy  by  R.  Boharl 
cav;>/rf/v  ( i  Murawitz),  1888  (Alq9A^ijpia):sw.  USSR: 

Iransca&pia  (lo) 
chafyheus  Kohl.  1915;  Japan  (ch) 
cwmlatii^  <  Packard),  1867  (7^f«0!piis); oentr.  and  e. 
U.S.,  Mexico  (hi) 
ckfficonis  Viereck,  1906.  new  synonymy  by  R.  Mfller 
c«SIW«us  W  I  (  >\  1895  ;  U.S.  except  Pacific  states  Oil) 
COmberi  Lcclcrcq,  1'>5U;  n.  India  (oc) 
amvicuus  Cresson,  1 865;  w.  U.S.  (cr) 

medius  W.  Fox,  1895 
costaricensis  Cameron,  189 1 ;  Costa  Rica  (tu) 
cillwritts  (Unnaeus),  17S8  (Vetpa)',  Falearctic  Region 
(cr) 

patellarius  Schreber,  1784  (Spkex) 

a/Tirf/v  Christ.  17*' I  (Sphex) 

longus  Christ,  1791  (Sphex) 

hinena  Christ,  1791  (Sffhex),  nec  Fabridus,  1775 

pabfiattis  Pan/er.  I7*)7 

crihratus  Hver.smann,  184'',  lapsus  or  emendation 
Hi«rna/us  MoLsar>',  1901 
hypothetkus  Kokujev,  1927 
cribrentfer  (Packud),  1867  (Thyreopus):c.  U.S.  (cr) 
sinmtus  Provancber,  1883  (Jhym^),  nec  Fabiidw, 
1804 

provmdwri  W.  Fox.  1 895;  new  name  for  sinuatus 
femorali$  F.  Morawitz,  1801 ;  Siberia,  Mongolia  Qo) 
filiformit  Radoszkowski,  1 877 ;  sw.  USSFM  fi ) 
flavoniger1>aU.  1921;  India  (la) 
Jlorissantcnsis  Rohwer .  1^0^);  P  S  Cnlotadoand 

Wyoming  to  Oregon  and  Wasiuuglun  (ad) 
fratellm  Kohl,  1015;  Mongolia  (oc) 
fimestus  Kohl,  1915;  Sildum,  Tibet  (cr) 
gulmargensb  Nurse.  1903;  n.  India  (cr) 
gussakovtkifi  R.  Bohart ;  Mongolia,  new  name  for  tri- 
cofor  Cussakovskij  (H) 

/rftofor  Gussakovridj,  1938,  nec  F.  Smith,  1856 
heririci  Kiomhein,  1051 ;  e.  U.S.  (ad) 

vkrecki  Rohwer,  1910  (Thvrcopus),  nec  H.  Smith, 
1908 

hilaris  1-.  Sniilh,  1856:  centr.  and  e.  U.S.  (hi) 

ssp.  r(//;V>i7.v/i  (Banks),  1021  (r/nwjpf/.v);  U.S.:  Rorida, 
new  status  by  R.  Bohart 
hispidus  W.  Fox,  1895;  U.S.:  Pacific  Coast  Slates; 

British  Colombia  (ad) 
inpicus  ( I  Morawitz),  1888  (Thyreopus)i  Europe,  ne. 

USSR  (ihj 
fimbtm  Krombein,  1938;  e.  U.S.  (cr) 
A-or/)/ (Kohl),  1883  (Thvrcopus):  sw.  Europe  (ad) 
korcamis  Tsuneki,  1947;  K.orea  (cr) 
lacteipennis  Rohwer,  1909;  U.S.:  Colorado.  Arizona, 

New  Mexico  (tu) 
lapponicus  Zetlerstedt.  1 838;  e.  Europe  (la) 
largiorVJ.  Fox,  1895;  U.S.:  transcontinental  (cr) 
laiipes  F.  Smith,  1856;  U.S„  Canada.  Alaska  (cr) 
gryphus  Harris,  183S,  nomen  nudum 


ra//JW.s  Cresson,  1865 
oofonKfemts  Packard.  l  '<(.7 1  jhyreopua) 
donga tus  Provancher,  1888  (Thyrec^m),  new 
synonymy  by  R.  Bohart 

cttiitiilcnsis  Diilhi  l  orro.  Ift07,  lu-w  iKimc  lor  chmgatus 
viciniformis  Viereck,  1907,  new  synonymy  by  R. 
Bohart 

pnttm  Carter,  1925.  new  synonymy  hy  R  Bohart 
loewi  Dahlbom,  1845;  iiuropc,  sw.  USSR  (loj 

AMUvr  Thomson.  1870.  lapsus 

h'v.ci  WiWi  Torre.  1807.  emendation 

faroschewskyi  F.  Morawitz,  1892 
maeklini  A.  Morawitz,  1866;  Siberia,  Mongolia, 
Lappliind  (la) 

imlyshcvi  Ahrcii..  l'».vv  I'.SSR  (lo) 
mocsaiy/ Kohl,  l^'l  5,  s,w.  \  sc.  L  S.SR  (cr) 
moqgioficuc  Tsuneki,  1958;  Mongolia  (oc) 
montieola  (Packard),  1867  (Thyrcopus):  e.  U.S.,  e. 
Canada  (cr) 

occullus  Fabricius,  1804;  Algeria,  Tunisia  (oc) 

numidieus  Gribodo,  1 896 
'>kabci  Yasumaisu.  1044;  China  (cr) 
pallidiu  W.  Fox,  1895;  w.  U.S.  (cr) 
peliarius  (Schreber),  1784  (S^vAex);  Falearctic  Region 
(cr) 

pateihius  Pander.  1707 
cfen/^f  Panzer,  1707 
mediants  Fabricius,  1 798 
ssp.  bilhaoensis  Leclercq,  1960;  Spain 
peltatiis  Fabiiciiis,  1  70  j!,  Fiimpe  (cr) 

flavipes  Lepeletier  and  Brulle,  1834  (Blepharipus), 
nec  Lepeletier  and  BrulM.  1834,  p.  699 
luteipes.  F.  Smith.  1856.  new  name  for  flavipes 
r/tae//c-u.s  Aichinger  and  Kriechbaunicr,  1870 
peltUta  Kohl,  1888;  U.S.:  Arizona;  Mexico  to  Nicaragua 
(tu) 

mcernis\\.  I- ox,  1895 
pkumlisW.  Fox,  1895;  w.  U.S.  (cr) 
lpube$cens  (Gmelin),  1 790  (  Vespa);  Europe 
pagtBatorA.  Costa,  1871 ;  s.  Europe,  sw.  Asia  (cr) 
j^u/eZ/jfus  (Scbeven),  1781  (il^ex);Palearctic  Region 
(cr) 

aeuttdartua  Schreber,  1 784  (Sjuhex) 

'.'  quatiiormaculatiis  Christ,  1791  (SjlAer) 

pterotm  Panzer,  1801 
7  reticiilatus  Lepeletier  and  BrulM,  1834  (Ceratocuha) 

(sic) 

petrosus  Eversmann,  1849,  lapsus  or  emendation  of 
pterotus 

sibiricus  A.  Morawiu,  1866;  Siberia,  Mongolia,  China 
(cr) 

signat writs  F.  Morawitz,  1893;  sw.  USSR:  Ttirkmen 

S.S.R.  (cr) 
aiWH'iV  W.  Fox,  I896;c.  U.S.  (hi) 
tenuiglossa  Packard.  1 866;  ceotr.  and  e.  U.S,:  Canada: 

Ontario,  Alboria  ( tu) 
discifer  Packard,  1 867  (Thvrcopus) 
tenuis  W.  Fox,  1895;  U.S.  from  Michigan  to  Colorado 
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and  WashiiigtDn;  Canada:  Alberla(cr) 
thyreophonis  Kohl,  1888;  U.S.:  Nevada,  Califoniia, 

Orciioii  (til) 

lubercuii^er  Kutil,  ly  1 5,  sw.  USSR;  Turkmen  S.S.R.  (cr) 
tumktta  (Packard),  1867  (Thym^m);  centr.  and  e.  U.S. 
(tu) 

Uijanini  Radoh/.kuwski,  1897;  sw.  USSR  (ci) 
MSS«W<?rt.w'5  Gussakovskij,  1933;  USSR;  Ussuri(cr) 
i«tfiiaror  (RohwerJ,  1911  {Thyreopus);  Mexico  (tu) 
Mfnafis  (Plackard),  1867  (Thyreopus);  N.  Amer.;  trans- 
continental (ad) 

bnaieri  hikkel,  1916;  new  synonymy  by  R.  Bohart 
vilhsus  W.  Fox,  1895;  U.S.t  Califomia  (cr) 
vir^aiusW.  Fox,  1895;  w.  U.S.;  Canada:  Alberta  (ad) 

veles  Cartel,  1925,  new  synonymy  by  R.  Bohart 
werasfdh^fMGuaaakovskij,  1933;  USSR  (er) 

Unknown  species  described  in  Oabro 

caramum  Hdlmberg,  1884;  Uruguay 
geniculatus  Fabncius,  1793;  Germany 
grassator  Bingliam,  lS98;n.  India 
flutiatus  Schrank,  1 802;  Gennany:  Bavaria,  nec  Christ, 

1791  (nowinOadro) 
hixurtosus  A.  Costa,  1871 ;  Italy  (?  'Ectemnius) 
^quinqucL-inctm  Schraok,  1802;GemMoy:  Bavaria,  nec 
Fabricius,  1787 

trktaiHs  Sdiranlc,  1796;  Germany:  Bavaria  (not  a  crabro- 

nine  teste  Leciercq  in  litt.) 
urophori  Radu&^kuwski,  1877; sw.  USSR 
varteornis  Fabricius,  1798;  Germany  (not  a  crabronine 

teste  Leciercq  in  litt.) 

Genus  Pseudoturneria  Leciercq 

Generic  diagnosis  (male  unknown):  Eyes  bare,  inner  or< 
bits  convergent  below:  scapal  basin  simple,  ecarinate 
above;  orbital  foveac  indistinct;  occllar  triangle  slightly 
broader  Itian  high,  anterior  ocellus  smaller  than  hind- 
ocelli;  gena  simple,  postocular  sulcus  absent;  occipital 
carina  inconipieie,  sepaiated  fioin  hypuslornal  carina; 
antcnnal  sockets  slightly  separated  from  each  other  and 
from  inner  orbits;  scape  ecarinate;  palpal  formula  proba- 
bly 6-4;  mandible  apically  hidentate,  lower  tooth  <;hortci 
than  upper,  extetnoventral  margin  entire;  pronotal  collai 
low,  rounded  anteriorly  and  laterally,  without  median 
notch;  scutum  with  notauli  and  admedian  lines;  axillae 
ecarinate  laterally;  prescutellar  sulcus  narrow,  efoveate; 
postspiracular  carina  continuous  with  omaulus,  prccoxal 
area  simple;  acetabular  carina,  sternaulus,  hyperster- 
naulus,  and  mesopleuraulos  absent ;  prnpodeum  coarsely 

areolate,  dorsal  enclosure  not  defined;  lateral  propodeal 
carina  present;  foretarsus  without  rake;  recurrent  vein 
jobiing  submarglnai  cell  slightly  beyond  its  middle;  jugal 
lobe  longer  than  submedian  ccll;gastcr  subpcdunculatc. 
pygidial  plate  elongate-triangular,  smooth  and  slightly 
cmcave  apically. 

Geographic  range:  One  Australian  species  known. 

Sysrenwtics:  This  genus  is  probably  related  to  Piyuma, 
although  it  also  leseinbles  (;>/Jvsr/<<'m5.  It  is  distinguished 
from  both  by  the  rugose-areolate  propodeum.  Uke 


Fiyuma  the  ocellar  triangle  is  sliglitly  broader  than  lugh, 
the  pronotal  collar  is  without  a  median  notch,  the  pre> 
scutcllar  sulcus  is  narrow  and  efoveate.  and  the  dull, 
reddish-orange  gaster  is  subpcduiieulate.  Uuwevei.  the 
pygidial  plate  is  elongate,  shining,  and  ecarinate  medially, 
and  the  precoxal  area  is  simple.  Only  the  liolotypc  fe- 
male is  known.  An  important  reference  is  Leciercq 
(19S 1  a)  where  the  genus  was  described  (as  TumerU^ 
nec  China)  and  incorporated  in  a  key. 
Biology:  Unknown. 

Checklist  of  Pteudotumeria 

perhidda  (Turner),  1908  (Oa^);  Australia:  Queensland 

Genus  Piyuma  Pate 

Genalc  diagnosis:  Hyes  naked,  inner  orbits  convergent 
below;  scapal  basin  -.imp!',-.  <'c;'rin:ite  above:  mhitnl  foveae 
absent;  ocellar  Iruiii-le  broader  than  long;  yena  simple; 
occipital  carina  incomplete,  separated  from  hypostomal 
carina;  antcnnal  sockets  contiguous,  slightly  separated 
from  or  contiguous  to  inner  orbits;  male  antenna  with 
13  articles;  scape  ioneitudinally  bicarinale;  male  flagelhim 
simple,  with  ventral  hair  fringe;  palpal  formula  6-4;  man- 
dible apically  bidentate,  extemoventral  margin  entire, 
inner  margin  simple;  pronotal  eollat  e.arlnate.  lounded 
anteriorly  and  laterally,  without  median  notch;  scutum, 
scutelhim,  and  metanotum  simple;  scutal  flange  temri- 
natini:  on  anterior  margin  of  scutum  at  pronotal  lobe; 
axillae  broadened;  prescutcilar  sulcus  efoveate;  post- 
spiracular carina  continuous  wit)     n  uihis,  verticaulus 
present;  acetabular  carina,  sternaulus,  hypersternaulus  and 
mesopleuraulus  absent;  propodeum  finely  sculptured, 
enclosure  weakly  defined,  lateral  propodeal  carina  well 
developed;  legs  simple;  recurrent  vein  joining  submarginal 
cell  at  its  middle:  jugal  lobe  sli^tly  shorter  than  sub- 
median  cell;  gaster  subsessile;  male  without  pygidial  plate, 
that  of  female  flat,  coriaceous,  narrowed  apically,  bi- 
sected by  longitudinal  carina. 

Geograpliif  range:  Oriental  and  Australasian  Regions. 
One  species  is  widely  distributed  througliout  Southeast 
Asia  to  northern  Australia,  and  four  have  been  described 
from  Malaya,  Sarawak,  and  the  Ptiilippines.  Thezoogieo- 
graphy  was  discussed  by  Leciercq  (1956a). 

Systematics:  Piyuma,  like  Piyunioides,  has  the  pro- 
notal collar  ecarinate  and  without  a  median  notch,  the 
scutal  flange  terminates  on  the  anterior  margin  of  the 
M.  iiium.  the  prescutcilar  sulcus  is  narrow  and  efoveate, 
and  the  female  pygidial  plate  is  broad  and  coriaceous. 
However,  nciikc  Pfyumoitles  the  upper  frons  is  simple, 
and  the  pygidial  plate  of  the  female  is  bisected  by  a  longi- 
tudinal carina,  important  references  are  Pate  (1944b) 
and  Leciercq  (19Sla,  1956a). 

Dinlngy:  On  Taiwan  Iwata  (1941 )  found  Piyuma  pro- 
supoides  nesting  In  abandoned  beetle  burrows  in  the  rot- 
ten wood  of  a  dead  tree.  The  nests  were  linoai  .ind  con- 
tained 2  to  4  larval  cells  and  a  few  empty  cells.  The  larval 
cells  were  stocked  mainly  with  small  Diplera:  Tephritidae, 
Drosophilidae,  and  Snaiitimyiidae  However,  one  cell  in- 
cluded a  winged  psocopteran.  The  empty  cells  were  near- 
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est  the  entrance,  and  the  outermost  one  was  always  closed 
by  a  hard,  transparent  membrane  made  from  a  water  solu- 
able,  gummy  substance.  Tlie  source  of  this  gum  was  un- 
known, but  in  Bangkok,  Thailand.  Iwata  (1964a)  found 
this  species  collecting  a  brown  gummy  secretion  exuded 
from  a  wound  on  the  trunk     Samanea  soman. 

In  the  Philippines,  Williams  (1928a)  found  the  same 
species  nesting  in  an  abandoned  termite  tunnel  in  a  bam- 
boo upright  in  a  nipa  house.  Small  Diptcra  were  being 
stored. 

Checklist  of  Piyuma 

atcepla  Leclcrcq,  1963;  Malaysia:  Singapore 
hutuana  Leclercq,  1963;  Philippine  Is:  Sibuyan 
familiarh  (F.  Smith),  1858  (Crabr())\  .Sarawak,  new  combi- 
nation by  J.  Leclcrcq 
proaopoides  (Turner),  1908  (Crabro):  Philippines,  Taiwan, 
Borneo;  Australia:  Queensland 

Uentipleum  Cameron,  1908  (Crabro) 

niakUingi  Williams,  1928  (Crabro) 

iwatai  Yasumatsu,  1942  (Crabro) 

koxinga  Pate.  1944 
sclangori  Leclercq,  1957;  Malaya 

Genus  Piyumoides  Leclercq 

Generic  diagnosis  (male  not  scon,  descriptions  of  male 
characters  taken  from  Leclercq,  1963):  small  forms  having 
reddish  or  dark  gaster.  Eyes  bare,  inner  orbits  convergent 
below,  anterior  facets  greatly  enlarged,  at  least  in  female; 
scapal  basin  simple;  frons  just  above  scapal  basin  with 

FIG.  130.  Facial  portraits  of 


Anacrabro  boerhaviae 


broad,  arcuate,  carinate  ridge  broken  medially  by  impressed 
frontal  line  (fig,  1 26  B)  which  may  be  nearly  obsolete  in 
some  males;  orbital  fovcac  small;  occllar  triangle  equilateral; 
postocular  sulcus  present,  narrow,  efoveate;  gena  simple; 
iKcipital  carina  incomplete,  separated  from  hypostomal 
carina;  antennal  sockets  contiguous  to  each  other  and  to 
inner  orbits;  male  antenna  with  13  articles;  scape  longitudi- 
nally bicarinate;  male  flagellum  with  only  last  article  mod- 
ified; palpal  formula  6-4;  mandible  apically  bidcntatc,  ex- 
ternoventral  margin  entire;  pronotal  collar  ecarinate, 
rounded  anteriorly  and  laterally,  without  median  notch; 
scutum  with  admedian  lines  and  noiauli;  axillae,  scutcl- 
lum,  and  metanotum  simple;  prescutellar  sulcus  narrow, 
without  foveae;  me.sopleuron  with  postspiracular  carina 
continuous  with  omaulus,  verticaulus  present;  acetabular 
carina,  stemaulus,  hypcrstcrnaulus.  and  mcsoplcuraulus 
absent;  propodeum  finely  sculptured,  enclosure  not  or 
very  weakly  defined,  lateral  propodeal  carina  present 
posteriorly  only;  forcbasilarsus  of  female  flattened;  re- 
current vein  joining  submarginal  cell  slightly  before  its 
middle;  jugal  lobe  slightly  longer  than  submedian  cell; 
gaster  subsessilc,  reddish  in  female,  darker  in  male,  ter- 
gum  VII  of  male  subtruncatc,  without  pygidial  plate;  fe- 
male pygidial  plate  coriaceous,  slightly  convex  basally, 
narrowed  and  flattened  posteriorly,  lateral  carinae  pre- 
sent only  on  apical  half. 

Geographic  range:  Oriental  Region.  One  species  has 
been  described  from  North  Borneo  and  Sarawak  and  one 
from  the  Philippine  Islands. 

Sysieinaiics:  Piyumoides,  Towada,  and  Levlercqia  are 

females  in  the  tribe  Crabronini. 


Piyumoides  sp. 
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from  the  Orient.  In  each  the  upper  from  has  an  arcuate, 

carinate  ridge  broken  inediully  (fij;.  130  B),  the  anterior 
facets  of  the  eyes  are  greatly  enlargetl  at  least  in  the  tc- 
male,  the  ocelli  are  arranged  in  an  equilateral  triangle, 
thepronotal  collar  is  not  notched  medially,  and  the  fe- 
male pygidial  plate  is  granular  as  in  Piyunia.  In  addiliun 
Plyumoides  and  Towada  have  the  piescutellar  sulcus  nar- 
row and  w  ithout  foveae  as  well  as  the  female  pygidial 
plate  ecarinate  ttiedialiy  and  with  lateral  carinae  present 
otify  on  the  apkal  half.  Piyumoides  is  distinguished  from 

bi>th  Towada  and  f  erlerrqia  by  having  the  sc:ipc  hiciiri- 
natc  and  tlic  uccipital  carina  incomplete  and  separated 
from  the  hypostoinai  carina.  In  addition  there  isa  vertt- 
caulus  in  PiyunioUes. 
Biology:  Unknown. 

Checklist  of  Piyuntoidcs 

A«w/rf/ (Cameron),  1908  (0«&n>);  Sarawak,  N.  Borneo 
Hgrdstus  Leclercq,  1963;Fhflippines 

Gcniis  Lederoqia  Tsaneld 

Generic  ilitianosis  (No  specimens  seen,  description  taken 
from  Tsuneki.  l'>()8c):  Eyes  bare,  inner  orbits  convergent 
below,  scapal  basin  glabrous,  with  median  impressed  line, 
fruns  just  above  scapal  basin  with  broad,  arcuate,  carinate 
ridge  which  extends  backward  along  inner  orbits,  broken 
medially  by  frontal  line;  ocellar  triangle  equilateral;  pos- 
tocellar  sulcus  absent,  gena  Simple;  occipital  carina  join- 
ing  hypostomal  carina;  antenna!  sockets  contiguous,  sep- 
arated from  inner  orbits;  male  antenna  with  13  articles; 
scape  ecarinate  but  with  two  spines  at  apex  in  both  sexes; 
male  flagellum  with  tyli  and  fringe  of  hair  beneath,  arti- 
des  IX-XI  especially  iiKidified;  palpal  fiirmula  probably 
6-4;  mandible  apically  bidentatc,  cxtcmoventral  margin 
entire,  inner  margin  with  weak  tooth;  pronotal  collar  ecar- 
inate, rounded  anteriorly  and  laterally,  probably  without 
median  notch;  scutum  with  admedian  lines  and  notatili 
present  Jateral  flange  probably  continuous  to  pKuiDtal 
lobe;  axillae  and  scutelluni  simple,  prescutellar  sulcus  to- 
veate,  metanotum  with  deep,  anterior  lunate  impression; 
postspiracular  carina  continuous  with  omaulus,  prccoxal 
area  with  tubercle  (stronger  in  male);  acetabular  carina, 
stemaulus,  hyperstemaulus,  and  mesopleuraulus  absent; 
inesiisternum  deeply  e.Kcavate  in  male;  pmpodeuni  finely 
sculptured,  enclosure  deflned;  legs  of  male  moditled,  fore 
and  midfemora  expanded,  all  basitarsi  modified;  recurrent 
vein  joinint!  suhi>iarp.in;il  I'cll  at  ils  middle;  gaster  subscs- 
sile,  sicmuni  11  ol  male  vviih  base  '"transversely  luriowed 
and  more  or  less  roundly  raised  medianly  just  behind  the 
furrow,"  male  with  tergum  rounded,  its  surface  with  cir- 
cular impression;  female  i^gidial  plate  coriaoeous,  slightly 
convex  basally,  narrowed  apically,  carinate  medially  and 
laterally. 

Gwgrai^k  range:  Oriental  Region.  One  species  known. 

SyUcnnUivs:  I  vclercqia  is  closely  related  to  both  Pi- 
yunia and  PiyumuiJes.  As  in  PiyiimoiJes,  the  upper  frons 
has  an  arcuate,  carinate  ridge  that  is  broken  medially,  the 
ocellar  trian^e  is  equilateral,  the  occipital  carina  joins 


the  hv  posionial  carina,  and  the  antenna!  scape  is  ecarinate 

(some  of  these  characters  are  variable  in  PiyumoUes).  How- 
ever, all  the  articles  of  the  male  flagellum  are  modified  to 
some  degree,  the  prescutellar  sulcus  is  fuvoule,  the  prccox- 
al area  has  an  obtuse  tooth,  sternum  II  of  the  male  is  modi- 

lled,  the  apical  tergum  of  the  male  has  a  broadly  rounded 
disk,  and  the  female  pygidial  plate  is  carinate  medially  and 
laterally. 

Biology:  Tlic  tvix-  scries  was  collected  while  the  speci- 
mens were  licking  iioneyview  on  Inmihoo  leaves. 

Checklist  of  Lcclcroiia 

jormoioM  Tsuneki,  1968;  Taiwan 

Genus  Towada  Tsuneki 
Generic  db^osis  (no  specimens  seen,  description  taken 

from  Tsuneki.  l'.»17h.  loyoj):  SmM  forms  marked 

with  yellow.  Eyes  apilose,  inner  orbits  convergent  below, 
anterior  facets  greatly  enlarged,  scapal  basin  simple;  frontal 
line  iinterioily  bifurcate  \v!t!i  an  olillqiie  caiina  on  eitlur 
side  not  teaching  cyc;orbiiai  toveae  iiulisiinci,  fine,  elon- 
gate, ocellar  triangle  equilateral:  gena  simple;  occipital 
carina  nearly  forming  a  complete  circle,  joining  or  very 
slightly  separated  from  hypostomal  carina;  antenna!  sockets 
contiguous  to  each  other  and  to  inner  orbits;  male  anten- 
m  with  13  articles,  without  erect  hair  beneath,  flagello- 
mere  II  relatively  long.  Ill  short;  scape  ecarinate;  palpal 
formula  (>-4;  mandible  apically  bidentatc.  cxtcmoventral 
margin  entire;  pronotal  collar  subcarinatc  (in  lateral  view, 
narrowed  dorsally).  rounded  anteriorly  and  laterally, 
without  median  notch;  scutelluni  and  nic(an<itiim  simple, 
pre&cutellar  sulcus  not  foveatc;  mesupleurun  with  post- 
q)iracular  carina  continuous  with  omauhis,  preoostal  area 
roundly  swollen,  without  verticaulus;  acetabular  carina, 
stemaulus,  hyperstemaulus,  and  mesopleuraulus  absent; 
propodeum  smooth  and  shining,  dorsal  enclosure  not  de- 
fined; legs  simple;  foiewing  with  recurrent  vein  joining 
submarginal  cell  near  middle;  gaster  subsessite,  black,  not 
spotted  with  yelhnv;  Hrst  segment  only  slightly  longer 
tlian  wide  at  apex;  female  pygidial  plate  finely  granulate, 
dull,  apical  half  carinate  laterally,  bluntly  raised  medially. 

Geographic  range:  Japan.  One  species  known. 

Sysienialics:  Towada  is  very  closely  related  \.o  Plyu- 
moides, and  Tsuneki  (1963e)  placed  the  female  in  that 
genus  soon  after  it  was  described  by  Leclercq,  Later, 
Tsuneki  ( lv7Ud)  removed  it  to  a  new  genus.  An  associa- 
tion of  the  female  w  ith  the  male  of  flavitanus  was  made 
by  Tsuneki  (1973a),  at  which  lime  he  decided  to  reduce 
Towada  to  a  subgenus  of  Cmssocerus.  Since  Tsuneki 
( l').SMc)  said  that  the  pronotum  had  n<i  trace  of  a  med- 
ian notch  or  groove,  and  this  was  conltrnied  by  a  figure, 
we  think  this  character  may  be  suffldent  to  separate  the 
genus  from  Crossoccnts.  Consequently,  we  have  tenta- 
tively retained  it  as  distinct. 

The  characteristics  shared  by  Towada  and  Plyumoides 
have  been  discussed  in  the  systemalics  section  of  the  lat- 
ter genus.  Towada  is  distinguished  from  Plyumoides  prin- 
cipally by  having  the  scape  ecarinate  and  the  occipital 
carina  forming  a  nearly  complete  cirde  which  touches  or 
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joins  (he  hypustunial  carina,  in  addition,  the  prccoxal 
area  is  roundly  swollen,  but  this  character  is  probably  of 

value  only  a1  iHl-  spccitic  level.  TiwaJci  is  itiosi  easily 
separated  Irum  Leclcrcqia  by  the  temale  pygidiai  plate 
which  is  ecarinatc  medially  and  by  the  male  flageUum 
which  is  not  fringed  beneath. 
Biohgy:  Undescribed. 

/hvilaraus  (I  nuncki),  1947  {Crabru );  iapan 
tedenqiTsuMki,  1959  (Oosiocena) 

Genus  Chimila  Pate 

Generic  dbignosisT  Eyes  naked,  inner  orbits  convergent 

bcln'.v;  sciipal  basin  simple,  without  median  tubercle,  cear- 
inale;  uibila!  toveae  weak  or  absent;  ucellar  triangle  broad- 
er than  long;  gena  simple:  occipital  carina  joining  hypostu- 
mal  carina;  antcnnal  suckL'ts  contitfimus  to  each  hMmt  ihuI 
to  iimer  orbits;  male  anlciina  will)  13  articles;  scape  bicaii- 
nale;  male  ilagcllum  without  ventral  hair  fringe; pa^jal 
toi  imila  6-4;  mandible  apically  simple,  inner  margin  with 
pieaiiical  lobe  and  large,  acute  basal  tooth,  extemoventnil 
marjiin  entire;  punuit  il  colhir  ccarinaie.  rounded  anteriorl\ 
and  laterally;  scutum  transversely  micruridged  on  anterior 
half,  obliquely  microridged  posterolaterally.  admedian 

lines  and  nntauli  present,  lateral  flanjie  broad,  overlying 
tegula,  continuous  anlenurly  to  pronulal  lobe;  axillae 
broad,  flattened;  acutellum  and  metanotum  simple,  pre- 
scutellar  sulcus  narrow,  efovcate;  postspiracular  carina 
joining  omaulus,  verticaulus  present,  acetabular  carina,  stcr- 
naulus.  hyperstemaulus,  and  mesopleuraulus  absent;  pro- 
podeum  hnely  sculptured,  enclosure  delimited,  lateral  pro- 
podeal  carina  present;  legs  stout,  simple;  recurrent  vein 

joiiiuie  subniar^inal  cell  1h'\  onJ  its  niiddle:  jugal  lobe  half 
lengtli  of  hindwiiig  subinedian  eell;  gaster  sessile,  male  with- 
out pygidial  plate,  that  of  female  very  narrow,  concave. 

Geographic  range:  Neotropical  Region.  This  genus  is 
known  only  from  one  species  collected  in  Colombia. 

Syslcrnaiics:  Chimila  appears  to  be  most  closely  related 
to /toe.  The  ocelli  are  arranged  in  a  very  broad  triangle,  the 
mandible  is  apically  simple  but  with  a  preapical  angle  in 
b<ith  sexes  ofCliiiuila  and  in  the  male  of  Pae.  Also,  the  cly- 
pcus  in  Chimila  and  mAcPae  is  similar  in  shape,  the  scutum 
is  microridged,  the  scutal  lamina  is  broad,  overlapping  the 
tegula  and  terminalint;  at  the  anterinr  -lUirijin  of  the  SCUtum, 
the  recurrent  vein  joins  the  submarginal  eell  beyond  the 
middle,  and  the  jugal  lobe  is  shortei  than  the  submcdian 
cell.  However,  in  Chimila  the  occipital  carina  is  simple  pos- 
teriorly and  joins  the  hypostomal  carina,  the  pronotal  col- 
lar is  eearniate.  (he  inesopleuraulus  and  hypcrstcriiaulus  are 
absent,  the  prcsculcUar  suture  is  narrow  and  cfoveatc,  and 
the  pygidial  plate  It  narrowed  and  elongate  apically.  A  com- 
plete description  was  given  by  Pate  (1944b). 

Biolug)':  Unknown. 

(.  hecklist  ot  Chimiia 
pae  Pate,  1944;  Colombia 


Genus  Pae  Pate 

Genericdiagiuisis:  Medium  to  small  forms  havmg  gaster 
marked  with  yellow.  Eyes  bare,  inner  orbits  convergent 
below,  anterior  facets  greatly  enlarged  in  female;  scapal 
basin  simple,  ecarinate  orbital  foveae  indistinct,  linear, 
ocellar  triangle  low,  broad; gena  swollen;  occipital  carina 
forming  a  complete  circle,  separated  from  hypostomal  car- 
ina,  flanged  and  foveate  ventrally,  dilated  outward  poster- 
olaterally  so  that  in  posterior  view  it  outlines  a  polished, 
rectangular  area  (fig.  121  K);  hypostomal  carina  simple  or 
expanded  lateral^  to  form  lobe  at  hind  angle;  antcnnal 
sockets  contiguous,  touching  or  slightly  separated  from 
inner  orbits;  male  antenna  with  1    articles;  scape  U'ncitud- 
iniUy  bicarinate;  male  flagellum  not  modified  and  wrhout 
vonlral  hair  fringe;  palpal  formula  6-4;  inandible  of  male 
apically  acute,  with  a  very  small  preaptcal  tooth  below 
and  at  most  a  slight  sub.ipical  expansn'i  i  n  inner  margin; 
mandible  of  female  apically  bidentaie  w  iih  subapical  tooth 
on  inner  margin,  stout,  extending  only  to  edge  of  clypeal 

lobe,  not  bent  dowiiwurd;  boili  sexes  w  ith  sinnii.'  basal 
tooth  on  inner  margin,  externuventrai  margin  entire;  cly- 
peal lobe  prolonged  medially  into  a  nasiform  process  in 
female,  hut  simple,  flat  in  male;  pronotal  collar  trans- 
versely caimate.  angulaie  tu  subanguiatc  laterally,  notched 
medially;  lateral  angle  extending  outward  at  least  to  line 
even  with  anterior  apex  of  tegula:  scutum  with  strong  ad- 
median lines  and  notauli,  sculpture  sometimes  rugose  at>- 
tcriorly  oi  loneiludinally  ridged,  lateral  lamina  well  devel- 
oped, overlapping  tegula;  prcscuiellar  sulcus  l'oveate;scu- 
teUum  longitudinally  ridged,  metanotum  simple  or  longi- 
tudinally ridi^ed;  axillae  broadened,  carinate  and  hent  up- 
ward iatcially;  postspiracular  carina,  omaulus,  and  acetabu- 
lar carina  continuous,  hyperstemaulus  and  mesopleuraulus 

present  ( fig.  3  .\  ),  stcrnaulll^  abson'..  verticaulus  strong  \o 
barely  nidicated  or  absent ;  propiKlouin  moderately  sculp- 
tured, enclosure  well  defined,  lateral  prupudeal  carina  pre- 
sent; legs  simple;  forebasitaisus  without  rake;  recurrent 
vein  joining  submarginal  cell  at  about  its  distal  two-fifths; 
jugal  lobe  half  to  two-thirds  length  of  submcdian  •.ell;  gas- 
ter subsessile  to  sessile,  marked  with  yellow;  male  without 
pygidial  plate,  that  of  female  narrowed  apically,  concave, 
shinins,  spout  sliaped. 

Gojgrupiiu  range:  Neotiopical  Region.  One  species  lias 
been  found  only  in  South  America,  the  other  extends 
north  to  Mexico. 

Systematics:  The  main  features  of  the  pleuron  are 
shown  ill  li;'.  3  A.  In  hic  and  the  closely  related  genus 
Lamocrabro  both  a  hyperstemaulus  and  mesopleuraulus 
are  present  on  the  mesopleuron,  and  the  occipital  carina 
is  dilated  outwaui  [loaciolaterally  so  tli;ii  in  jiosierioi 
view  it  outlines  a  polished,  rectangular  area  (tig.  121  K>. 
in  addition,  the  female  clypeus  has  a  characteristic  median 
nasiform  process.  Pae  and  Lamocrabro  have  been  compared 
by  Lcclercq  (1951a). 

The  most  important  character  separating  the  two  genera 
is  the  development  of  the  occipital  carina.  In  Pae  (six  spe- 
dmens  seen),  it  forms  a  complete  circle  (but  may  be  weak 
medially  below  in  female  omorvNi)  and  is  strongly  or  weak- 
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iy  flanged  and  foveate.  In  Lamocrabro,  according  to  Le- 

clercq's  descriplion  ( 1     la)  inni  the  one  specimen  seen, 
the  occipitui  cainu  is  iiicompleie  and  terminates  in  a  den- 
tirorm  process.  No  males  of  Lamocrahro  are  known  and  the 
additional  distinguishing  characteristics  arc  based  on  the 
females.  In  Pae  the  apex  of  the  mandible  is  relatively  short- 
er, extending  only  to  the  edge  of  the  clypeal  lobe  and 
stout,  not  bent  downward;  the  prunotal  collar  is  broader, 
its  lateral  angle  extending  outward  at  least  to  the  line 
even  witli  tlie  anterior  apex  of  the  tegula;  and  the  first 
segment  of  the  ga&ter  is  stout  and  sessile  to  sligluly  sub- 
sessile.  In  Lamocrabro  the  apex  of  the  inandibie  is  elon- 
gate '.vlien  dosed  extending  well  bcyorvd  the  ci\-v  nt'  the 
median  clypeal  lobe  and  bent  downward;  llie  pnuiotal 
collar  is  narrow,  its  lateral  angle  being  on  a  hue    ith  the 
hind  angle  of  the  scutum.  Furthermore,  the  first  segment 
of  tiie  gaater  is  more  slender  and  subpedunculate  (see 
Addaidum). 

No  Are  male  has  been  described  previously.  We  have 
studied  two  males  of  which  one  from  Cordoba,  Mexico 

Is  probably  paniquita.  and  the  other  from  Brazil  is  proba- 
bly amarj^  Un  the  generic  level  they  differ  from  tiie 
females  primarily  by  the  dmacten  ^fttti  in  the  generic 
diagnosis.  In  iiddttinn.  the  eeneral  sculpture  is  more 
coarse;  the  occipital  canna  is  more  strohgly  flanged  and 
foveate;  the  transverse  caima  of  the  pronotal  collar  is 
stronger,  expanding  into  a  broader  lamella;  the  scutum 
is  coarsely  rugose  anteriorly,  strongly  longitudinally  stri- 
ate posteriorly  and  on  the  sculellum  and  iriciannJum; 
and  the  precoxal  carina  is  well  developed,  bounded  an- 
teriorly by  foveae.  An  exception  to  the  tendency  for 
coarse  sculpture  in  the  male  is  the  development  of  the 
hypostomal  carina.  In  the  presumed  amaripa  it  is  simple, 
and  in  the  presumed  paUquita  it  is  expanded  laterally 
but  not  produced  into  a  strong  dentoid  process  at  the 
hind  an^e. 

Biokfgy:  Unknown. 

Checklist  of  Are 

amaripa  Pate,  1 944;  Guyana.  Fcuador,  Brazil,  Bolivia 
panUjjuiia  Pate,  1944;  Mexico.  Colombia 

Genus  Lamocrabro  Leclercq 

Generic  J iagnosis  (male  unknown):  .Medium-sized  forms 
with  yeQow-marked  gaster.  Eyes  bare,  inner  orbits  conver- 
gent below;  scapal  basin  simple,  ecarinate:  orbital  foveae 
small,  oval;  ocellar  triangle  low.  broad;  gena  swollen;  oc- 
cipital carina  not  forming  a  complete  circle,  separated 
from  hypostomal  carina,  dilated  outward  posterolaterally 
so  that  in  posterior  view  it  outlines  a  polished,  rectangular 
area,  leimitiatine  ventially  in  a  dentiform  projection:  hy- 
postomal carina  sometimes  expanded  laterally  to  form  a 
lobe  at  hind  an^e;  antenna!  sockets  contiguous  with  each 
other  and  with  inner  <irbits:  scape  unicarinate  (Leclercq. 
195  la)  or  hlcarinale:  palpal  formula  b-4;  mandible  of  fe- 
male V.     ape.x  hidcntatc,  elongate,  when  closed  extending 
well  beyond  edge  of  median  clypeal  lobe  and  bent  down- 
ward, inner  margin  with  strong  basal  tooth  and  small  sub- 
apical  tooth,  extemovential  margin  entire;  female  dypeal 


lobe  prolonged  medially  into  a  nasiform  process;  pronotal 

collar  transversely  carinatc,  runmlod  to  subangulate  lat- 
erally, notched  medially,  lateral  angle  on  line  wilh  hind 
angle  of  scutum;  scutum  with  strong  admcdian  lines  and 
notauli,  lateral  lamina  well  developed,  overlapping  tegula; 
prescutellar  sulcus  foveate,  axillae  broadened,  carinate 
and  bent  upward  laterally;  scutellum  and  metanotum  sim- 
ple; postspiracular  carina,  omaulus  and  acetabular  carina 
continuous,  hyperstemaulus  and  mesopleuraulus  present, 

sternaulus  absent,  precoxal  area  simple  (Leclercq,  1951a) 
or  with  swollen,  vertical  ridge;  propodeum  moderately 
SCUtplttced,  enclosure  well  defined,  lateral  propodeal  cari- 
na present:  legs  sitnple,  front  hasiiarsus  without  rake;  re- 
current vein  joining  subtiiaiginal  cell  at  about  its  distal 
one-third:  jugal  lobe  shorter  tlian  submedian  cell; gaster 
subpedunculate.  female  pygidial  plate  narrowed  apically, 
concave,  shining,  spout-like. 

Geographic  range:  Neotropical  Region.  The  suigle  spe- 
cies is  Brazilian. 

Systematles:  The  characteristic  development  of  the  oc- 
cipital carina  posteriorly  and  the  presence  of  ihc  meso- 
pleuraulus differentiate  this  rarely  collected  genus  from 
all  crabronins  except  its  closest  relative /tee.  The  charac- 
ters that  separate  these  two  entities  are  discussed  in  the 
syslematics  section  of  the  latter  (see  addendum). 

In  his  original  generic  description  Leclercq  (1951a) 
stated  that  the  scnpe  was  unicarinate  and  the  precoxal  atee 
simple.  However,  on  our  only  specimen  the  scape  Is  bleari- 

nate  and  die  preooixal  area  has  a  vertical,  slightly  swollen 
rklge.  Evidaitly  these  characters  are  variable  at  the  gen- 
eric level. 

Bu^ogy:  Unknown. 

Checklist  of  Lamocrahro 

nasicomis  (F.  Smith),  1873  {Crabn>);  Brazil 

denialus  F.  Smith,  1873  (Crabro),  new  synonymy  by 
J.  Leclercq 

Genua  Chimllokies  Leclercq 

Gcncrii  Jiiii;iit'sis  (no  specimens  seen,  description  taken 
from  Leclercq  (,1951a,  1954a):  iiyes  bare,  inner  orbits  con- 
vergent below;  scapal  basin  simple,  upper  and  lower  frons 
sometimes  separated  by  a  densely  sculptured  zone  which 
is  almost  carinate;  orbital  foveae  present  but  sometimes  ob- 
scured by  coarse  sculpture;  ocellar  triangle  broader  than 
long,  nearly  flat  to  subequilaleral;  gena  simple  or  with  pos- 
terior orbits  paralleled  by  a  narrow  foveate  sulcus;  occipital 
carina  joining  posterior  edge  of  hypostomal  carina;  antennal 
sockets  slightly  separated  from  each  other  and  from  ituiei 
orbits;  male  antenna  with  13  artldes;  scape  bicarinate,  malefla- 
gellum  simple  m  lioiched  and  dcnlale;  pedicel  with  or 
without  short  brush  of  hair  beneath  apex;  palpal  lormu- 
la  6-4;  mandible  apically  bidentete,  extemoventrat  mar- 
gin entire;  inner  margin  with  obtuse  preniedian  tooth: 
pronotal  collar  with  transverse  lamellilonn  caima  which 
is  translucent,  angulate  laterally,  notched  medially; 
scutum  and  scutellum  coarsely  sculptured;  omaulus  and 
acetabular  carina  present,  sternaulus,  hyperstemaulus, 
and  mesopleuraulus  absent;  verticaulus  present,  some- 
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times  prolonged  ;il  base  by  a  project inc  tubercle  bear- 
ing a  strung  tut l  ut  silver  hair,  prupudeum  coarsely 
sculptured,  sometimes  reticulate  dorsally;  lateral  pro- 

podeal  carina  present  or  absent;  !ci!s  --titu!,  simple  or 
modified;  midtilna  without  an  apical  spur  ai  some  males; 
female  with  rake  on  tarsus  and  tibia;  recurrent  vein  join- 
ing subnuirginal  ceil  at  its  outer  third;  jugal  lobe  shorter 
than  submedtan  cell;  gaster  sessile,  segments  tekscoped 

sexes  are  diftlciili  to  distinguish;  male  without  pygidial 
plate,  that  of  female  tiat,  triangular. 

Geonnphlc  rmtfie:  Australia.  Three  species  are  icnown. 

Syneviant  s:  Members  of  this  genus  are  stout-bodied, 
coarsely  sculptuicd  wasps  wnh  a  sessile  gaster  which  is 
at  least  partly  brick  red.  They  may  be  distinguished  from 
other  crabronins  by  the  following  combination  of  char- 
acters: scape  bicarinate,  mandible  apically  bidentate,  oc- 
cipital carina  joining  hyposloni;il  carina,  pronotal  collar 
transversely  carinate,  male  without  pygidial  plate,  that 
of  female  broad,  flat,  not  bisected  by  a  median  carina. 
Descriptions  of  the  three  known  species  were  given  by 
Leclercq  (.1^543). 

Biohgy:  Unknown. 

Checklist  of  Chimiloides 

doddii  (Turner).  19U8  (Crabro);  Australia:  Queendand; 

6  Icctotype  (described  as  9) 
erythrogaster  Turaer,  1910  (Chr6m) 
nigromaculatus  (F.  SmiUi),  1868  (OnAw);  Australia: 

Queensland 

pOffma  Leclercq,  19S4;  Australia;  Queensland,  Northern 

Territory 

doddii  Turner,  1908  (Crabro),  pari  (orig.  described 
as(0 

Genus  Enoploliiulenfus  Rohwer 

Generic  diagnosis:  Eyes  naked  oi  spaiscly  covered  with 
very  short,  erect  hair,  inner  orbits  convergent  beluw;  sca- 
pal  basin  endosed  lateral^  and  dorsally  by  a  strong 

carina,  median  tubercle  absent  or  very  weak; 
front  bisected  by  carina  extending  from  anterior  ocellus 
to  transverse  czarina;  orbital  loveae  distinct  or  indistinct; 
ocellar  triangle  broadei  than  hinh:  pfna  simple  or  with 
posterior  orbits  paralleled  by  strong  foveale  sulcus, 
weak  carina,  or  weak  and  simple  sulcus;  occipital  carina 
Hanged  and  fovcatc,  forming  a  complete  circle,  separated 
from  or  joining  hypostomal  carina:  antennal  sockets  con- 
liguous  to  each  other,  contiL'uous  (o  or  sliijhtly  separated 
from  inner  orbits;  male  antenna  witii  1 3  articles;  scape 
unl  or  bicarinate;  male  flagellum  stanple  or  modified,  with 

or  without  ventral  hair  ''rinpe;  palpal  formula  ^-  V.  mandi- 
ble apically  simple,  acuniinale  (or  willi  small  preapical 
tooth  in  some  males);  externoventral  margin  entire,  in- 
ner margin  simple  or  with  denticle  on  basal  third;  pro- 
notal collar  transversely  carinate  anteriorly,  sharply  angu- 
late  laterally;  scutum  with  transverse  subinaiginal  carina 
extending  outward  from  nulauli  (tig.  121  H),  admedian 
lines  present;  axillae  simple  or  enlarged  and  carinate  lat- 
erally; scutellum  and  melanoium  simple;  postspiracular 
carina,  umaulus,  and  acetabular  carina  present,  continu- 


ous, vcrticaulus  present,  sometimes  angled  forwart!  as  a 
partial  sternaulus,  hypersternaulus  absent,  mesopleutaulus 
absent  or  present  as  short,  foveate  sulcus  just  bek>w  or  con- 

fluent  with  sciohe;  ptopodeutn  moderately  sculptured, 
dorsal  (aco  coarsely  areolale,  lateral  pnipodcal  caiuia  well 
developed;  legs  with  loreiarsus  of  male  modified,  other- 
wise simple;  n^ale  midtibia  with  or  without  apical  spur:  re- 
current vein  joining  submarginal  cell  near  its  middle;  jugal 
lobe  slightly  stioitcr  to  slightly  longer  than  suhmediaii  cell; 
gaster  sessile  or  subsessile;  male  with  or  without  quadrate 
pygidial  plate,  that  of  female  broad,  flat,  coarsely  punc- 
tate, triangular 

Geogn^hic  range:  New  World.  L'lioploIinJeniua  occurs 
from  Nebraska  (42'N.)  to  Argentina  i30°S.)  with  the 
L're.itcst  number  of  species  in  northern  South  America. 
Eigliteen  species  have  been  described. 

Pate  (1942c)  noted  that,  according  to  the  locality  re- 
cords then  available,  the  subgenus  Iskutana  was  peripheral 
in  distribution  while  EnopktlMenUa  ts.  was  central.  He 
hypothesized  that  Iskutana.  the  more  primitive  of  the  two, 
arose  iirst  in  northern  or  central  South  America  and  spread 
outward  as  this  area  was  hivaded  by  EnopMMenhis  ts. 
Leclercq  (1*^.5  la)  presented  additional  data  which  refuted 
this  hypothesis.  He  pointed  out  that  while  iskutana  has 
been  found  farther  north  and  south  both  subgenera  are 
distributed  over  the  central  part  of  the  range. 

Systcniatics:  Enoplolindenius,  like  Foxila,  has  the  sca- 
pal  basin  completely  enclosed  by  a  strong  carina.  It  is 
easily  distinguished  from  the  latter  genus  by  the  simple 
and  acuminate  apex  of  the  mandible,  the  transverse  sub- 
marginal  carina  extending  laterad  from  the  notauli  on  the 
scutum  (fig.  121  H),  and  the  broad,  flat,  triangular  pygi- 
dial plate  of  the  female. 

Pate  (1942c)  proposed  the  subgenus  Iskutana  f<ir  those 
Fnoplolindenius  that  have  the  pustcrioi  orbits  simple,  the 
male  antenna  modified,  and  the  male  pygidial  plate  pres- 
ent. However,  the  study  of  material  now  available  indicates 
that  this  diagnosis  must  be  revised. 

.All  FnoplulinJenius  s.i.  have  the  postciioi  orbits  mar- 
gined by  a  strongly  foveate,  carinate  sulcus,  in  Iskuiarta 
the  posterior  orbits  may  be  simple  or  bordered  by  a  weak 
simple  carina  or  n  wenkK'  foveate,  carinate  sulcus.  The  car- 
ina always  parallels  the  eye  more  closely  than  in  L'noplolin- 
deniuss.s. 

In  Enoplolindenius  &s.  the  male  tlagellum  is  simple  or 
at  most  has  the  basal  articles  flattened  beneath.  In  Isku- 
tana it  may  be  fringed  with  hair  beneath  and  is  modified 
in  one  of  two  ways;  the  basal  articles  are  expanded  or 
notched  beneath,  or  the  apical  article  b  truncate  and  ex- 
panded beneath  into  an  acute  process.  The  scape  in  F'!<>- 
frioldldenius  s.s,  is  always  bicarinate  and  in  the  male  bears 
a  tuft  of  strong,  curved  setae  at  the  apex.  In  Idoitmu  it 
may  be  either  uni  or  bkarinate  and  beats  at  most  only 
weak  setae. 

Enoplolindenius  s.!,.  males  lack  a  pygidial  plate  \\, /^kii- 
Ulna  it  inay  he  distinct,  but  in  some  specimens  the  lateral 
carinae  become  obsolete,  and  the  pygidial  area  is  dlfHeult 
to  distinguish. 
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Koy  1(1  Mihiienera  ol,  kiiufjlolinilenm 

Posterior  orbit  ^imple  or  bordered  by  a 
weak,  simple  ^annj  (m  a  weakly  foveate, 
marginatc  sulcus:  male  flageilum  with  or 
without  ventral  hair  fringe  and  either  basal 
or  apical  articles  modified  Iskutaita  Pate 

Posterior  orbit  bordered  hy  a  strongly 
fove.ilc,  curinate  sulcus,  male  njgcllum 
simple  or  at  most  with  basal  articles  flat- 
tened beneath  EnoploUndenius  Rohwer 

P:ite  ( 1  'MZc)  also  divided  cadi  subperuis  into  three  spe- 
cies groups.  Since  then  ten  species  have  been  described  or 
assigned  to  the  genus  by  Leclercq  (19518, 1968c).  These 
break  down  some  of  the  distinctions  between  the  groups, 
and  their  redefinitiun  is  requifed. 

Most  of  the  characters  used  by  Fate  to  distinguish  his 
F.nnphUmleiuus  s.s.  croups  are  specific:  i.e.  the  pronotal 
collar  simple  or  toveate,  the  axillae  rounded  or  caiinate 
laterally,  and  the  male  Toretarsus  pateOate  and  fringed 
or  merely  flattened.  The  remaining  character,  the  post- 
ocular  carina  incomplete  and  directed  to  the  anterior 
mandibular  condyle,  can  still  be  used  to  set  off  boyaca 
and  serreL  However,  these  two  species  are  known  only 
from  their  types  (both  female). 

Iskutam  contains  two  fairly  well  defined  entities.  The 
robettsoni  group  combines  Pitt's  georgia  and  orotim 
groups.  It  is  composed  of  species  in  whidi  the  occipital 
L:irina  forms  a  complete  circle  separated  from  the  hypo- 
stomal  carina  and  the  basal  articles  of  the  male  tlagellum 
are  modified.  The  three  included  species  {robertsoni, 
yucatanemis.  and  orol hut)  are  found  in  North  .America. 
ftlt's  liunialuiaca  group  may  he  retained  lor  those  spe- 
cies in  which  the  occipital  carina  joins  the  hypostomal 
carina  and  the  last  article  of  the  male  flagellum  is  modi- 
fied.  The  eight  included  species  (humahuaca,  callangae, 
aicrensis.  fiehrigi,  hikna.  beihnsti.  jara^m.  ami  imera) 
are  all  found  in  South  America.  However,  according  to 
Leclercq's  key  (1968c),  tite  occipital  carina  is  separated 
from  the  hypostomal  carina  in  the  female  nf  iiisera.  This 
provides  an  intermediate  form  joining  the  two  groups. 

Oiaracters,  which  vary  faidependently  of  the  groups, 

include  the  presence  or  absence  nf  the  pnstoculai  carina, 
the  inoditication  of  the  axillae,  and  the  presence  oi  ab- 
sence of  fovcac  on  the  pronotal  collar.  The  mesopleur* 
aulus  forms  a  short  foveate  sulcus  (ftutmhuaca),  is  re- 
duced  to  a  single  fovea  below  the  scrobc  i/iebrigi),  or 
is  enlarged  so  that  the  foveae  are  confluent  With  each 
Other  and  the  scrobe  {ruberlsoni). 
Bhiogy:  Unknown. 

Checklist  of  EnoploUndenUis 
(Subgeneric  assignment  is  indicated  by  letter  symbols 
after  each  citation:  EnoploUndenms  ( E),  Iskuiana  (1).J 

benoisti  Leclercq,  1951 ;  Ecuador  (1) 
boyaca  Pate,  1942:  Colombia  (E) 

calhtmiac  Lecleicq.  I '^68;  Peru  (I) 
dnbcha  Pate,  l'>42;  Mexico  to  Venezuela  and  licuador 
(E) 

paritt  Pate,  1942 


clypealus  (Uwcr).  1911  ttM^«);U.I..  tout] 

dkrysft  (Lepeletier  and  BraDO  1834  (Oosaocma);  Brazil 

(1).  new  comhination  hy  J.  Leclercq 
fiebrigi  Lecleicii,  l''6«;  Paraguay  (I) 
hihta  Leclercq,  l''()8;  Bolivia  (I) 
humahuaca  Pa  t  e ,  I  *M  2 ;  A  rce  n  tina  (I) 
jaragua  Paic.  1942;  Brazil  (I) 
nisera  Leclercq,  1968:  Bolivia  (I) 
orolina  Paie,  1942;  Costa  Rica  (I) 
partamom  Pate,  1942;  Guyana  (E) 
pugnam{?.  Smith),  1873  {Crabro)\  Mexico.  Brazil  (E) 
cinumsaiptus  Kohl,  1892  {Oabro),  new  synonymy  by 
J.  Leclercq 

inexkanus  Cameron,  1904  (Ovin>),  new  synonymy 

by  J.  Leclercq 
stirocephahts  Cameron,  1912  {Oabro) 

ayimra  Pate.  I ''42 
/•6»6tfmy/H  (Rohwer),  1920  (I//tJento);U.S.:  e.  of 
lOOth  meridian  (I) 

georgia  Pate.  1942 

ponca  Pate.  1^42 
aewf  Leclercq,  l')51:  Costa  Rica  (E) 
sucrensis  Leclercq,  I'^dS;  Bolivia  fl) 
>'Mciafartt?mis  (Cameron).  I  S'M  (Cnv/iro);  Mexico  (1) 

Genus  Foxita  Pate 

Generic  diagnosis:  Eyes  sparsely  covered  vviih  very  short, 
erect  hair,  inner  orbits  convergent  below;  scapal  basin 
horizontally  ridged,  without  median  tubercle,  enclosed 
laterally  and  dorsally  by  strong  carina  (fig.  127  B):  front 
bisected  by  carina  extending  from  anterior  ocellus  to 
transverse  carina;  orbital  foveae  distinct  or  indistinct; 
ocellar  trian^e  equilateral;  postocular  sulcus  distinct 
in  males;  gena  simple:  occipital  carina  complete  to  in- 
complete. Hanged  and  foveate,  separate  from  or  contigu- 
ous with  hypostomal  carina;  antcnnal  sockets  contiguous 
to  each  other  and  to  inner  orbits;  male  antenna  with  13 
articles:  scape  unicarinate;  male  flagellum  with  or  without 
ventral  hair  fringe,  last  article  modified;  palpal  formula 
6-4;  mandible  apicaliy  bidentate  in  male,  tridentate  in 
female,  externowntral  margin  entire,  inner  margin  with 
tooth  or  angle  before  middle  (fig  127  15);  pronotal  collar 
carinate  anteriorly,  rounded  or  angulate  laterally;  scutum 
without  anterior  transverse  carinae,  with  or  without 
notaull  and  admedian  lines:  axillae  simple  or  mi>dified; 
scutellum  with  or  without  deep  preacutellar  sulcus 
aaoss  anterior  third;  metanotum  simple; postspiracular 
carina,  omaulus  and  acMnlmlar  carina  continuous,  verti- 
caulus  present,  hyperstcriiaulus  present  of  absent,  mcso- 
pleuraulus  indicated  by  large  fovea  ju si  Hclow  and  con- 
fluent with  scrobe  or  absent;  slernaulus  absent;  pro- 
podeum  moderately  sculptured,  dorsal  face  coarsely 
areolatc  or  with  poorly  defined  enclosure,  lateral  pro- 
podeal  carina  well  developed;  legs  simple;  recurrent  vein 
joining  submarginal  cell  at  its  middle;  jugal  lobe  equal 
in  length  to  submedian  cell;gaster  sessile  or  subsessile; 
male  without  pygidial  plate,  that  of  female  very  narrow, 
dorsal  surface  concave. 

Ceogmphk  range:  Neotropical  Region.  One  species 
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has  been  tuund  in  Mexico,  the  remaining  eigh I  were  Ues* 
cribed  from  South  America. 

Systematicx:  Foxita  is  easily  disiingiiisheil  Uom  all 
New  World  genera,  except  Eiwplolindeniui,  by  the  deep- 
ly concave  scapal  basin  which  Is  completely  margined 
a  sharp  carina  (fig.  127  B).  It  differs  from  Fnoplolindenius 
in  ihc  bi  ur  tridentate  mandible,  the  absence  of  an  antero- 
lateral transverse  carina  on  the  scutum,  and  the  nanowed, 
concave  pygidiai  plate  of  the  female.  In  these  characters 
it  more  closely  resembles  the  Old  World  Vechtia.  With- 
out duubt  it  is  a  highly  evohred  member  of  the  Crabronini 
(table  15). 

Pate  (1942c)  divided  the  five  species  then  known  into 

three  groups.  I  ln.'  tliscoveiy  nl' addiliiuuil  species,  some 
of  which  are  inicrmedialc,  makes  it  advisable  to  defme 
only  two  groups  as  follows: 

1 .  The  send  group  {send,  aalihi.  patei.  beieri,  and 
boUviae)  is  the  more  generali/.ed.  It  is  distinguished  by 
the  fulluwing  characters:  hypostoma  rounded  apically 
and  distinctly  separated  from  the  occipital  carina  which 
is  moderately  flanged  and  loveate.  but  weak  or  absent 
medially  below;  orbital  foveae  indistinct:  transverse 
pronouil  carina  distinct  but  not  broadened  into  a  trans- 
lucent lamina:  foveate  prescutellar  sulcus  of  normal  sfate; 
both  axillar  margins  rounded: hypcrsteinaiilus  absent. 
Notauli  and  admedian  lines  are  absent  in  send  (Pate, 
1942c)  but  present  In  all  other  q»ecies.  In  boliriae  the 
abdomen  is  blaclc«  in  other  Foxita  it  is  marked  with 
yellow. 

2.  TheoDorat  group  [atomi,  acavai,  asunchnu) 
is  the  more  modified  of  the  two  and  is  distin- 
guished by  the  following  characters:  apex  of  hypostoma 
acuie  ami  siibi. i>ntiguous  with  the  occipital  carina  which 
is  strongly  tlanged,  foveate  and  complete  below;  orbital 
foveae  distinct  at  least  in  females;  transverse  prontoal 

carina  broadened  int()  a  translucent  lamina:  prescutellar 
sulcus  greatly  broadened  and  excavate  tt)  lorin  a  trough 
which  is  about  two-illths  the  length  of  the  scutelluin  (in 
the  first  three  species),  or  well  developed  (one-fourth  to 
one-third  the  length  of  the  scutellum)  but  not  excavate 
behind  the  fovxMC  ((7SM/lcio«ij);  a.xillae  simple  or  with 
one  tooth  or  both  edges  sharply  margined;  hypcrster- 
naulus  present  or  absent  (within  a  series  it  may  vary  from 
an  impressed  line  to  a  strongly  foveate  furrow). 

Several  characters  vary  independently  of  the  groups, 
i.e.,  the  last  male  flagellar  article  may  be  simple  as  in 
acavai  and  holiriat'  nr  modified  as  it)  curvk  ollis  and 
atorai:  the  pronolal  collar  may  l>c  rounded  oi  sharply 
angulate  laterally. 

The  basic  work  on  Foxita  is  that  of  Pate  (1942c}. 
Leclercq  (l9SSb)  gave  a  key  to  the  species  of  the  genus. 

Oology:  Unknown. 

Checklist  of  fox/M 

Jii7/ Pate,  1942;  Guyana 
asunvionis  (Strand),  I'MU  (p.  141,  Cerceria),  Paraguay, 
Guyana 

curvkollis  Cameron,  1912  (Crabro),  new  synonymy 

by  J.  Ijcclercq 


ssp.  woyowai  Pale,  1942;  Guyana,  new  status  by 
J.  Leclercq 

atnrui  Pate,  1942;  Ciuyana 
bderi  Leclercq,  1955;  Bolivia 
boltviae  Leclercq,  1 955:  Bolivia 

galihi?:irc  !''42:  Guyana 
palei  Leclercq,  1951;  Mexico 
senc/ Pate,  1942;  Peru 
ftarumoides  Leclercq,  1954;  Brazil  (?  =  Tanona) 
megacephala  F.  Smith,  1873  {Crabro),  rrec  Rossi. 
1790 

Genus  Tanuna  Pate 

Centric  i!ia,i;ni>sis  (nialo  unkmv.v  n.  ni>  specimens  seen, 
description  taken  t  iom  Pate  (19-Ua)  and  notes  made 
from  holotype  by  J.  Wasbauer):  Eyes  bare,  toner  orbits 
convergent  below;  scapal  basin  concave,  snoot'i.  partly 
delimited  above  by  a  lateral  carina  whicli  disji)pears 
medially;  upper  frons  bisected  by  a  shallow  impression  in 
which  Ues  a  very  fine  longitudinal  carinule;  orbital  foveae 
absent:  ocellar  triangle  broader  than  high;  gena  simple: 
occipital  carina  incomplete,  separated  from  hyposionial 
carina,  weakly  flanged  and  foveate;  antennal  sockets  con- 
tiguous to  each  other  and  to  inner  orbits:  scape  longi- 
tudinally unicarinate;  palpal  formula  6-4;  inaiulifile  of 
female  apically  tridentate,  cxternoventral  margin  entire; 
pronotal  collar  transversely  cartoate  anteriorly,  angulate 
laterally,  weakly  nindied  riiedially;  scutum,  axillae, 
scutellum,  and  mctanoium  simple;  prescutellar  sulcus 
foveate;  postspixacular  carina,  omaiilus,  and  acetabular 
carina  continuous,  verticaulus  present;  sternaulus,  hyper- 
sternaulus,  and  mesopleuraulus  absent;  propodcum  finely 
sculptured;  dorsal  enclosure  defined  by  foveate  sulcus: 
lateral  propodeal  carina  present;  legs  simple;  foretarsus 
(of  female)  dightly  flattened  and  with  a  weak  rake;  re- 
current  vein  joininu  suhmari^iiial  ecll  at  its  middle:  jugal 
lobe  slightly  longer  than  suhmedian  cell;  gaster  sessile, 
female  with  partly  polished,  elongate,  triancular.py* 
gidial  plate  which  is  somewhat  narrowed  and  concave 
apically. 

Geographic  range:  Neotropical  Region.  One  species 
is  known  from  Guyana. 

Systematkv  Judgbig  from  Pate's  description.  Tanam 

is  very  similar  to  Foxita  and  not  to  Piyuma  as  he  sugges- 
ted. Like  Foxita,  and  unlike  Piyuma,  the  uppei  frons  in 
Tanona  i$  bisected  by  u  carina  (weak),  the  scape  is  uni- 
carinate. the  mandible  of  the  female  is  apically  triden- 
tate, the  pronotal  collar  is  carinate,  the  acetabular  carina 
is  present,  the  prescuiellar  siiiure  is  distmctly  tbveate, 
the  abdomen  is  sessile,  and  the  pygidiai  plate  is  narrowed 
and  concave  apically.  Apparently  Taruma  is  separated 
from  Foxita  as  follows  carina  delirnitini^  scapal  basin 
incomplete  dor&uniedially,  scapal  basin  smooth,  not  hori- 
zontally ridged,  foretarsus  of  female  slightly  flattened, 

and  pygidiai  plate  possibly  less  stroitiily  narrowed  api- 
cally (abdomen  runv  missing  on  type).  Pale  probably  con- 
sidered the  incomplete  occipital  carina  to  be  of  primary 
importance  in  diagnosing  Taruma.  but  members  of  the 
senci  group    Foxita  show  a  range  of  variation  of  the 
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occipital  carina  from  weak  to  completely  ab&ent  beneath 
(see  Addendum). 
Abilqsv;  Unknown. 

Checklist  of  Tamma 

AoraPate.  1944;  Guyana 

Genus  Vechtia  Pate 

Generic  diagnosis:  Eyes  sparsely  covered  with  very  short, 
erect  hair,  inner  orbits  convergent  below;  scapal  basin 
concave,  smooth,  delimited  laterally  by  a  carina  and  dor* 
sally  by  a  transverse  lamella  which  is  downcurved  medi* 
ally  (fig.  1 22  1);  front  bisected  by  a  carina  extending 
from  anterior  ocellus  to  apex  of  lamella;  nrbilal  foveae 
linear,  adjacent  to  eye  margin  in  female,  obscured  by  fur- 
row bordering  eye  in  male;  oceHar  triangle  broader  than 
high;  gena  well  developed,  with  weakly  fovcate  sulcus 
bordering  eye  margin  from  orbital  fovea  downward 
across  gena  to  posterior  mandibular  condyle:  occipital 
oarina  coinplote.  flanged,  foveate.  separated  from  hypo- 
stomal  carina;  antennal  sockets  contiguous,  separated 
from  inner  orbits;  male  antenna  with  1 3  articles;  scape 
carinatc  on  outer  margin  and  basal  half  of  inner  margin: 
male  nagcUum  simple,  wiihout  ventral  hair  fringe;  pal- 
pal formula  6-4;  mandible  apically  bideritatc  in  male,  tri- 
dentate  in  female,  externoventral  maigin  entire;  pronotal 
collar  and  lobes  strongly  carinate  anteriorly,  angulate 
laterally;  scutum  without  anterior  transverse  carina,  with 
strong  notauli  and  admedian  lines;  prescutellar  sulcus 
well  developed  and  foveate;  axiOae  moderately  broad- 
ened, inner  margin  sometimes  carinatc:  scutclluni  with 
longitudinal  median  carina  and  transverse  carina  at 
posterior  third;  metanotum  simple;  postspiracular  carina, 
omaiiliis,  and  acetabular  carina  continuous;  verti- 
caulus  and  stcrnaulus  present;  hypersternaulus 
and  mesopleuraulus  absent;  propodcum  moderately 
sculptured,  dorsal  face  delimited  posteriorly  by  carinae; 
lateral  propodcal  carina  well  developed;  midtibia  of  male 
short,  slightly  more  than  half  length  of  midfemur,  with- 
out apical  spur  but  prolonged  into  sharp  spinelike 
projection  on  inner  side;  recurrent  vein  joining  submar- 
:aitui!  cell  at  its  middle;  jugal  lobe  equal  to  or  slightly 
longer  than  submedian  cell;  gaster  sessile;  male  without 
pygidial  plate,  that  of  female  very  narrow  and  concave. 

Geographic  range:  Oriental  Region.  One  species  is 
widely  distributed  throughout  Southeast  Asia  east  to 
New  Guinea.  Another  is  found  in  southern  India. 

Systematics:  Vechtia  may  be  easily  distinguished 
from  all  other  genera  by  the  downcurved  lamina  limiting 
the  sc.ip.il  busiii  (tig.  I  22  I).  It  most  closely  resembles 
the  Neoiropical  genus  Foxita.  The  ^stematics  have  been 
discussed  by  Pate  (1944a)  and  Leclercq  (1951a.  19S7b). 

Btohgy:  Unknown. 

Checklist  of  Vechtia 

prerugosa  Leclercq,  1963;  India 

rugosa  (F.  Smith),  1857  (Oabro);  se.  Asia 

bucephaku  P.  &mth,  1864  (pabro),  nec  F.  Smith. 
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spinijrons  Bingliam,  1897  [(Orabru) 
ssp.fi}rticarinata  Ledercq,  19S1;  Borneo 

Genus  Ulaflstonioia  Tumer  and  Watenton 

Generic  diagnosis  (female  unknown*):  Eyes  naked,  inner 
orbits  convergent  below;  scapal  basin  "delimited  laterally 
and  dorsally  by  an  extremely  strong  carina,"  bisected  by 
carina  extending  downward  from  dorsal  carir.;i;  upper 
front  with  "neither  carina  nor  furrow  extending  from 
the  anterior  ooelhis  to  the  middle  of  the  transverse  cari- 
na delimiting  the  scapal  basin";  orbitLiI  friveae  absent; 
ocellar  triangle  broader  than  higlt;  postocular  sulcus 
foveate,  delfanited  by  carina:  gena  sbnple;  occipital  carina 
complete,  tlanged  and  foveate,  separate  from  hypostomal 
carina;  antennal  sockets  separated  from  each  other,  con- 
tiguoos  to  or  separated  from  inner  orbits;  male  antenna 
with  13  aiticles;  scape  bicarinate.  caiinae  becoming  in- 
distinct proximally ;  male  llageilum  modilicd,  with  or 
without  fringe  of  hair  beneath;  palpal  formula  6-4;  man- 
dible apically  hidentate  in  male,  externoventral  margin 
entire,  inner  iiuugin  with  tooth  on  basal  half;  pronotal 
collar  carinate  anteriorly,  notched  medially,  angulate 
laterally;  scutum  without  anterior  transverse  carinae; 
notaiili  and  admedian  Hnes  present  or  obscured  by  coarse 
sculpluio:  prc'-i.ir,.ll:u  sulcus  well  developed  nnd  foveate; 
axillae  moderately  broadened;  scutclluni  margined 
laterally  and  posteriorly  by  carina;  metanotum  coarsely 
sculptured:  itiesciplcuron  with  postspiracular  carina, 
omaulus,  and  acetabular  carina  continuous;  verticaulus 
present;  steinaulus,  hypersternaulus,  and  mesopleuraulus 
absent; propodcum  coarsely  sculptured,  enclosure  areo- 
late;  lateral  propodeal  carina  well  developed;  legs  with 
fore  and  midtarsi  of  male  modified,  forefemur  with 
l^ine  or  carina,  midtibia  without  apical  spur  (one  spe- 
dmeii  seen);  recurrent  vein  joining  submarginal  cell  be- 
yond its  middle; jugal  lobe  slightly  shorter  than  sub- 
median  cell;  gaster  sessile;  male  without  pygidial  plate. 

Geographic  range:  Oriental  Region.  One  species 
has  been  descril  '  rom  Sikkbn  and  a  second  from 
Malaysia  and  Borneo, 

Systematics:  fHligstontola  may  be  distinguidied  from 
other  crabroiitus  by  the  marginate  scapal  basin  bi.sectcd 
longitudinally  by  a  simple  carina.  It  appears  to  be  most 
closely  related  to  Foxita  and  relathres  by  the  complete. 

Hanged,  and  foveate  occipital  carina,  the  carinate  scape 
and  pronotuin.  tiie  presence  of  the  acetabular  carina  and 
verticaulus.  and  the  tendency  toward  loss  of  the  mid- 
tibial  spur  in  the  male.  However,  unlike  Foxita  and 
Vechtia,  the  upper  frons  is  not  bisected  by  a  carina 
extending  forward  from  the  anterior  ocellus,  and  the 
sculpture  is  dull  and  coarse. 
Bhhgy:  Unknown. 

Ciiecklist  of  Htngstotttoh 
duj^eata  Cnimer  and  Waterston),  1926  (Oviwo):  Sikkim 

'only  one  hcjdicss  male  seen,  description  of  head  characters 
taken  liut:>  I  uiner  and  Waierston  (1926),  Pagden  (1934),  and 
notes  made  by  C  R.  Vardy. 
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pagiieni  Leclercq,  1954;  Malaya,  Borneo 

fbnMattt  l^igden,  1934  (Ov^),  nec  Rossi,  1790 
pmiornata  "Cameron**  Ledeioq,  1951  (OvAw) 

nonicn  nudum 

Genus  Arnoltlita  Pate 

Generic  diagnosis  (no  male  seen ):  Eyes  bare,  inner 
orbits  arcuate  or  con%'ergent  belmv;  scapal  basin  con- 
cave, weakly  carinate  laterally,  ecarinate  dorsaUy,  bi- 
sected by  longitttdlnd  carina  bearing  one  or  two 

median  processes  (fig.  121  A);  froiil  bisected  by 
furrow  extending  from  anterior  ocellus  to  scapal 
basin;  orbital  fovea*  present;  ocdlar  triangle  equi- 
lateral: posfecular  sulcus  distinct;  L^ena  with  or  without 
tooth  behind  mandible;  occipital  carnia  iiiconipletc, 
flanged  and  foveate,  separate  from  hypostomal  carina; 
antenna!  sockets  contiguous  and  contiguous  with  or 
separate  from  inner  orbits:  male  antenna  (known  lor  one 
species  only)  with  1 1  articles  (first  two  or  three  flagellar 
articles  fused  according  to  Arnold,  1940);  scape  uni- 
carinate;  nude  flagellum  with  ventral  hair  fringe,  pal- 
pal formula  6*3;  niandililc  apically  simple  and  acuiili- 
naie  or  truncate,  or  bidentate  (fig.  121  1),  inner  margin 
simple  or  dentate,  extemoventral  margin  entke;pronotal 

collar  carinate  anteriorly,  jiitiiilate  laterally; SCtttum  Wltll 
admcdiati  lines  and  notauli  present,  latter  foveateai)' 
teriorly:  scutal  Hange  terminating  Ofl  lateral  margin  above 
tegula;  axillae,  scutelluin,  and  nietanotum  simple:  post- 
spiracular  carina,  omaulus.  veriicaulus.  liypcrslcrnauius, 
and  sternaulus  present;  acetabular  carina  and  inesopleur- 
aulus  absent;  propodeum  moderately  sculptured, 
enclosure  well  defined,  lateral  propodeal  carina  well 
developed;  ioi's  simple  or  modiiled;  recurrent  vein  join- 
ing submarginal  cell  before  its  middle;jugal  lobe  shorter 
than  submedian  cell;  gaster  pedunculate,  elongate,  and 
slender:  female  py^iiJial  plate  narrowed  apically,  dorsal 
surface  shalluwly  concave;  stiucture  of  terguin  Vllof 
male  unknown  because  this  was  not  mentioned  by 
Arnold  in  his  descriptions. 

Geographic  nmge:  Ethiopian  Region.  One  species 
lias  been  found  in  Zaire  and  Nigeria,  the  other  two  in 
Rhodesia. 

Syaenatics:  Members  of  this  African  genus  ate  most 

quickly  recocni-?ed  by  the  incompletely  margined  scapal 
basin  bisected  by  the  longitudinal  carina  bearing  at  least 
one  process  (fig.  I  21  I).  Palc  (I'J48b)  correctly  consider- 
ed >inu;/<///a  to  be  a  highly  speciali2ed  and  aberrant  genus 
related  to  Fo.xita.  The  relationship  was  based  on  the 
strongly  flant-'cd  and  foveate  occipital  carina,  the  trans- 
versely carinate  pronotal  collar,  and  the  presence  of  the 
postspiracular  carina,  omaulus,  precoxal  carina,  ster- 
naulus, hyperslcrnaulus.  and  lateral  propodeal  carina. 
However,  the  scapal  basin  is  ecarinate  laterally  and  dor- 
sally,  the  front  is  bisected  by  a  furrow  extendhig  for- 
ward  from  (he  anterior  ocellus,  the  occipital  carina  is 
incomplete,  and  the  acetabular  carina  is  absent.  Without 
question  it  is  one  of  the  most  advanced  genera  in  the 
Crabronini (table  IS). 


Biology:  Arnold  (1926)  reported  that  a  male  senex 
was  reared  from  abandoned  bostrichid  burrows  bi  a 
wooden  pott. 

Checklist  of  inuilJira 

canalifen  (Arnold),  1944  (Crahro);  Rhodesia 
penmata  iAmold),  \926  (Tltyreopus);Zdttc,  Nigeria 
senex  (Arnold),  1926  (Thj^mipuf);  Rhodesia 

Genus  Odontocrabro  Tsuneki 

Gencrii  iHas^nnsis  (malo  unknown,  no  s]>ecimens  seen, 
description  taken  from  I  suncki,  1971a):  Small,  dark, 
shining  forms  with  black  pster.  Eyes  naked,  inner  orbits 
convergent  below:  scapal  basin  simple,  ecarinate  above; 
frontal  furrow  extending  from  Irons  backwards  between 
hindoceUi  to  occiput:  orbital  foveae  slightly  impressed; 
ocellar  triangle  broader  than  high;  gcna  swollen  laterally: 
occipital  carina  not  forming  a  complete  circle,  separated 
from  hypostomal  carina,  not  terminating  in  a  ttioth:  an- 
tennal  sockets  separated  from  each  other  and  from  inner 
orbits;  scape  ecaimate;  palpal  formula  6-3;  mandible  of 
female  apically  bidentatc;  iimct  mar;ziti  with  t<Hnh  on 
basal  half,  extemoventral  margin  entire;  pronotal  collar 
''flattened  above,  tuberculate  on  both  sides  of  medial 
fiirr<iw  and  at  the  sides  strongly  toothed":  scutum  with 
admedian  lines  and  noiauh  present:  prescutellar  sulcus 
foveate;  scutelluin  raised;  mcsopleuron  with  "postspiracu- 
lar sderite  2  (of  Richards)  markedly  broad,  not  separated 
from  the  epicnemial  area  by  a  carina  and  provided  on 
outer  margin  with  a  short  triariiiulai  protuberance." 
omaulus  present,  acetabular  carina  apparently  absent, 
sternaulus.  hypersternaulus  and  mesopleuraulus  absent, 
precoxal  area  simple,  venter  \\  '[\h  "Jeep  elliptic  hollow 
on  postenor  portion  in  middle  which  is  llUcd  with  com- 
paratively long  hairs";  propodeum  with  microretlculate 
dorsal  enclosure,  lateral  propodeal  carina  present  on 
posteiior  half:  legs  inoditled.  forecoxa  with  long,  bi- 
furcate, large  appendage  in  front  (fig.  121  I  ).  !:u->i 
modified;  recurrent  vein  joining  submarginal  cell  at 
about  its  middle:  gaster  sessile,  flrst  segment  as  long 
as  wide:  female  pyeidia!  plate  surface  dull,  divided  into 
three  areas  by  a  median  ridge  which  forks  above. 

Geogrepkic  range:  Oriental  Region.  Only  one  species 
from  Taiw  an  is  kn<nvn. 

Syi!i:i>ia!ics:  I  his  iiiuisu.ii  genus,  kiiowri  only  liom 
the  female  (Tsuneki,  1971a),  is  recogni/.cd  by  the  pres- 
ence of  a  long,  bifurcate  appendage  on  the  forecoxa 
(fig.  12!  F),  absence  of  the  postspiiacular  carina,  and  a 
palpal  formula  of  fv.?.  In  addition,  the  pronotal  collar  is 
tuberculate  medially  and  strongly  toothed  laterally. 
Alao,  the  pygidiat  plate  is  dull  and  divided  into  three 
areas  by  a  median  ridge  which  forks  above. 

Biology:  Unknown. 

C  hecklist  ot  Udoniocnbro 
abnormis  Tsuneki,  1971;  Taiwan 

Genus  Neodasyproctus  Arnold 
Generic  diagnosb:  Eyes  naked,  inner  orbits  convergent 
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below;  scapal  basin  without  median  tubercle,  ecarinate; 

orbital  foveac  distinct,  linear;  ocellar  triangle  broader 

than  higlKgcna  simple:  na      aim  incumplcle. 
separate  from  or  joining  hypustomal  carina;  anteonal 

sockets  contiguous  to  each  other  and  to  inner  orbits; 
male  antenna  with  13  articles;  scape  ecarinate;  male 
flagellum  modined,  without  ventral  hair  fringe;  palpal 
formula  6-4;  mandihlo  apically  hident:ite  in  male,  triden- 
tate  in  female,  inner  and  exteriiovcniial  margins  entire; 
pronotal  collar  carinatc  or  ecarinate  anteriorly,  rounded 
laterally,  notched  medially;  scutum,  axillae,  scutellum, 
and  metanotum  simple;  scutal  flange  terminating  on 
lateral  margin  of  scutum  above  tegula;  prescutellar 
sulcus  foveate;  poslspiiacular  carina  and  omaulus  present, 
acetabular  carina,  stemauhis,  hyperstemaulus,  and  mcso- 

pleuraulus  absent,  verlicaulus  strong  but  short;  propode- 
um  moderately  sculptured,  enclosure  defined  or  not  de- 
fined, lateral  propodeal  carina  present  or  absent;  legs 
simpl?;  recurrent  vein  joining  siibmarginal cell  beyond 
Its  middle;  jugal  lobe  shorter  than  submedian  cell;  gaster 
with  first  segment  elongate-pedunculate;  male  with  py- 
gidial  plate  at  most  weakly  delimited,  female  pygidiai 
plate  apically  narrowed  and  concave. 
Geographic  range:  Ethiopian  and  Australasian  Regions. 
Nine  species  have  boon  do<^ciiHed  from  Africa  and  one 
from  the  l  iji  Islands  and  .Australia. 

Systematica:  NeoJasyproctus  is  very  similar  to  Dasy- 
proctus.  However,  the  integument  is  shining  in  the  former 
and  may  be  coarsely  punctate.  Also,  the  verticatihis  is 

A.O^XUlNeoda^proctus.  Important  references  are 
those  of  Arnold  (1945)  and  Ledercq  (19S  Ic). 

Biology:  Arnold  (1926)  reported  that  H.  Brauns 
found  Neotta^yproctus  kohU  nesting  in  hollow  stems. 

Checklist  of  Neodasyproctus 

hamitonim  (Turner),  I'JZ''  (niyreopus):  S.  Africa 

dfnsepunciatus  (\iniAdi,  I'M.S  (Crabro),  Madagascar 

adamU  Leclercq,  1951;  Zaire 

ebumeopktui  (Arnold),  1945  {Oabro);  Madagascar 

ferrierei  Leclercq,  1951 :  Madagascar 

k^'ltli  ( Arnold),  1926  (rinrcopus);  S.  Africa 

iibertinus  (Arnold),  1929  (Jliyreopus);  Liberia 

proteiuua  (Armdd),  194S  (Cmbm);  Madagascar 

Striobrus  (Arnold),  194.*?  iCrahm);  Madagascar 

lUfftc/i/ (  Tunicr).  1 1  7  (C^j/Tf));  Fiji.  Australia 

Genus  Dasypruclus  Lepeletier  and  liruile 

Generk  diagnosis:  Wasps  with  integument  v.pac|u.  or 
dull;  eyes  bare,  inner  orbits  convergent  below;  scapal 
basin  concave,  simple  or  delimited  dorsaUy  by  a  carina 
which  may  be  lam«liale;  orbital  ffiwae  distinct  to  evan- 
escent; ocellar  trianpjo  fHi);idot  t!ui>  high;  gena  isiniple, 
broadened  veiilrulatcrally  and  with  a  ventral  tubercle 
(javanus),  or  bisected  by  a  carina  paralleling  posterior 
orbit  and  attaining  posterior  mandibular  condyle  (ye- 
nans);  occipital  carina  a  complete  drde  tangent  to  hypo- 
stomal  carina  or  joining  hypostomal  carina  (fig.  121  I); 
anicnnal  soclcets  contiguous  with  each  other  and  with 
inner  orbits;  male  antenna  with  1 3  articles;  scape  bicaii- 


nate;  male  flagellum  simple  or  modified,  without  ventral 

hair  fringe:  palpal  formula  6-4;  mandible  apically  bidcn- 

laie  in  miile.  irldentatc  in  femiilei  ssi^movemrai  mar- 
gin entire,  biner  margbi  usually  edentate;  pronotal  collar 

with  anterior  carina  which  reaches  pronotal  lobes  in 
males  and  most  females,  or  in  females  of  javanus  group 
curves  anteroventraOy  before  reaching  lobes;  scutum 
simple,  its  lateral  flange  terminating  above  tegula:  scutel- 
lum and  metanotum  simple;  postspiracular  carina,  omaul- 
us, and  acetabular  carina  present,  contimuuis:  verti- 
raulus  elongate,  sometimes  weak;  stcrnaulus,  hyperster- 
iiaulus,  and  mesopleurauius  absent;  propodeum  modera- 
tely sculptured,  dorsal  face  microridged,  rugose,  or  areo- 
late,  enclosure  not  or  weakly  defined,  lateral  propodeal 
carina  well  developed;  legs  simple  or  with  hlndfemur 
modified;  recurrent  vein  iniinng  submarginal  cell  beyond 
its  middle;  jugal  lobe  shorter  than  submedian  cell;  gaster 
with  first  segment  elonpte-peduncubte;  male  without 
pygidiai  plate,  female  pygidiai  plate  strongly  nanowed, 
concave. 

Ge(^r^iitkrttr^e:  Ethiopian,  Oriental  and  Austral- 
asian Regions.  67  species  are  known.  The  zoogeography 
of  Dasyproctus  has  been  discussed  in  detail  by  Leclercq 
(1958a).  This  genus  is  widely  distributed  throughout  the 
intertropical  areas  bounding  the  Indian  Ocean.  The 
Ethiopian  Region  is  richest  in  both  variety  and  number 
of  species.  The  range  of  one  of  these,  arabs,  extends 
east  to  PalUstan  via  the  desert  boundirig  the  Palearctic 
Region. 

Systematics:  Dasyproctus  and  XenJasyprnctus.  like 
WUliamsita,  are  evidently  descendants  of  the  ancestral 
forms  of  Ectemnhis.  In  all  three  and  most  Ectenmits 
the  recurrent  vein  reaches  the  submarginnl  cell  beyond 
its  middle,  the  verticauius  is  present,  the  ocelli  are  ar- 
ranged in  a  ^>inad  triangle,  the  female  pygidiai  phte  is 
narrowed  and  concave  apically.  and  the  male  antenna 
has  1 3  articles.  However,  in  Dasyproctus  and  A'eodasy- 
provius  the  first  segment  of  the  gaster  is  elongate-pedun> 
culate,  and  the  midtibial  spur  is  present  in  both  sexes. 
DasyprcKtus  is  distinguished  by  Its  dull  integument  and 
elongate  verticauius. 

The  genus  has  been  revised  by  Ledercq  who  first  pub- 
lished on  Oriental  forms  (19S6b,  1963)  and  then  covered 
the  .African  fauna,  gave  a  key  to  species,  discussed  spe- 
cies groups,  etc.  (1958a).  I'he  Asian  forms  were  keyed 
by  Ledercq  (1972a). 

Biology:  Dasyproctus  species  make  their  nests  in 
plant  stems  and  provision  with  Diptera.  The  African 
species  bipunctaius  is  considered  a  pest  because  it  makes 
nests  in  live,  flowering  steins  of  ornamental  plants.  In 
Malaya  A  hudetha  makes  netts  in  solid  dead  grass  steins 
(Cnrhrnicliis  ghiiuldiosa  Staph.)  and  provisions  with 
chloropids  and  otitids  (Pagden,  1934).  The  uncompleted 
nest  examined  by  Pagden  contained  four  ceUs  separated 
by  pith.  J.  van  der  Vecht  (1951)  gave  details  of  another 
Oriental  form,  agilis     ceylonicus).  Nests  were  made  in 
sorghum  stems  and  prey  consisted  mainly  of  Rivellia 
basUaris  Wiedemann  (Otiiidae),  aitiiough  Musca  and  An- 
tkerigom  (Muscidae),  and  Eumems  (Syrphidae)  were 
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also  provisioned.  Eggs  were  laid  on  the  venter  of  the  fly 
ill  ihe  neck  region.  Carpontei  ( 1*^42)  found  tliat  ihc 
otitid  fly  RiveUw  trigona  Hendel  was  the  preduminant 
prey  of  the  African  species  b^mnctatushditaatergm^ 
iind  that  up  to  1.''  Hies  were  placed  in  a  cell.  Michcncr 
(1971)  examined  a  rtesi  ut  anullicr  African  form,  Steven- 
soni  The  flies  contabied  in  thtee  cells  represented  two 
genera  of  Milichiidae. 

The  most  detailed  study  is  that  ot  liowden  ( i'J64) 
who  dealt  with  two  African  species,  hipunctatus  and 
kibonotensis.  The  latter  has  been  regarded  as  a  subsq;)ecies 
of  bipunctatus.  but  Rowden  found  biological  as  weH  as 
morpliolcuik;!!  vlilTetcnces  and  elevated  kibonotemh  to 
Species.  D.  bipunctatus  burrows  are  made  in  green  stems 
of  various  monocots.  Flowering  spikes  of  Gkidwbts  often 
colIiipvL-  .ind  die  as  a  result  of  the  tunneling.  On  the  other 
hand,  kibonotensis  makes  its  nests  in  solid,  live  stems  of 
Rubus  species.  From  the  entrance  on  the  side  of  a  stem, 
the  nest  pr'H-ecds  in  "(Uh  directions  (!ir(ni,i!h  the  Stem. 
The  section  diiecied  iowards  the  apical  nieristem  is 
completed  first  in  both  species.  Nests  of  bipunctatus 
ctMitain  between  six  and  19  cells,  but  those  of  kibtmo- 
tensis  apparently  never  exceed  seven  or  eight  cells.  Cells 
arc  separated  by  pilli.  Picy  u^cd  iiy  kibonotensis  rep- 
resented five  families,  but  Trirhilhrum  coffeae  ikzzi 
(Tephritidae)  and  I^nehaea  bevls  Bezzi  (Londiaeidae) 

were  the  ino^t  coiiKnon.  rki\vpnH  im  bipunctatus  also 
used  live  families  of  Diptera  but  most  prey  were  Antheri- 
gona  (Muscidae).  Bowdcn  theorised  on  the  ba^is  of  prey 
that  hipunctatus  searched  in  grassy  areas,  while  kibono- 
tensis hunted  in  understory  shrubs.  Ten  to  21  flics  are 
Stored  per  cell  in  the  two  species.  The  egg  is  usually  laid 
on  the  first  provision  on  the  venter  of  the  neclc 

Bowden  found  one  nest  of  kO>onotensis  that  appeared 
to  lie  llie  work  of  two  ieinales  usiiii!  a  conunon  eiiitance. 
A  small  Rubus  bush  may  contain  a  dozen  or  more  active 
nests  and  the  perennial  nature  of  the  plant  is  responsible 

for  a  kind  of  pres<icial  behavior  in  this  species.  Parental 
nests  arc  available  tor  habitation  by  progeny  for  con- 
siderable periods,  and  Bowden  feels  that  some  nests  are 
continuously  occupied  for  more  than  two  months.  He 
suggests  that  there  is  a  possibility  that  some  progeny  co- 
exist with  their  female  parent  and  that  it  is  conceivable 
that  there  is  a  continuity  of  experience  within  a  Rubus 
cdoriy  in  which  generations  may  overlap. 

Carpenter  (1942)  reared  the  mutiUid  Promecilla  uni- 
cinguhta  Bischoff  from  cells  of  bipunctatus.  and  Bowden 
(1964)  found  miltogranunine  Sarcophagidae  in  cells 
of  kibonotensis. 

Checklist  i>W)asyproctus 
abax  Ledercq,  19S8;  Zaire 

t^ilis  (F.  Smith),  I8S8  (Cnbto);  Oriental  Region  inel. 

Taiwan,  Philippines,  Borneo,  Celebes 

ceylonicus  Saussure.  1 867 

o//en/a//s  Cameron,  1890(Cnj6ro) 

indiciis  Saussure,  1892  (OnAm) 

injantulus  Kohl,  1894  (Oa/^ro) 
?  repebtus  Cameron,  1898  (Oubro) 


impetuosus  Cameron,  1901  (0»6n>) 

philippinensis  \sluiiead,  1904 
funestus  Turner,  1917 

iew/mertf  "Cameron**  Ledercq,  I9S0,  nomen  nudum 

angusticollis  (  Arnold).  1926  (TTt^/Wtf);  Rhodesia, 

Zaire,  Malawi 
angust^ns  (Arnold).  1927  (Thyret^s);  S.  Africa 

arahoiJes  Leclcrcci.  19.*>S;  Mali 

arabs  (Kohl).  1894  {Cruhro):  Pakistan,  lian,  Syria,  Israel, 

Egypt.  .Algeria,  Uganda,  Somalia 
obockensis  Ledercq,  1 949 
artisartus  Lederoq,  1972;  Philippines 
aurovcsiitus  Turner,  1912;  Sierra  Leone.  Upnda,  Malawi, 

S.  Africa 

auangOis  Ledercq,  1972;  Australia 
tenfcerf  (Arnold).  1927  (T^icofWf);  Zaue,  S.  Africa, 
Uganda 

nyAo/mi  Arnold,  1952  (Oabro) 
hasifasciatns  i ^fn>^]^\).  1951  (Cnrdio); Ethiopia 

benoUi  l.eclercq,  1958;  Zaire 

b^nctatus  Lepeletier  and  lirulle,  1 834;  Ethiopian  Region 
massaicusCmtvon,  1908 
/mcmhc/mj  Arnold,  1926  (TTivreopus) 
ssp.  rabiosiis  (\Lo\\\),  1894  (Cra/pro); Guinea,  Nigeria 
ssp./unereus  (y\rnold).  1926  {Viyreopus);  i<hodesia 
s^i.  Hchtenburgensis  (Arnold),  1926  (Cnbro);  S.  Africa 
ts^.  lugubris  (ArnM ).  1  'K'^  iCrahm);  Kenya  to  S. 
Africa,  ncc  l  abricius,  1793 
sip.  ovius  (Arnold),  1951  (Ovbro);  Ethiopia,  Uganda 
ssp.  tcmtreiii  l.ecleicq,  Ui'iS:  /;iirc 
ftm/f'/ (.Airiold).  1"M7  {Crabroy.  L\i»^,  liuiundi,  Zambia 
budJha  (("ameron ),  1 889  (Rltopalum);  Oriental  Region 
brookii  Bingham,  1896  (Qnbro) 
taprobane  Cameron,  1 898  fOaftro) 

/i/r;V;;j  CanuMon.  I*>0_i  {Cr.ihro) 
WMSaeui  C  ameron,  1903  (Crahrn) 
testaee^^sCsmtrcM,  1908 

humetriantts  Turner,  I'M  2:  Australia:  Queensland 
rmn/i  Leclercq,  1963;  I'hiiippmes:  Ncgros,  Mindanao, 
Suinbawa 

coHaris  (Arnold).  1932  {Thyreopus);  Zaire,  Burundi, 
Ruanda,  Rhodesia 

rumhiiicnsis  Arnold,  \ 40  (Crahro) 
conator  {Tuinct),  1 908  (Cradro);  Australia:  Queensland 
cmceoagnatus  (Arnold),  1940(OvAfo);  Ethiopian  Re- 
gion 

biaispiiiatm  Arnold,  1944  (Crahro) 
cmdelis  (.Saussure).  1892  (Crabro)\  Madagascar 
dubtosus  (Atnold),  1926  (/Vfrnv^pMi);  Ethiopian  Region 
etythrotoma  (Cameron).  1905  (Ooftro);  S.  Africa 
expectatusTumex,  1912;  Australia:  N.S.  Wales,  Victoria 
ferox  (Saussure),  1892  (Crabro);  Madagascar 

immmts  Saussure.  1892  [Crabro) 
foniinatui  lkMu:nont,  1        C.in.if','  U 
Jrater  (Dahlbom),  1844  (Megapodiuin);  S.  Africa 
dnm/r^r  (Saussure),  1892  (Cmbro);  Ethiopian  Regton, 
Cape  Verde  Is. 

braunsii  Kohl,  1894  (Crabro) 

ifoestedti  Quneron,  1908 
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jaeobsoni  ifiohl)^  1908  {Cmbm);  Indonesia 

otmW  Turner.  1912 

Javanm  Leclercq,  1956;  Java,  Borneo 
fimgHM33),  1936  (OaAra);  China:  Szechwan;  Taiwan, 
new  ciin^biiuiiiin  hy  J.  Leclercq 
quinqueimcuktui  Maa,  1936  {prabro),  nec  Lepeletier 
and  Bru]l6, 1834 
fonnnsamis  Tiuneki,  1968,  new  synonymy  by  J. 
Leclercq 

kSronoten^  Cameron,  1908;  Ethiopii,  Tanzania, 

Rhodesia,  /uirc.  Ci'iimla 
puBcttus  Arnold,  1944  (Cnbro) 
iwftitfAtfuf  Arnold,  19SI  (Cnbro) 
AUAl/Lederoq,  1958;  Zaire 
famiertofli  Leclercq,  1958;  Madagascar 
Uberiae  Leclercq,  1 958;  Liberia 
Ugnanus  (F.  Smith),  1864  (Cmbro);  Moluccas:  Morotai 
loealis  Leclercq,  1958;  Rlii)desia,  S.-W.  Africa 
medicus  Leclercq,  1958;  Nigeria,  Zaire 
oed^tttthus  (Arnold),  1933  {Thynopus);  Ethiopia, 

Kenya 

opijex  (Bingham),  1897  (Crahro);  Burma,  Malaya 

oppidanus  Leclercq,  \'')~2.  Sikkiir 
pentheri  Leclercq,  1956;  Sri  l^nk  i,  Java,  Philippines, 
Rores 

pu/MtfWs  (Nurse),  1902  {Crabro),  India 

quadricoloriVf.  F.  KIrby),  1900  {Rhopalum);  Socotn 

roAimus Leclercq.  I'-^ll.  New  Britain 

r«6e/&<s  Leclercq,  1958;  Ruanda 

ruflcaudb  (Arnold),  1926  {Thyreopus);  Ethiopian  Region 

saes  us  (Saussurc).  1 S92  [Crabro)\  Madagascar 

sakalavus  Leclercq,  1967;  Madagascar 

sandakama  Lederaq,  1972;  North  Borneo 

saussurei  (Kohl),  1894  (Crabro);  Madagascar 

infiarugoais  Arnold,  1944  (Crahro) 
jcom  (Turner),  1911  (Cra/jro);  Seychelles 
simillimus  (F.  Smith),  1856  (Os&w);  Ethiopia,  Burundi, 

Kenya,  S.  Africa 
solitariiis  (F.  Smith).  1859  (CraZ)m);  Indonesia:  Am 
stevemoni  (Arnold),  1926  {Thyreopus);  Ethiopian 

Region 

stevemonianus  Arnold,  1940  fCra/jro) 

occideMalis  Arnold,  1951  (Crabro) 
tanpora^  Ledercq,  1963;  North  Borneo 
townesi  Leclercq.  1963;  Philippines:  Negros,  Mindanao 
toxopterus  Leclercq.  1963;  Philippines:  Mindanao 
tyrontts  Leclercq,  1963;  North  Borneo 
unteinis  Lecleicq,  1972;  Celebes 
vapona  Leclercq,  1 963,  Philippines 
vechtinus  Leclercq,  1 95  7;  Celebes 
venom  (Kohl),  1894  (Crabro);  Ciuoltinei:  Palau 

tnmuKttkiHit  Krombeifi,  1949 
venitwi  K;<yrnen(,  1932;  .Australia:  Victoria 
weitcrinaitni  (Dj\\\bom).  1844  (Megapodium);  Zaiie, 
Rhodesia,  S.  Africa,  S.-\V.  Africa 

schoenlandi  Camenm,  1905 

rhodesiensis  Arnold,  1926  (I'hyreopus) 
yorki  Lederoq,  1956;  Auatralia:  Queensland,  W.  Aus> 
tralia 


yorkoides  Leclercq,  1972;  Philippines 

Genus  Williani&iia  fate 

Generic  diagnoHs:  Eyes  naked,  inner  orbits  convergent 
below;  scapal  basin  simple,  without  median  tubcicic, 
ecarinate;  orbital  foveae  distinct  or  indistinct ;  occllar 
triangle  broader  than  high  (fig.  1 2 1  G);  gena  simple; 
occipital  carina  incomplete,  flanged  and  fovcate  or  sim- 
ple, separated  from  hypostomai  carina,  curving  anteri- 
orly beneath  head,  sometimes  ending  In  a  tubercle; 
antennal  sockets  contiguous  or  slightly  separated  by  a 
low  ridge,  contiguous  to  or  sligtitly  separated  from  inner 
orbits;  male  antenna  with  1 3  articles;  scape  ecarinate 
or  unicarinate;  tligellum  with  first  .irticle  elongate  in 
both  sexes,  tlagelium  of  male  simple  or  ntodified,  with- 
out ventral  hair  fringe;  palpal  formula  6A;  mandiUe 
apically  bidcntate  in  botli  sexes,  female  with  prcapical 
tooth  on  inner  margin,  externoventral  margin  entire, 
inner  margin  without  basal  tooth  but  sometimes  expan- 
ded medially  into  an  acute  angle;  pronotal  collar  cari- 
nate  anteriorly,  rounded  or  angulate  laterally:  scutum 
with  strong  admedian  lines  and  notauli(fig.  121  G), 
scutal  flange  terminating  on  lateral  margin  above  tegula, 
prescutdlar  sulcut  foveate;  axillae,  scutellum,  and  meta- 
notum  simple;  poslspiracular  carina  continuous  with 
omaulus,  acetabular  carina  present  or  absent,  verticaulus 
present;  sternaulus,  hyperstemaulus,  and  mesoi^uraulus 
absent;  propodeum  weakly  to  moderately  sculptured, 
dorsal  face  with  enclosure  weakly  or  not  defined,  or 
coarsely  rugose; lateral  propoded  carina  absent;  legs 
of  mule  sometimes  modiHed  by  having  forctursus  flat- 
tened, iurctibia  expanded  apically,  forefeinur  with 
spine  beneath,  midbasitarsus  distorted,  or  midfemur 
flattened;  male  midtibia  without  apical  spur  or  at  most 
with  spur  very  small;  recurrent  vein  joining  submarginal 
cell  at  its  outer  third;  hindwing  normal  or  very  tiarrow, 
jugal  lobe  a  third  to  a  half  length  of  subinedian  cell, 
gaster  sessile;  male  with  quadrate  pygidial  plate,  that  of 
female  very  narrow,  concave. 

Geographic  range:  Australasian  Region.  The  eight 
members  of  this  genus  are  known  only  from  Australia 
and  neighboring  islands. 

Systematics:  Mlliainsita  resembles  Ertcmnius  very 
closely  and  is  evidently  a  relic  of  the  ci>  mm  '  i  mcestor 
ol'Eclemnius  and  Lestica  (Pate,  1947c;  LecK  i.  ;  I  '^Ob. 
1954a).  It  is  distinguished  by  the  following  c  i  iiunation 
of  characters:  male  antenna  with  13  articles;  orbital 
foveae  distinct  in  females  (fig.  121  G),  distinct  or  indis- 
tinct in  males;  pygidial  plate  of  female  strongly  narrowed 
and  concave,  thai  ni'  male  quadrate;  mldtibial  spur 

absent  or  very  small  in  male. 

Willkimsita  was  originally  based  on  a  single  species. 

Ixclercq  (  l95Qb)  transferred  seven  Specie*  described  by 
Turner  as  Crabro  (Solenius)  into  W^mtsUa  and  divided 
it  into  two  subgenera:  WSttmuita     and  Androcrabm. 

Key  to  subgenen  of  WUIiamsita 

I.  Male  flagellum  simple;  occipital  carina  angling 
torward  to  parallel  hypostomai  carina  for 
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a  third  to  half  its  length,  terminating  abniptly 

or  in  a  tubercle;  hindwins  very  narrow   

  Wittkmsita  u. 

Male  flagcllum  with  at  least  one  article  modi- 

tieil;  occipital  caritu  short  and  without 

tubcri.lc;  hindwmg  normdi ....  In Jrocrabro  Leclcrcq 

Biology:  Fvaiis  and  Mattliews  ( 1 97 1  a)  reported  three 
females  ui  Ii'.  biviitata  in  the  National  Museum  of  Vic- 
toria pinned  with  prey  identified  as  Calliphora  tibialis 
Macquart  (Calliphoridae).  A  label  indicated  they  had 
been  talcen  from  nests  in  a  willow  log  at  Pascoe  Vale, 
Victoria. 

Checklist  of  William sita 

(All  except  It'.  {WiUitunsita)  ttuvocakJunica  arc  in  sub- 
gfimuAndrocnUm)) 

bivittata  (Turner  ),  l')08  (Cn?/)^});  Austialia:  Victoria 
manifesiata  (Turner).  19  IS  (Omftro);  (w.  Australia 
negkcta  (F.  Smith),  1868  (Oabro):  s.  Australia 
novocaleJoiiica  (Williains),  1945  (Crabro);  New  Caledonia 
ordinaria  (Turner),  1908  {Crabtv);  Australia:  Queensland 
senna  (Turner),  191 5  (Ovbro);  New  Hebrides 
smifhiensis  Leclerct|.  1954.  Australia:  Queensland, 
Australian  Capital  Icrritory 
trideniata  F.  Stnidi,  1868  (Ob6/o),  nec  Fabiicius, 
1775 

tasrmnica  (F.  Smith).  1856  iCrabm);  Australia:  Tas- 
mania 

Genus  Ederanius  Dahlbom 

Generic  diagnosis:  Eyes  bare,  inner  orhits  convcri;eiiI 
below ;  scapal  basin  simple  or  with  a  weak  carina  ntedially 
above; orbital  foveae  indistinct  (rarely  rather  distinct  in 
ifcrmewWM/ group):  i>ce!Uir  iiiiinL'lf  hroad  (nearly  equi- 
lateral in  a  few  species  ot  kntwniani  group);  vertex  sim- 
ple or  with  a  weak  sulcus  extending  iiackwani  fioni  an 

terior  ocellus,  its  punctation  usually  similar  to  that  in 
front  of  ocellar  triangle;  gena  simple;  occipital  carina 

complete  to  hyposlomal  carina  or  ru-iirly  so.  antennal 
sockets  close  together  and  to  inner  orbits  (a  little  re- 
moved from  latter  in  rubrocaudatus  group);  male  an- 
U'luia  with  12  Of  rarely  \  y  articles; scape  ecarinale,  uni- 
cannate  or  bicarinate;  male  tlagellum  simple  oi  modi- 
fied, without  ventral  hair  fringe;  palpal  formula  6-4, 
mandible  apically  bidentate  or  tiidentate,  extemoventral 
margin  unnotched,  inner  margin  often  with  a  laige  tooth, 
rarely  cdciitaie;  prontital  collar  carinatc  or  sometimes 
ecarinatc;  scutum  simple,  lateral  tlange  extending  in 
front  of  tegula,  notauli  sometimes  ridged;  piescutellar 
sulcus  foveatc;  mclanotuin  simple:  postspiractJlar  Carina 
continuous  with  omaulusaiid  acetabular  carina,  Ster- 
naulus  sometimes  present  as  foi..ar;:  extension  of  vert  i- 
caulus  which  is  always  at  least  L-sliapcd.  hyperstemaulus 
and  mesopleuraulus  absent:  propodcum  coarsely  or  some- 
times finely  sculjMurcd.  enclosure  usually  ucll  deliiu-.!. 
rarely  (in  krusemani  group)  polished;  lateral  propodeal 
carina  present  or  absent;  legs  simple  or  modified,  male 
midtihia  sometimes  wiihour  an  apical  spur;  iccufrciii 
vein  joining  submarginal  cell  beyond  its  distal  third 


(fig.  122  G)  (rare  exceptions),  marginal  cell  rather  trun- 
cate distally:  jugal  lobe  shorter  than  submedian  cell; 
gaster  sessile  or  pedunculate,  pygidial  plate  of  male 
sometimes  delmed,  that  of  female  strongly  narrowed 
apically  and  spout  shaped  (fig.  122  D),  rarely  flat  and 
triangular. 

Geographic  range:  Worldwide  but  only  two  species  in 

Australia.  About  160  species  have  been  described.  Numer- 
ous closely  related  species  are  a  feature  of  the  fauna  in 
the  Hawaiian  Idands. 

fystemalics:  Most  l:\  ieiyiiiiiia  are  easily  recogni/abie 
by  their  rather  coarse  sculpture,  low  ocellar  triangle,  well 
developed  and  L-shaped  verticaulus,  guttershaped  pygid- 
ial area  in  the  female  f  fi^j.  1  22  D),  and  the  1 2  articles 
of  the  male  antenna.  However,  a  number  of  small  species 
groups  or  ''subgenera"  are  not  in  agrecmeiu  u  ith  one  or 
more  of  the  more  common  characters.  To  understand 
the  odd  groups  it  is  necessary  to  have  a  picture  of  tiic 
most  commonly  encountered  situation,  agreeing  for  the 
most  part  with  the  "subgenus  Hypocmbm";  yellowish 
or  whitish  markfaigs  rather  extensWe;  mandible  with  a 
stron.g  inner  tooth;  male  antenna  with  12  articles,  llagel- 
lomere  I  in  both  sexes  longer  than  11  but  not  twice  as 
Itmg;  antennal  sockets  contiguous  with  ocular  margin  or 
almost  so;clypeal  pubescence  appresscd  and  silvery  or 
golden;  scapal  basin  not  margined  above  by  even  a  faint 
carina;  pronotal  collar  with  a  dorsal  carina  which  does 
not  extend  onto  pronotal  lobes:  forcfemur  of  male  not 
expanded  slueldlike,  thoracic  sculpture  rather  coarse 
and  close,  often  ridged  but  SCUtum  without  microridges 
anteriorly  and  longitudinal  ones  medially;  scutcllum 
rather  simply  convex;  verticaulus  not  extending  tar  for- 
ward: pygidial  plate  of  male  undeveloped:  pygidial  plate 
of  female  not  flat  but  gutter  shaped  and  greatly  narrowed 
posteriorly  ( fig.  1 22  D).  The  1 6  species  groups  (or  sub- 
genera)  in  current  use  arc  host  identified  hv  their  excep- 
tions to  the  above  list.  We  prefer  to  consider  them  as  spe- 
des  groups  rather  than  as  subgenera,  but  for  the  benefit 
of  those  who  take  a  different  view,  we  have  used  the 
equivalent  nihgeneric  names  along  with  a  letter  designa- 
ti<in  which  hallows  each  species  name  in  the  checklist. 

b\  donwigensis  group  (A,  =  Apocteitmius  Leclercq). 
Verticaulus  (precoxal  carina  of  Lederoq)  connected  to 

c>mau!us  by  stcrnaiilus  orneariy  so;  tergum  I  coarsely 
punctate  and  rather  flattened;  male  pygidial  plate  some- 
times developed  but  rounded. 

F.  "icnyllun  group  (Ca,  =  Camerunittis  Leclercq).  Scu- 
tum puMciaie-sJiagreeiied  or  punctate,  not  ridged;  male 
pygidial  plate  developed  and  subquadratc. 

E.  lapiclarius  group  (CI.  -  Qytochiysis  A.  Morawitz). 
Flagellomere  T  in  both  sexes  at  least  twice  as  long  as  11; 
pronotal  collar  frequently  ecarinale:  mandible  without  an 
imicr  tooth;  thoracic  sculpture  mostly  not  coarse. 

£1  gutttttus  group  (E,  -  Eetemnius  Dahlbom  8.s.).  Sca- 
pa!  basin  at  least  faintly  margined  by  a  carina  at  upper 
middle;  female  clypcus  often  strongly  produced  and  trun- 
cate medially. 

dcccnumculatus  group  (H,  =  Hypocrabro  Ashmead). 
Generally  agreeing  with  basic  list  of  characters  in  the 
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(lofningeiisn  gfoiip. 

Kft/niicliii  group  (I,  =  Iwaiaia  Tsuneki).  Scutum  with 
spane  and  somewhat  longitudinally  joined  punctures; 
male  pygidtal  plate  developed  and  subquadrate;  male  fla- 
gcllomcrc  IV  excavated  beneath  and  produced  apically 
(contraiy  to  merQfUm  group);  one  q)ecies  from  Madagas- 
car  and  another  from  Japan  and  Taiwan. 

E.  leonesus  group  (L,  =  I.eocrabro  Leclercq).  Male 
antenna  with  13  articles,  flagellumere  I  shorter  than  II; 
scutelhim  at  posterior  fourth  with  a  transverse  ridge  pre- 
ceded by  a  rOWOrpitS;vertlcaulus  prnlongL-d  anlcriorly 
and  curving  ventraOy;  one  species  from  Souih  America. 

£1  cyanauges  group  (Mer, » jl/«rojp&  Fate),  btegument 
distinctly  metallic  blue;  male  forefemur  shiddUce;  one 
species  iVoni  Cuba. 

K  littaatus  group  (Met,  -  Metaaabm  Aihmead).  Scu* 
turn  witli  transverse  inicroridges anteriorly  and  longitudi- 
nal ones  behind  thcni. 

E.  rubrocaudatus  group  (N,  *  Nesocrabro  Perlcins). 
Body  iiftcn  all  dark  or  alinosi  so:  m;inclihle  with  a  wealc 
iniu'i  looiii;  clypeal  pubescence  reddish  gold  to  silvery 
buff,  semierect;antennal  sockets  well  removed  from  ocu- 
lar margins;  thoracic  sculpture  mostly  fine;  six  species 
from  Hawaiian  Islands. 

/;■.  ahitonnis  group  (O,  =  Orcocmbro  Perlcins).  Body 
often  all  dark  or  nearly  so;  mandible  with  a  weak  in- 
ternal tooth;  thoracic  sculpture  mostly  fine;  female 
py^dial  phite  more  nearly  Hal  and  C'mAw-like  than  ttsual; 
many  species  from  Hawaiian  Islands. 

£1  krusemmi  pmp  (Pol, «  PoHcrabro  Leclercq).  inte- 
gument extensively  smooth  or  finely  sculptured,  propo- 
deal  enclosure  polished;  pronutal  collar  ecarinate;  flagd- 
lomere  I  a  little  longer  or  shorter  than  II;  much  like 
Crossocerus  but  verticaulus  present;  forcwing  different, 
and  male  antennae  with  12  articles;  four  species  from 
India  to  East  Indies. 

£.  tabanicida  group  (P-1,  =  Proioctemnius  Leclercq). 
Male  antenna  with  1 3  articles,  flagellomere  I  Sorter  than 
II; one  species  froni  Biazil. 

E.  rufifemw  group  (,P-2,  =  Protolhyreupus  Ashmead). 
Female  pygidial  plate  a  flat  triangle  as  in  Crabro;  scape 
ecarinate;  two  North  American  spedes. 

E.  crassicomis  group  (T,  =  Thyreocenis  A.  Costa). 
Male  flagellomeres  IMV  flattened  and  dilated,  excavate 
beneath;  flaijellomcre  I  shorter  thaji  11;  carina  of  pro- 
nolal  collar  extending  onto  pronotal  lubes;  eiglit  species 
from  southern  Europe  to  southwest  Asia. 

£  ffMr^jtsnoHtff  group  (Y,  =  Yanonais  Tsuneki).  Fe- 
male flageHomeriB  I  at  least  twice  as  long  as  II;  meso- 
plcuron  leatfany  or  dull,  v.  itliout  iceular  punctation; 
prupodeai  endoturo  nearly  all  smooth;  three  species 
from  SiUieria  and  Sikkim  to  mountains  of  Japan  and 
China. 

EcMnnius  seems  most  closely  lelated  on  the  one  band 
to  Lestka  and  iin  the  other  lo  Crossoccrus.  Only  the 
more  ooaisely  sculptured  £'c/emiiais  would  be  confused 
with  Lestka,  and  the  weD  defined  orbital  foveae  of  the 

latter  are  sufficient  for  separation.  The  krusemani  gimp 
of  species  seems  to  lean  toward  Crossocerus  as  indicated 


by  \ii\m  ( 1  ^? 

and  kmsemani  The  somewhat  high  ocellar  triangle,  rath- 
er distinct  orbital  foveae,  and  polished  integument  of  its 
species  places  Ihcm  outside  the  usual  concept  of  Ectem- 
nius.  The  presence  of  a  verticaulus  and  the  1 2  articles  of 
the  male  antenna  differentiate  them  from  Crossocerus. 

Characters  useful  at  the  specific  level,  in  addition  to 
the  group  distinctions,  are  found  in  the  color  pattern, 
sculpture,  relative  length  of  flagellomere  1,  nature  of  the 
excavations  commonly  seen  on  mate  flagellomeres,  clypeal 
shape,  presence  or  absence  of  a  basuvcntra!  tnuth  or 
lamina  on  the  male  forefemur,  shape  of  the  basal  mid- 
tarsomeres  of  males,  and  details  of  the  fenule  pygidial 
plate. 

Ectemnius  was  considered  as  a  part  oi  Crabro  by  most 
authors  before  Pate's  classic  "Genera  of  pemphilidine 
wasps"  ( 1944b).  It  is  the  second  largest  genus  in  the  tribe, 
exceeded  in  number  of  species  only  by  Crosiucerus.  It  is 
certainly  one  of  the  more  highly  evolved  crabronin  gen- 
era as  indicated  by  its  position  in  table  15.  In  the  past  20 
years,  most  cunt ribiit ions  to  our  knowledge  o( Ecieinnius 
have  come  from  Jean  Leclercq  and  Kalsuji  Tsuneki  but 
particularly  from  the  former.  Partial  keys  lo  subgenera 
were  given  by  Leclercq  (1954a,  1958c,  1968b)  and  keys 
to  species  by  Leclercq  (1958c,  d)  in  southeast  Asia  and 
(1968b)  in  Latin  America.  Beaumont  (1964b)  gave  a  use- 
ful Mlustrated  key  to  the  species  of  central  Europe.  An 
important  recent  paper  on  Latin  American  q>ecies  is  that 
crf'Ledercq  (1972b). 

Btok^:  As  might  be  expected  hi  such  a  targe  genus 
LiitiMdorablc  biological  information  has  accutnutated In- 
volving more  than  JU  species.  1  here  does  not  seem  to  be 
mudi  correlation  between  habits  and  species  groups  (or 
subgenera)  in  choice  of  nesting  site  or  of  prey.  However, 
no  data  arc  available  for  the  ruj'i/emur.  crassicomis,  kruse- 
mani,  tnartfaiwwU,  cyanauges,  or  ieonestts  groups. 

Eetemntts  burrows  are  often  made  in  decaying  wood 
of  logs  or  stumps  but  sometimes  in  rather  sound  lumber 
(Krtimbein,  1963a:  cephahlcs).  A  considerable  number 
of  smaller  species  nest  in  pithy  twigs  (i^rker  and  Bohart, 
1966:  sfm^erus;  Krombein,  1963a:  paucimacukitus,  stit- 
picola:  Tsuneki,  I960:  mbicola).  GiuLmJ  nests  have  been 
reported  mostly  for  Hawaiian  species.  Some  of  these  have 
the  female  pygidial  plate  relatively  broad  and  nearly  flat 
(Yoshimoto,  I960:  ruhrocaiiLlafus,  cnnpacttis,  atripcn- 
nis,  unkolor).  We  are  not  aware  of  published  information 
on  the  mfyemur  group  of  North  America  (dilectus,  nrfh 
femur},  but  the  flat  pygidial  plates  of  females  are  often 
observed  to  be  worn  in  museum  specimens  and  bear  glo- 
bules of  soil.  In  addition  thLre  is  j  sliorl  rake  on  the  fe- 
male front  basitarsus.  Consequently,  they  are  almost  cer- 
tainly ground-nesting.  Burrows  in  decayed  wood 
are  frequently  multiple  and  complicated,  with  as 
many  as  24  branches,  each  ending  in  a  cell 
(Tsuneki,  I960:  ruficomis,  as  niffr(fions).  Occas- 
sionally,  a  number  of  branches  may  contain  two  cells 
so  that  the  total  may  readt  40  (Tsuneki,  1960:  spinipes). 
During  provisioning  the  burrow  entrances  may  be  left 
open  (Tsuneki,  1960:  nigrUarsus)  or  closed  (Tsuneki, 
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1960;  konowi).  Many  species  arc  imillivoliine  (Kr»)inbein, 
1963a),  and  it  is  coiiimon  for  them  to  rc-usc  old  nests  in 
logs,  remodeling  and  extending  them  (Tsuneki,  1960). 
Tsuneki  reported  also  that  the  egg  is  laid  on  the  venter  of 
the  neck  of  the  Hrst  prey  in  the  cell  but  Is  not  deposited 
until  the  cell  is  fully  provisioned. 

Adult  flies  are  the  favored  prey  for  Fctemnius.  Litera- 
ture reports  iittliiKirily  list  S\  iphitlae,  StiatiomyiJac.  aiui 
Muscoidca;  less  often  Tabanidae,  DoUcliopodidae,  and 
Therevidae:  and  rarely  Tipulidae,  Ephydridae,  Acroceri- 
dae.  Pipuncniidae,  and  a  variety  of  small  flies.  More  unus- 
ual piey  arc  Lepidoptera,  Ephciiieruptcra.  Neuioptera, 
and  Orthoptera.  According  to  Tsuneki  ( I  '■>60).  IJ.  ^ttnipes 
piiivisioiK  with  :!  I  'f  ■••  v:iT!iM\'  iif  ;uiull  mollis  init  especl- 
all\  I'vialidae.  Oiie  l)vaemd  buUerlly  was  also  given  as 
pi  l\  The  same  author  also  confirmed  the  use  of  long- 
liorned  grasshoppers  (Conocephalus)  by  £.  Jurukhii  as 
previously  reported  by  Iwata  (1941).  The  records  of  Chiy- 
sopidao  (^'asiiniatSLi  and  Wataruihe.  uhlfttcrcri) 
and  mayflies  (  Tsuneki,  196U:  rubicok)  appear  tu  be 
"mistakes"  by  the  wasp  or  merely  supplements  to  the 
normal  My  pri)visi()ns- 

Aeeurdiiig  to  l:vans  (19b4d;,  the  Old  World  species 
xexcinctus  (vs^uodrkinctut)  nest  oommunaOy,  several 
females  sharing  a  common  burrow  entrance. 

A  variety  of  parasites  were  recorded  during  an  in-depth 
Study  by  Kr<  iml)ein  (1964c)  of  the  twig  ncsling  /;.  paucf 
nuuukitus.  1  lifv  '.ere  in  the  families  Plioridae,  Anthomy- 
iidae,  Perilanip:  :jv  .  l  orymidae,  and  Platygasterldae. 

Tlie  most  detailed  work  on  biology  is  that  of  Tsuneki 
(1960),  who  included  12  Japanese  species.  Other  exten- 
sive reports  are  those  of  Yoshimoto  (I960),  who  summar- 
ized previous  findings  n{  1    Hawaiian  species,  and  Kroni- 
bein  (19b3a),  who  piesented  data  on  ciglit  species  in 
eastern  United  States.  Older  references  are  ^ven  by  Kohl 
(1915)  and  Leclercq  (I')54a) 

Checklist  ot  I'ctoniiius 

abnonnis  (Blackburn),  1887  (C'/a^w);  Hawaiian  Is.:  Oahu 
(O) 

tihyssinkus  (Arnold).  I'^^M?  (Crabm):  Ethiopia  (Met) 
aJspecians  (Blackburn),  1887  {Crabro):  Hawaiian  Is.: 

Hawaii,  Molokai,  Maui  (N) 
dacmonius  Perkins,  I8W  {Newcrabro) 
agyais  (Cameron),  1904  (Crabro);  Himalaya  Mts.,  Java. 

Sumatra.  Malaya,  Philippines Q'bl).  new combinatfcm  by 

J.  Leclercq 

forestus  Leclercq,  1958,  new  synonymy  by  J.  Lederoq 

albimanilatus  Tsuneki.  I')66;  Ryukyus  (Ca) 
alidtanun  I  suncki,  1968;  Taiwan  (Ca) 
a^Oieus  Pate,  1946;  w.  U.S.  (H) 
ammanitus  Lederoq,  1958;  India:  Assam;  China:  Tonlcin 
(Ca) 

aprunana  Leclercq,  1968;  Mexico:  Orizaba  (H) 
mmtus  (Say),  1837  {Oabro);  Nearctic  Region  (HX  new 
statittby  R.  Bohart 


/wcAarc/H  Cresstm,  1865  (Crabro) 

honestus  Cicisou.  1865  (Crabro) 

viUo^ifrom  Packard.  1866  {Crabro) 

nokomis  Rohwer,  1908(Chi6ro) 

t^rysargyniis  Mickel,  1917  (STlenftit),  lapsus  and  mis- 

identification  of  chrysargyrus 
asiaticus  Leclercq,  19.50;  Sikkim  (Y) 
i/mcr/Js  (Ctesson),  1865  (Crabro);  Neurctic  l<e>;ion  (t) 
bruimeipes  Packard,  1866  (Crabro),  new  synonymy 

by  R.  Bohart 

Ihxii  Kincaid,  1900  (Crabro) 
atripeimis  (Perkins),  1 899  (Crabro);  Hawaii  (0) 
eurfceps  (Cresson).  1865  (On/rro);  Cuba.  Bahamas  (H) 

azteats  Leclercq.  195] ;  Mexico:  Orizaba;  Hrazil  (H) 
basijlavus  (Bretlies).  1910  (Cnihro);  Mexico  to  Argentina 
(H) 

umbrosus  Schiottky,  1914  (^yhcrabro ) 
CDSsuf  Ledercq.  1956 

bcrisiits  Leclercq.  1972  .  Arceiilina  (11) 
besseyae  (Rohwer),  1908  (Xyhcrabro);w.  U.S.  (H) 
bideeoratus  (PerkbisX  1899  iNeaoenbroy,  Hawaii  (N) 
bogoremis  Leclercq,  1958;  S.  India,  Java,  SingapOie, 

Philippines  (Ca) 
bokna  Leclercq,  1958;  Malaya  (Ca) 

ssp.  ^e('</i7H7;?/.v  Leclercq.  I95S:  Java 
boreaiii  (Zellcrsledl),  1838  (Crabro):  I'alearclic  Region 
(E) 

bpunetatus  Zelterstedt,  1838  (Crabro),  nec  Fabridus, 
1787 

/j(?r///i/.?  Heirich-Scliaeffcr,  1841  (Crabro) 
gredieri  Kohl,  1 887  (Lindenius),  new  synonymy  by  J, 
Leclercq 

iHiri-d  'r/i  Lccfcr.q.  1968;  Costa  Rica  (Ce) 
cahiuitua  (\r.  Smith),  1873  (Crabro);  S.  America,  incL 
Trinidad  and  Curacao  (A) 

maculleomis  Taschenberg,  1875  (Oiabro} 

AoA&icus  Leclercq,  1950 

capricorniais  Leclercq,  1950 

riojacus  Ledcrcq,  1950 

e^erensis  Ledercq,  1950 
cavifrnm  (Thomson ).  1 870  (OnAfo); Palearctic  Region 
incl.  Biitisli  isles  (Ce ) 

tbMmipu^ueltttus  Retzius,  1783  (Sphex) 
aumrius  Matsumura,  1912  (Ov^ro) 
ssp.  ttzflrte««J  Tsuneki,  1972;  Taiwan 
ssp.  nipponensis  Tsuneki,  1972:  Japan 
cen/ra/u  (Cameron),  1891  (Oabro);sw.  U.S.,  Mexico  to 
Colombia  and  Trinidad  (A) 

ccphahfts  (Olivier  I.  1  792  (Cnihro);  Europe,  e.  U.&  (Met) 
floralis  Olivier,  1 792  (Qvbro) 
ggnkulana  Olivier,  1792  (Oabm) 
t&iaHs  Olwier,  1792  (Crabro ) 
leqMotesHta^,  1799  (Crabro),  nec  Olivier,  1792 
striatus  Lepeletier  and  BiulM,  1834  (Qebro),  p.  lOfJ 
omatUS  Lepeleliei  anil  H'lille,  \HM  (Crabro) 
Striatus  Lepeletier  ana  brulle,  1834,  p.  744  (Cerato- 
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eoba),  nec  Upeletier  and  BrulU,  1834,  p.  707 
stria tulus  Lepektier  and  BruU^,  1834,  p.  737  (STipAa- 

ripus) 

UndaOus  Shuckard,  1837  (OvAro) 

sliuckanl!  Dahlbom,  1838  (Cmbro) 

iiUernipius  Dahlbom,  1845  (Crabro),  unnecessary  new 

name  for  shuckard i,  nec  habricius.  1787 
fargeii  F.  Smith,  1856  iCnabro),  new  name  for  Cerato- 

colus  sirktus 

Undauis  Indibald,  18S9  (OvfrroX  emendation  or  lap- 
sus 

ffc/cuiliin/sProvancher,  \%%2{Oabro) 
ruthenicus  F.  Morawitz,  1892  {Crabro) 
lindmU  "Inchbald  '  DaUa  Torre,  1897  (prabro) 
chagrtnatta  Lederoq,  1950;  Costa  Rica,  Ecuador  (Ce) 

ssp.  cayeme  Ledercq,  Argentina 
chry sites  {JtixAS),  1892  {Crabro),  India,  Japan,  Korea,  Tai- 
wan, Ryukyus,  Phflippinea,  e.  U.S.S.R.  (Met) 
auriomus  l!inghain,  1897  (Crahro) 
kluisiaiius  C  umeron,  1'''02  {Crabro) 
butttani  Ledercq,  1963,  new  ^nonymy  by  J.  Ledeicq 
cicarei  Icclcrcq,  1964:  Guyana  (H) 
compacius  (Perkins),  1899  {S'esocrabro);  Hawaiian  Is.: 
Kauai,  Lanai.  Oahu  (N) 
lanaiensis  Perkins,  1899  (Nesocrabro^ 
<»;^R&  (Walker),  1871  (O0Afio);Mediteinmeanaraa, 
sw.  USSR,  n.  India  (H) 
iaevigatus  De  Stetani,  1884 
pedtcelbris  F.  Morawitz,  1889  (Ovtro) 
flavicollis  F,  Morawitz,  1892  (Crabro) 
hannonis  Gribodo,  1896  (Crabro) 
balucha  Nurse,  1903  {Oabro),  6  only 
tubtilus  "Perez".  Antiga  and  Bofin,  1904  {Cnbn\ 
nomen  nudum 
conglobatus  (l\imer),  1908  (OnUno);  Australia:  Queens- 
land (Ca) 

comim/us(FabriciusK  18U4  (Crabro);  Holarctic  Region 
(H) 

semaculaUis  Say,  1824  (Crabro),  nec  Olivier,  1 792 
pURCftinrs  Lepeletier  and  Brulle.  1834  (Solenius),  p. 
720 

puiKtatus  Lepeleiier  and  Brulle,  1834  (Ceratocolus), 
p.  749,  nec  Lepeletier  and  BrulW,  1834,  p.  720 

/r/.Vf/far.n's  nerrich-Sdiaeffcr,  1H41  (Crabro) 
sulpftureipes  F.  Smith,  1856  (Crabro) 
Anpramif  F.  Smith.  1856  (Oafifo),  new  name  for 

punctatus  I.epeletier  and  BrulM,  p.  749 

Jusatarsus  "I  lerrich-Schaetfer"  Schenck,  1857  (Cra- 
bro), lapsus 

vagatus  F.  Smith,  1869  (Crabro) 

granulatusVfslker.  1871  (Crabro) 

rixi'sopuiidiHus  TiisJioiibeig.  1875  (jOnobro) 

validus  De  Slelaiu,  1884  (Crabro) 

vagans  Fokker.  1887  (Oabro) 

shssonar  \shmead,  1902  (Xylocrahro) 

biscxniaculatus  Viereck,  1910  (Crabro),  new  name  for 
aexmaadatmSaiff 


sayi  Cockerell,  1910  (Oaftio),  new  name  for  sexmacu- 

bitus  Say 
g^anJi  Rohwer,  19|  7  (Soleiiitis) 
VtgUS  of  authors,  not  Linnaeus 
asp.  rufitarsis  (Dalla  Torre),  1897  (CraZiro); Canary  Is., 
new  name  for  rufipes  (  Art.  59c) 
mftpes  Brulle,  1 839  (Crabro),  nec  Crabro  rufipes  (Le- 
peletier and  Brulle),  1834  (Ceratocolus) 
corporaali  Ledercq,  1950;  Sumatra  (Ce) 
corrugatus  (Packard),  1 866  (Crabro)\  Nearctic  Region  (E) 
pauper  Packard,  1866  (Crabro) 
operas  Rohwer,  I9TO  (Crabro) 
drymocallidh  Rohwer,  1908  (Crabro) 
eorvUlus  Ledercq,  1961;  Malaya;  India:  Assam  (11) 

(Lepeletier  and  BruU£),  1834  (Solenbis);  W.  Indies 

(A) 

crassicomis  (Spinola),  1808  (Crabro);  hutopc.  sw.  USSR 

CO 

hybridm  Eversmann.  1 S49  (Crabro) 
piutctulalus  De  Siefani.  1 884 
tkuhis  De  Stefanl,  1884 

crippsi  ( AinoVA).  \')17  (Tfiyrcopus).  Rhodesia  (Met) 

ssp.  mozambicus  (Arnold),  19bL)(C>a6/io); Mozambique 
crudKtor  Leclercq,  1968;  Brazil.  Aigentina  (H) 
cuemoai  Ledercq,  1963;  Philippines:  Negros,  Panay  (T) 
curietenOiQia&tt),  1939  (Crabro);  e.  Europe  (T) 
curtipes  (Perkins),  1899  (Crabro);  Hawaii  (O) 
cyanauges^tty  1936;  Cuba  (Mer) 
deatama  Ledercq,  1968;  Br^,  Argentina,  Paraguay  (H) 
decemmacidatus  { Say),  1823  (OsAro);  e.  of  Rocky  Mts. 
in  U.S.,  Mexico  (H) 
dtryamgyrua  Lepeletier  and  BrulM,  1834  {CrtAro), 

new  synnnyiiiy  by  Hohart 
chrysarginus  Lepeletier,  1845  (Crabro),  lapsus 
duysargums  Dahlbom,  1845  (Crabro\  lapsus 
coUimis  F.  Smith,  1856  (Crabro) 
aurifrons  F.  Smith,  1856  (Crabro) 
nomm  Rohwer,  1911  (OoAto) 
tequesta  Pate,  1946,  new  status  by  Bohart 
defiguratiis  Leclercq,  1972;  Bolivia  (H) 
ditaticornis  (I-  Morawitl),  1893 (Chr6Ri);sw.  USSR: 

Turkmen  S.S.K.  (T) 
ductus  (Cresaon),  1 865  (On^);  Nearctic  Region 
(P-2) 

bigeminus  Patton,  1879  {Oabro) 
megacephdus  Rohwer,  1908  {Oabro\  nec  Rossi, 

I  700 

dileclijorinis  Rohwer.  1909  iCrahru) 
cnasiceps  Mickel,  1916  (Crabro ) 
dherepans  (Ciffard),  1915  (Melanocmbroy,  Hawaiian  Is.: 
Kauai  L  (O) 

distinctiu  (F.  Smith),  18S6  (Osftfo);  Hawaiian  is.:  Oahu 
1.(0) 

notosHctta  Perkins,  1899  (Ctadw) 
dh'es  ( Lepeletier  and  BrulM),  1 834  (^otentis);  Holaictic 

Region  (E) 

octonotatta  Lepeletier  and  Bruil6, 1834  (5ofento) 
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(dattOus  DahlboBi*  1838  {Cnbro) 

pUlipes  Ilerrich-Sdweffcr.  1841  (Crabro) 
octavonotatus  Lepeletier,  1845  {Sulenius),  emendation 
auntus  F.  Smith,  1856  (Oubm) 

nidiiraimx  (  ressiMi,  1       (Crahm),  necGistel,  1857 
crisiuttis  I'uckard,  I H66  {Crabro) 
cubiceps  Packard,  1 866  (Crabro) 
heradei  Rohwer.  1908  {Crabro) 
montivagans  Strand,  1917  (Crabro),  new  name  for 
inoufarnis 
dizoster  Pile,  1947;  Jamaica  (  A) 
dlom/^^ris  Leclercq.  1950;  Ecuador  (A) 
duminkamts  Hvaiis,  1*)72;  W.  indies:  Ooininica(H) 
dungemis  Leclercq,  1958;  Java  (T) 

ssp.  wifffMnapongsin'Tnineki.  1963;ThaaMd 
embcliae  Lederoq,  19S8;Mabya,  Java,  Thailand,  Philip- 

pines  (Cz) 
erebus  Ledercq,  1958;  Malaya  (Ca) 
estermsis  Leclercq,  1950;  Argentina  (A) 
excavatus  (W.  Fox),  1892  (Crabro);  U.S.:  Florida.  Mexico; 
Costa  Kica  (11) 
baiUai  Rohwec»  1909  (Qafrm),  new  status  by  fiohart 
mvlnus  Lederoq,  1968 
flagallarius  (F.  Morawitz),  1892  (CWrdra);  sw.  USSR, 
India  (T) 
batudia  hfurae.  1903,  in  part 
flavipcwm  ( 1  epoLnior  iiiid  HrulU),  1834  (OerafOCoAtt); 
Bcuadur  to  Argentina  (H) 
cordOHme  Leclercq.  1950 
/faWjA/rms  Tsiineki.  I'^>54:  Japan  (Ca) 
flironus  Leclercq,  1968;  Paraguay.  IJrazil  (A) 
fos»>rius  (Linnaeus).  1758  {^ex)\  Europe,  USSR.  Tur- 
key (Met) 
6ti£^Adiuj  Christ,  1791  {Sphex) 
apidiphorus  Schrank,  1802  (Ovdro) 

synonymy  by  J.  Leclercq 
fiisclpennis  Lepeletier  and  Brulle,  1834  iSoknius\  p. 

714.  ncL  I  i-pdcticr  and  Urulle.  1834  (Crabro),  p.  710 
grandis  Lepeletier  and  Uruiie,  1834  (Solenbit) 
tetmedms  Dal^XMn,  184S  (Solenms) 
fumipcnnh  F.  Smith,  1856  (Ov^mX  new  name  for 
Juscipeimis 

monianus  Gistl,  1857  (On&io) 
my  by  J.  Liscleroq 
/>n/erfc&mftA/(Schulz),  1906  {Cnbro)\  Hawaiian  b.: 
Kauai (O) 

t(ffbm  F.  Smitli,  1879  {Crubrv),  ncc  Rossi,  1792 
fithiema  (Perkins),  1899  (On6fo);  Hawaii  (O) 
fulvnpiioM-iitis  (Cajneron),  1902  (Ov6w);Sikkim;  India: 
Assam  (Met) 
crenopuf  Cameron,  1907  (Cmbro) 
fiih'opilosus  Meade-Waldo,  1915  (Oabm),  emendation 
or  lapsus 

fiuvichii  (Iwdla).  1^34  (Crabro):  Japan  (I) 

$sp.fimnosanus  Tsuneki,  i960;  Taiwan 
fuscipennis  (Lepeletier  and  Brulle),  1834  (0»6r»):  India: 

Bengal  (Ce) 


^(/a/wp^Rsfi  Leclercq,  l972;*'Guadalupa"  (H) 

i^uttaius  (Vandcr  Linden),  1       (Crabro):  tiirope  (E) 
iapurtei  Lepeletier  and  Brulle,  1834  {Crabro) 
boreala  Dahlbom,  1838  (Odtro),  nec  Zetterstedt, 

1S3S 

JipiMico/to  llerrich-Schacd'er,  1841  (Crabro) 
p»nwA/f  Herrich-Schaeffer,  184i  (Oabro) 
laportaci  Lepeletier.  1845  (Cmbro),  lapsus 
picius  Schenck,  1857  (Crabro).  nec  Fahricius,  1793 
Jivitoidci  C.  Verhocff,  1892  (Crabro) 
parvulus  Herrich-Schaeffcr  of  C.  Verhoeff,  1892 
(Cmbro) 

verhocff  a  Dalla  Tone,  1897  (Oafrio),  new  name  for 

parvulus 

sehencktt  Cockerell,  1907  (Oabro),  new  name  for 

pictus 

haleakakie  (Perkins),  1899  {Crabru);  Hawaiian  Is.: 
MaulL(0) 

(Perkins).  \  ^^^  (Crabm):  Hawaii  1.  (0) 
bebelescens  (TumcT).  l'>08  (Crabro).  Australia: 

Queensland  (H) 
hispanicus (Kohl),  1915  {Crabro):  Spain  (H) 
hypsae  (De  Stefani),  1894  (Crabro):  Mediterranean  area  (H) 
serotinus  Dc  Slcfani,  IS'M 
laetus  "Perez"  Antiga  and  Bofdl,  1904  {Oabro), 
nomen  nudum 
mignis  (V.  Smith),  1856  (Crabro):  India  (Met) 
invalklus  Leclercq,  1958;  Malaya:  Selangor  (Pol) 
Mi^ns  (P^rez),  190S  (Ovfrrer):  Japan  (Met) 
fonou7(Kohl),  19n<;  {Crabrny.c.  Patcarctic  Region  (Met) 

n</>n^pk7(/.s  Matsumura,  I'Ml  (Crabro) 
kriedlbaumeri (KaM),  1879  (Crabro):  Europe  (Met) 
knaemni  (Ledercq),  19S0  {Crossocerus);  Indonesia 
(Pol) 

lapidarius  (Panzer),  1 804  (Crabru):  Holaictic  Region  (CI) 
siauatus  Fabricius,  1804  {Cnbro) 
^cinctus  Spinola.  1806  (Osfrni).  nec  Rosti,  1790 
chry'sosronms  Lepdetierand  BrulK.  1834(0»6ni), 

nec  Cmelin,  1 790 
amptus  Lepeletier  and  Brulle,  1 834  (Qalm) 
xyhirgits  Shuckard,  1 837  (Crabro) 
interstinctus  F.  Smith,  1851  (Crabro) 
obscunis  F.  Smith,  1856  (Crabro) 
gfuciiissimus  Packard,  IHbd  {Oabro) 
dentieubfus  Packard,  1866  (Oobro) 
effoss:is  Packard,  1866 (Cmbro) 
papagorum  Viereck,  1908  (Chrfrn/),  new  synonymy 
by  R.  Bohart 

Iconcsus  I        -q.  1968;  .Argentina.  Ht.i/i!,  Surinam (L) 
It'slicoiJes  Leclercq,  1950;  French  Guiana  (II) 
lUumtus  (Panzer),  1804  (Chibfo);  Europe  incl.  British 
Isles  (Met) 

pethlatus  Lepeletier  and  Brull6,  IS34  (Solenius) 
fasciatus  Lepeletier  and  Brulli,  1834  (Ceratocohts) 
reticulatus  Lepeletier  and  Bnill^,  1834  {Ceratocuhis) 
koOart  Dahlbom,  1 845  (Ov^no) 
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argenteus  Schenck,  1857  (Crabro) 
vestitus  P.  Smith.  1858  (Onbro) 

intermedins  A.  Morawitz,  1866 
daUatorreaiius  Kohl,  1 880  {Crabro ) 
omtskMs  Kohl,  1915  (Oabro) 

lysias  (Cameton).  1905  (Crabro):  n.  India  (Cc) 
mackaycnsis  (Tinucr),  l')OS  (Crflfcro);  Australia:  Queens- 
land (H) 

nrncuhsus (Gmelin),  1790,  p.  2761  {Vespa)\ U.S.  e.  of 
lOOth  meridian;  new  name  for  Vespa  maculatus  (Fabri- 
cius)(Art.  59c)  (Met) 
maculatus  Fabricius,  1781  {Oabro),  nec  Vt9Himacu- 
kua  linnaeus,  1763,  now  in  Ve^ula 
singularis  F.  &i)ith,  1856  (CMm),  new  ^nonyrny 

by  Bohart 
frigidus  F.  Smith,  1856  (Crabro) 
qtiadrangiilaris  P^ickarJ.  1  Sfi(>  {Crabro) 
quatuordecmmaculatus?^ckud,  1866(OBbfo) 
obhngus  Packard.  1 866  (Oabro) 
irapczoUeus  Packard.  1866  iCrabm) 
quadrangulus  E.  T.  Cresson,  Jr.,  1928,  lapsus 
mandibularis  (P.  Smith),  1879  (Onfrn>);  Hawaiian  b. 
Oafiu.  Molokai.  Maui.  I^nai  (O) 
Jemkornis  F,  Smith,  1879  (Crabro) 
mauiensis  Blackburn,  1887  (Crabro) 
martjanowii  (F.  Morawitz).  1 892  (Crabro);  s.  centi. 
USSR,  Sikkim,  China,  Japan.  Korea  (Y) 
dubiosus  Ash  mead,  1 904  (Clytochrysus) 
arreptus  Kohl,  1915  (Crabro),  new  synonymy  by  J. 
Ledercq 

ssp.  liheticus  Lcck-rcq,  1950;  Tibet 
ssp.  insuUcola  Tsuneki,  1971 ;  Taiwan 
mrstffiritsjr  (Kohl),  1883  {Thyrtoeen^',  France,  Spain, 
Algeria  (T) 
bulgaricus  Balthasar  and  llrubani,  1967 
mover' (DeWitz),  1881  (Oa/^m);  Puerto  Rico  (H) 
ruehnntarsts  (Cameron),  1902  (OaAio);  India:  Mts.  of 
Assam  (Ca) 
ebr&m  Cameron,  1905  (Oabro) 
ffionozoflus  Cameron,  1905  (Oabro) 
ssp.  rAtfniff  Tsuneki,  1971;  Taiwan 
inniyllus  (Cameron),  19U5  (Crabro):  n.  India  (Ca) 
meridionalis  (A.  Costa).  1871  (C>abro);  e.  Europe,  Medi- 
terranean area  (H) 
finiti/mts  F.  Morawitz.  IS94  (Oobro) 
uiipressus  Smith  of  authors 
moiokaiemis  (Perkins),  1899  (Oabro)',  Hawaiian  b.: 
Molokai,  Maui  (O) 
i«o«fi!«>to  (Perkins),  1899  (Oaftro);  Hawaiian  Is.:  Oahu, 
Kauai  (0) 

nepttmus  Lecleroq,  19S8;  Borneo.  Singapore  (Met) 
niebeni  (Kohl).  1915  (Oabro);  China.  Korea  (H) 

«Crnf<2rn/.v(Herrich  Schiiiffer),  1841  (Osfrw); Palearctic 
Region.  Indochina  (Ca) 
trbmttttus  A.  Costa,  1871  (OtStro) 

munakataiJ^uncki.  1947  (Crabro) 
odyneroidcs  (Crc!,suri ).  1 865  (Crabro);  U.S.  w,  of  100th 
meridian; Mexico  oi) 
arirf  Cameron.  1891  (CnAro) 


pacuarus  Leciercq,  1972;  Cu&la  kica,  CulumLia  (11) 
pahan^  Ledercq.  1958;  Mal^ra  (Ca) 
palamosi  Ledercq,  1964;  Spain  (E) 
palitans  (Bingham),  1896  (Crabro);  India,  Sri  Lanka, 
Borneo,  Philippines,  Taiwan  (Ca) 
orius  Ledercq,  1958 
hornicus  ledercq.  1958 
cetonicus  Ledercq,  1958 
palif aides  Ledercq,  1963 
paxinus  Ledercq,  1963 
paucimacuiafus  (Packard),  1866  (OiAro);  U.S.:  Totas  to 

New  York  (H) 
pdotarum  Ledercq,  1968;  Colombia,  Brazil,  .Argentitia 
(H) 

cubkeps  Taschenberg,  1875  (Oabro),  nec  Packard, 
1866 

pempiichi  Tsuneki,  1971 :  Taiwan  (Ca) 
pendleburyi  Leckrcq,  1958;  Malaya  (Ca) 
pmicus  (Kohl),  1 888  (OiAro);  Iran  (H) 
ptutomus  Ledercq,  1958:  Cok-bcs  (Met ) 
polynemlis  (Qm\tton),  1881  (Crabro):  Hawaii  1.  (0) 
praedams  (Arnold),  1944  (Ctafriv);  Madagascar  (H) 
praevius  (Kohl),  ms  (Crabro):  sw.  USSR  (E) 
productus  (W.  Fox),  1897  (Crabro):  BrazU  (A) 
proktarhts  (Mickel),  1916  (Crabro):  Nearctic  Region  (F.) 
parvulus  Packard,  1866,  nec  Herricfa-Schaeffer,  1841, 
new  synonymy  by  R.  Bohart 
radiatus  (Perez),  1905  (Crabro):  Japan  (Met) 
mbsuho  Tsuneki,  1948  (Cr^ro) 
nazttko  (and  mliubo)  Ledercq,  19S4.  lapsus 

reaipcratus  Leclcrcq,  1''72;  Panama  (H) 

reginellus  Leclercq,  1954;  Australia:  Queensland  (H) 

cbKtus  Turner,  1908  (QiAro),  nec  Rossi,  1790 
rinwnim  Leclercq,  1968:  Argentina  (H) 
ruhicola  (Dutour  and  Perris),  1X40  (Solmius):  Europe  (11) 

microsticlus  Hcrrich-Schaeffer,  1841  (Ovdio) 

larvaius  Wesmael,  1852  (Oabro) 

pumiius  A.  Costa,  1871 
1!^.  n^ponu  Tsuneki.  1 960;  Japan 
lufrfocncidbrus  (Blackburn),  1887  (Crabro);  Hawaii  I  (N) 
mficomis  (Zetterstedt),  1838  (Crabro);  Holarctic  Re- 
gion, Mexico:  Guerrero  (CI),  new  status  by  J-  Leclercq 

auri/aMi  Herrich-Schaeffer,  1841  (Crabro) 

nigr^hmsCntsion,  1865  (Oabro) 

confirms  Cresson.  LS65  (Crabro) 

septcntrioiialis  Packard,  I860  (Crabro) 

pldnijn mThomson,  \  870 (Crabro) 

hector  Cameron,  1891  (Crabro) 

longipalpis  C.  Verhoeff,  1892  (Crabro) 

vestor  Aslimead.  1899  (Crabro) 

lineatotarsis  Matsumura.  191 1  (Oabro) 

cA^iamffMatsumura,  1911  (ChrAn?) 
ssp.  f(7ni;7/»/,s  Tsuneki.  1*^'6.H:  T:)iwan 
rufijeinur  (Packard),  1866  (Crabro);  Nearctic  Region 
(P'2) 

ssp.  (iri-ahinus  Ledercq,  1968;  Mexico 
rujipei  (Lepeletier  and  Brulle),  1834  (Ceratocolus);  U.S. 
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e.  of  I  OOili  meridian  (H),  new  sUtus  by  R.  Bohait  (see 

AdiioiiUuiii) 

texanus  Cresson,  1872  (Cnbro),  new  ^nonyroy  by 

R.  Bohart 

ssp.  ais  Pate,  1946;  U.S.:  Florida 
nigijcr  (Dahlbom),  1845  (Oabm);  Europe  (H) 
man  faU,  1946;  U.S.:  CaliTornia  to  New  Mexico  (H) 
aaxtttUis  (Cameron),  1891  (Cnbro);  Mexico  to  Colombia 

(A) 

«»6er  (L«peletier  and  Brull^),  1834  (Solemus);  U.S.  e  of 
lOOthmeridiBnOD 

ssp.  ntfcscem  Krombcin.  1954;  Fla. 
schletlereri  tKohl),  1888  {Crubro);  Palearctic  Region  (HJ 
fakowkwi  F.  Morawitz,  1892  (Oabm) 
dihicnsii  Sickmann,  I894(OB^n>) 
'.mnci  Kohl,  1915  (Crabro) 
lobstriciiis  Gussakovaky,  1933 
sq). sakaguthiUMatsumua. and  Uchida),  1926  iCrabro); 

Taiwan,  Ryukyus 
sagakuchii  Leclercq,  1954,  lapsus 
sq).  ishigakiensis  Tsuneki,  1972;  Ryukyus:  ishigaki  I. 
«?AMwzi(Rohwer),  1911  (C>s6m);  Guatemala  (H) 
semipunctatus  (Lepeletier  and  BniU^),  1834  (Oir6n>); 
Brazil  to  Guatemala  (H) 
opuknm  F.  Smith.  1 856  {Cnbro) 
chtn'ipinniCmKton,  1891  {Crabro) 
aiUluiicji-  Csmemn,  1891  (Crabro) 
fianosus  l{ictt'.L>v  X'HQ  (Crahru) 
tamaats  Udercq,  1968;  Brazil  (11) 
servitortos  Leclercq,  1972;  Brazil.  Peru,  Argentina  (H) 
scxcinctiis  (FabiiciuB),  177S  (Oa6w);sw.  USSR,  w. 
China  (CcJ 
quadricinctus  Fabrfciut,  1787  {ChAro) 
qtiamorcincriis  Christ.  1791  (Sphex) 
tibialis  Olivier.  17<):  (Oahro) 
oetomaculatui  I'icyssler.  1793  (Ow6io) 
zoaatus  Panzer,  1797  (Crabro) 
vespiformis  Panzer,  (Crabro) 
oclomaatlann  Sciirank.  KSOZ  (Crabro) 
flavipes  Lepeletier  and  BruUe,  1834  {Qabro),  nec 
Fabricius,  1781 
taniv.ius  lilMiKlianl.  \9,AQ  {Crabro) 
saundeni  Perkins.  1899  (Crabro) 
KKi**  (Arnold).  1944  (Crabro);  Madagascar  (I) 
shifwyamai  Tsuneki,  1958;  Japan,  (subgenus  Cemtocrw- 
bra  1  suneki,  may  belong  in  Williamsita) 
xbren (Arnold),  1926  (Thyreopus);  ccntr.  Africa  (H) 
sap.  R^srvscenf  (Arnold),  1944  (Oa/rn;);  Madagascar 
sodatb  (Bingham),  1 897  {Oabro);  n.  India  (Pol) 
umorensis  (Cameron).  1891  (OnAio);  sw.  U.S.,  w.  Mexico 
(H) 

im>nfft«d;^f  Cameron,  1891  (Oabm) 

imhiinisW  Fox.  \  S94  (Crabro) 

ferrugineipes  Roliwer,  1908  (Crabro) 
SptnffimtsCN.  Fox),  1895  (Crabro);  w.  U.S.  (H) 

eonspiciendm  Mickel,  1918  (Solenius) 
iput^s  (A.  Morawitz),  1866  (Crabro);  Palearctic  Region 
(Met) 


bt4lsanensis  Kohl.  1879  (Crahm) 
tetracanthus  Perez,  1905  (Crabro) 
fosmkeanus  Mataumuia,  1912  (Crabro) 
stirpivola  (Packard),  1866  (Oa6ro):  U.S.  e.  of  100th  mer- 
idian (II) 

stygius  (Blackburn  and  KJiby),  1880  (Oabm);  Hawaiian  Ii.: 

Oahu  (N) 

tabanicida  (Fisher),  1929  (Crabro);  BrazU  (P-1) 
taino  Pate,  1947;  Hispaniola  (11) 
teleges  Pate,  1946;  Galapagos  (H) 
triehhmmus  (Cameron),  1904  (Oabm);  bidia:  Hnnaliyn, 
Assam  (Ca) 
/((//ifliliz^enw  Cameron,  1905  (Crabro) 
tr^sdatusiSaY),  I824(Oadio),  U.S..  t.  Canada  (H) 

fstiifeniais  Tsuneki,  1971 ;  Taiwan  (Ca) 
Iwmdoventris  (Perkins).  1S9U  (Crabro),  Hawaiian  Is. 
(O) 

iauognathm?eik{n%,  \H99  (Crabro) 
unicotor(F.  Smith),  1856  (Crabro);  Hawaiian  1&.  (O) 

nesinres  Pate,  1937  (Crabm),  unnecessary  new  name 
for  unicohr  F.  Smith 
mmnfrowf  (P.  Morawitz),  1 894  (Oabro):  sw.  USSR: 

Transcaspia  (H) 
vu}laceipennis  (Cameron),  1907  (Crabro);  Sikkim  (Ca) 
Hw/rerf  (Kohl),  1899  (Oabm);  sw.  USSR  (H) 
weberi  Yoshimoto,  1960;  Hawaii  (O) 
wickwari  (Turner),  1920  (Crabro);  Sri  Lanka  (Mel) 
yosemite  Pate.  1 946;  U.S.:  Califomia  (CI) 
yoshimotoi  R.  Bohart,  new  name;  Hawaii  (N) 

giffardi  Yoshimoto,  1960,  nee  Rohw«r,  1917 

FoastI  Eetxmnbu 
hntOfusiCodku^,  1910  (Odtm)i  Roriasant,  Colo. 


Genus  Lesiica  Billberg 

Generic  diagnosis:  Eyes  bare,  inner  orbits  convergent  be- 
low; scapal  basin  simple;  orbital  foveao  Jislinct,  long 
oval,  margined;  ocellar  triangle  broad  except  in  males 
with  constricted  genae;  vertex  faintly  grooved  behmd  mid- 
ocellus,  its  punctation  usually  noticeably  finer  and  more 
regular  than  that  in  front  of  ocellar  triangle;  eena  some- 
times much  constricted  in  males,  rarely  with  a  genal  cari- 
na; occipital  carina  reaching  hypostomal  carina  or  nearly 
so;  antennal  sockets  close  together  and  to  inner  orbits; 
male  antenna  with  1 2  articles;  scape  ccarinate  or  carinaic; 
male  fl^Uum  slender  and  simple,  or  stout  and  with  arti- 
cles somewhat  swollen  toward  base,  rarely  with  a  ventral 
hair  fringe;  palpal  formula  6-4;  niandihle  .ipicall)  hiden- 
tate  or  tridentate,  inner  margin  with  or  without  a  low 
tooth;  dypeui  inoaUy  with  a  sharp  median  carina,  some- 
what truncate  and  produced  apically.  Hanked  hy  a  sharp 
SUbmedian  or  sublatcral  tooth;  scutum  simple,  lateral 
flange  ending  opposite  front  ol  tcgula;  notauli  weak  or 
apparently  absent;  prescutellar  sulcus  narrowly  but  deeply 
foveate;  metanotum  simple;  postspiracular  carina  continu- 
ous with  omaulus;  acetabular  carina  present,  absent,  or 
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FIG.  131.  Lestica  ctnctella  (W.  Fox),  male. 


incomplete;  sternauliis  absent  or  faintly  indicated;  verti- 
caulus  present,  nearly  straight  or  Ushapcd;  enclosure 
moderately  to  weakly  defined,  rough;  lateral  propodeal 
carina  present  or  absent;  legs  often  greatly  modified, 
males  and  many  females  without  a  midtibial  spur,  male 
tarsi  frequently  lamellate,  male  forcfcmur  often  with  a 
ventral  spine  (fig.  I  31 )  or  deformed  and  unusually  hairy; 
recurrent  vein  joining  submarginal  cell  at  its  distal  fifth 
or  beyond,  marginal  cell  truncate  distally  (fig.  131);  jugal 
lobe  shorter  than  submedian  ccll;gaster  sessile,  pygidial 
plate  of  female  strongly  narrowed  and  gutterlike  or 
rather  flat  and  subtriangular. 

Geographic  range:  The  genus  occurs  on  all  continents 
and  some  large  islands,  particularly  those  in  the  Oriental 
Region.  In  the  New  World  only  the  confluenta  group  is 


represented.  There  are  38  listed  species. 

Syslematics:  l.estica  is  obviously  close  to  F.ctemnius 
and  is  perhaps  an  evolutionary  extension  of  it.  The  com- 
bination of  coarse  thoracic  sculpture  (fig.  131)  and  defi- 
nite orbital  foveae  with  raised  edges  will  distinguisit  Les- 
tica. In  most  cases  the  rather  coarse  and  uneven  puncta- 
tion  in  front  of  the  occllar  triangle  of  Lestica  will  distin- 
guisli  the  two  genera,  also.  Many  Lestica  males  have  a 
ventral  .spine  on  the  forefemur,  but  this  occurs  also  in 
Ectcmnius  tmculosus.  Another  common  but  not  exclu- 
sive character  is  the  frequent  dilation  of  the  tarsi,  especi- 
ally the  front  basitarsus  of  male  Lestica.  In  clypcata 
this  produces  an  analogous  situation  to  that  found  in  Ec- 
temnius  cyarumges  where  the  femur  is  dilated,  and  in 
many  species  of  Crabro  in  which  the  tibiae  are  shieldlikc. 
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The  use  of  subgenera  in  l.csriai  Inis  resulted  from  the 
formalizing  of  the  groups  established  by  Kohl  (1^1  S)  and 
the  addition  of  Ptyx  by  Pate  (1947d).  Thus,  Leclercq 
(1954a)  reccignized  five  subgenera:  Ix'stica.  Ceratocolus, 
Ptyx,  Clypeocrabro,  and  Solenius.  Several  subsequent 
authors  have  remarked  on  exceptions  and  have  thrown 
doubt  on  the  validity  of  subgenera.  Material  available  to 
us  includes  only  one  species  in  each  of  the  "subgenera" 
except  Solenius,  where  we  have  eight  species.  Subgeneric 
charaeten  in  previous  use  that  seem  to  be  obviously  vari- 
able above  the  species  level  are  (I)  the  tooth  on  the  In- 
ner margin  of  the  mandible,  (2)  the  termination  point  of 
the  occipital  carina  beneath  the  head,  (3)  constriction  of 
the  male  head  in  the  genal  area  with  consequent  narrow- 
ing  <i("  tin'  dcellar  triangle,  and  f4)  presence  or  absence  of 
a  scapal  carina,  ikcause  of  the  variability  in  these  char* 
acters  we  prefer  to  use  species  groups,  but  for  those  who 
wish  to  use  sub.ccncra  we  suggest  tiw  fMiowing  amnge- 

ment  based  on  females: 

Lestica  Billberg  s.i  (=  subtermneui  group),  including 
Ptyx  (=  pluschtscfievikyi  group)  and  Cantocokts 
(^abtus  group):  female  mandible  bidentate  at  apex 
and  relatively  lung,  pygiJial  plate  rather  flat  and 
subtriangular,  terricolous  forms. 
Solenius  Lepeletier  and  BrulU  (■  eonfhtaittt  group), 
with  Clypeocrabro  (=  c/)>pMtt  group)  as  a  syno- 
nym: female  mandible  tridentate  at  apex  and  rela- 
tively short;  pygidial  plate  scooplike  and  strongly 
narrowed  on  distal  half,  flanked  by  hair  tufts,  Ug- 
nicolous  forms. 
On  a  group  basis  the  separation  within  Lesikn  as. 
seems  to  be  based  primarily  on  males:  head  constricted 
behind  in  p^schtschevskyi  group  and  a  malar  space  pre- 
sent; head  constricted  behind  in  alatiis  group,  hut  prac- 
tically no  malar  space,  and  head  not  constricted  behind 
in  uibterraneus  group.  The  clypeata  group  and  confluenta 
group  differ  as  indicated  in  the  paragraphs  above;  in  ad- 
dition the  former  has  the  male  head  constricted  behind 
(flg.  121  J),  whereas  it  is  more  normal  in  the  latter.  Also, 
in  American  material  available  to  us,  males  in  the  cortfht- 
enta  group  have  the  forefemur  spinose  beneath.  There 

have  lu'cii  no  adequate  keys  published  Sinoe  Kohl  (1915) 
in  which  the  Palearctic  fauna  was  treated. 

Biology:  Records  are  avaihble  for  e^t  of  the  37 
listed  species.  In  general  il  can  be  said  that  adidl  Lepidop- 
tera  are  used  as  prey,  especially  small  Noctuidae  and  sudl 
Microlcpidoptcra  as  pyralidsand  tortricids.  There  are  re- 
cords of  two  species  using  an  occasional  butterfly  (Ly- 
cacnidae).  Observations  made  prior  to  1850  on  clypeata 
and  reported  by  Kohl  ( 1  '>  1 5 )  give  flies  as  prey.  Since 
more  modern  records  summarized  by  Leclercq  (l9S4a) 
ghre  moths  as  prey  for  clypeata,  the  earlier  Identiflcations 
may  well  have  been  incorreet, 

Present  evidence  supports  the  ideas  of  Pkte  (I947d) 
that  those  females  with  a  rather  flat  pygidial  plate  (iub- 
terraiwa  and  ahita  proups)  make  ground  nests.  ThepA^ 
S(7(/vc/;<  i'iA.v;  group  would  presumably  fit  here  too.  but 
nolliirig  is  known  of  its  habits.  On  the  other  hand,  females 
that  have  the  pygidial  plate  greatly  nanowed  on  the  distal 


half,  c-oncave  and  flanked  by  hair  tufts,  [confluenta  and 
clypeata  groups)  are  lignicolous,  that  is,  nest  in  old  wood 
or  occasionalty  In  plant  stems. 

The  most  extensive  data  nn  nesting  habits  are  those  of 
Tsuneki  ( 1 on  alata,  reiteri,  camelus,  licrus,  and  col- 
ktris  in  Japan,  in  the  case  oi alata  the  burrows  were  3  to 
15  cm  below  the  surface  of  the  ground  and  the  tunnels 
were  strongly  curved  or  sutuatc.  A  mound  of  luniulus 
marked  the  opening  which  wasnotdoied  m  the  absence 
of  the  wa^.  Presumably,  there  wwe  a  mimber  of  small 
branches  at  the  end  of  ihe  main  tunnel  and  each  branch 

ended  in  a  toll  that  contained  about  seven  prey  The 
egg  was  attached  to  the  first  moth  prey  on  the  underside 
of  the  neck,  but  It  was  not  laid  until  provisioning  was 
complete.  The  cell  wall  was  slightly  stnoofhcd,  and  the 
moth  prey  were  packed  into  a  "sausage,  with  their  wings 
forming  the  outer  epidermis  and  with  their  bodies  consti- 
tuting the  inside  meat."  I  hc  wasp  larvae  used  the  moth 
wings  as  an  outer  layer  on  their  cocoons. 

Lestica  nesting  in  wood  I'lcquently  gain  access  through 
cracks  or  old  beetle  galleries.  Also,  they  frequently  re-use 
and  remodel  old  nests  of  their  own  species.  Their  burrows 
are  typified  by  those  of  ro'rcr/ on  which  Tsuneki  (I960) 
made  detailed  observations.  Moths  were  seized  by  the  neck 
from  above  by  the  midlegs  of  the  wasp  and  flown  to  the 
nest.  A  typical  Imrrov.  was  in  a  large  decayed  tree  stump. 
It  washi^lly  multiple  and  extended  about  16  cm  into  the 
wood.  A  few  side  brandies  diverged  near  the  entrance  but 
most  ofitii-ni.  perhaps  a  dozen,  were  more  nearly  tcrnii- 
nai.  l-ach  side  brancli  ended  in  one  to  three  cells  in  a  lin- 
ear arrangement.  As  many  as  27  ceOs  Were  found  in  a 
single  nest.  The  number  of  prey  per  ceU  averaged  about 
seven,  and  these  were  fathtoned  into  a  "sausage**  as  de- 
scribed foraAi/o. 

rhecklist  of  I  rtnca 

[Species  groups  and  the  corresponding  subgeneric  names 
now  in  use  are  indicated  by  letter  symbols  at  the  end  of 

each  citation:  alata  group  {Crrafocoltis)  fala).  cfypeuttt 
group  (Clypeocrabro)  (cly),  conjluenta  group  (Soknka) 
(con),  pluschtschevskyi  group  ^tyx)  (pXu),  tubtemmea 

group  (f.CKtira)  (suh)  I 

abcer  (Bingham),  1 896  iCrabro);  Sumatra,  Sikkiin,  Tai- 
wan (con) 

ablu  (Panzer),  1 707  (Crahmy.  Palearctic  R^on  (ah) 

basalh  F.  .Smith,  1X56  (Crahru) 

iaponka  Schulz,  19Q4  (Crabro)) 
aurantiaca  (Kohl),  1915  (Cra/>ro);sw.  USSR:  Turkmen 

S.S.R.  (ala) 
bibundka  Leclercq.  l'>72;  ("amcroun  (con) 
camelus  (Eversmann),  1849  {Crabroy,  Japan,  USSR  (cly) 

sar^tmema  Matsumura,  191 1  (Crabro) 
cinctella  (Fox),  1895  (Crabro);  w.  U.S. 
clypeata  (Schreber).  1759  (Apis),  Europe,  Middle  East  (cly) 

etypearia  Schreber,  1784  (Sphex) 

ovata  Christ.  1791  (Sphex) 

vexillata  Panzer,  1797  {Cnbro) 

lapidaria  Pabridus,  1804  (OadwX  mc  Puizer.  1804 

nigridens  Herrich-Schaeffer,  1841  (Oabro) 
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collaris  (Matsumuia),  1912  {CnAro)',  Japan  (con) 

sdgnir)ffGusal[9niy|;nB((MfB) 

comhimta  I.edercq.  1 V63;  Pliilippiiics:  Mindanao  (oon) 
ampacta  (Kohl),  1915  {Crabroy.  Iran  (sub) 
conjluenta  (Say),  1837  {Crahro),  i:.S.,  s.  Canada  (con) 
inlemtpta  Lepcletier  and  Brullc,  1 834  tSolenius),  nec 

Crabro  inienvptus  [LcpekticT  and  BruUe).  1834 

{Thyreopus) 

(bibiB  F.  Smith.  1 856  (Crahro),  new  name  for  Crabro 
i>i/*m/;>/»<?  (Lefwicticr  and  Brulle),  \S34  (Solenim) 
(All.  5'>c).  Smith's  new  riaiiK-  precludes  use  of  inrer- 
ruptus.  and  we  have  used  the  next  available  name, 
eottfhienta. 
coriHuens  LeCnnte,  I HS')  (Craftz-f*).  lapsus 
bella  C'resson,  1 865  (Crabro),  new  synonymy  by  R, 
Bohart 

atrifrom  Crcssmi,  1865  (Crahro) 

ebumea  Taschenberg,  1875  (Crabro) 

cbictWeUa  Viereck,  1908  (Owfrra),  new  i^onymy  by 

R.  Bofiarl 
opwana  Roliwer,  1908  (Cra/jro) 
/(nvmcHi/;  Rohwcr,  1911  (Crabro) 
planaris  Mickel,  1916  (Crabro},  new  synonymy  by  R. 

Bohart 

*SL'aitiansi  Carter,  192S  (ISolenats),  new  synonymy  by 
K.  liohart 

coraokttor  Ledercq.  1 963;  Borneo  (con) 
auisfanceac  (Cameron),  1891  (Qabro)ii.  Mexico  to  Ar- 
gentina (con) 

comtricta  Krombebi,  1949;  Carolines:  Palau;  Philippines; 

China:  Taiwan  (loiiI 
cubeusis  (Crcsson),  1 865  (Crabro);  Cuba  (con) 
dttsj^mem  Pate,  1948;  Nigeria  (ala) 

eurypua  (Kohl),  1 898  (Ctabro);  e.  Europe  fplu) 
florkiiii  Ijecicfcq,  195b;  Mexico;  Orizaba;  Costa  Rica 


(con) 

gofcmiftr  Lederoq,  1956 

Iterm  (Kohl),  1915  (Oatra);  Japan  (etui) 
itiJonesica  Lcclercq,  1958;  SutnaUa  U"") 

lieftincki  Leclercq,  19S8;  Indonesia:  Borneo,  Java, 

Malaysia  (con) 
peraki  Leclercq,  1958 
luzonia  Leclercq,  1963;  Philippines;  Lu/i>!i(con) 
moluica  Leclercq,  1956;  Indonesia;  Ambon  (con) 
nitnhei  (Malsumura).  1912  (Crabro);  Japan  (sub ) 
ochotica  (A.  Morawitz),  1866  (Osjwo);  Siberia,  China 

(sub) 

r^tmta  Ledercq,  1963;  Borneo  (con) 
pb(sditschc\skyi[V.  Murawitz),  1891  (Chi6ro);S. 

Europe,  w.  USSR  (plu) 
prbnitiva  Ledercq,  1958;  Indonesia  (con) 
proihidhnUh  (Packard).  1866  (Crahro):  U.S.  (con) 
quaJriimmlaia  ^lovanchet,  1882  (Cra/^n^j,  also  1883, 

nec  Fabricius,  1793 
qmdripunctata  Provancher,  1883  (Onlrio),  nec  Fabri- 
cius, 1793 

^tgialis(?iKi),  1903  (Cenz/oco/us);  Japan  (ala) 

quadriceps  (Bingham),  1897  (Crahro).  nw.  India(con) 

reUeri  (Kohl ).  1 9 1  3  ( Crabro):  Japan  ( cly ) 
kunamunsis  Iwata,  1938  (Crahro) 
Awwiteiuus Tsuneki,  1948  (Crabro),  lapsus 

rettcta  Ledercq.  1951;  Australia  (con) 

milpiuraiu  (F.  Smith).  1873  ({:>ai!>fo); Columbia, Peru, 
Brazil,  Guyana,  Surinam  (con) 
atlphunta  Dalh  Torre,  1897  {Oabro),  lapsus 

siblina  Leclercq.  1972;  Celebes  (con) 

subterranea  (Fabricius),  1 775  (Crabro);  Europe  (sub) 
pA/taiirAo&/«s  Panzer,  1801  (OvAra) 

syhatuM  (Arnold),  1932  (Thyreopm):  Rhodesia  (con) 

wolbmnni (¥.oh,[),  1915  (Oa6w);sw.  USSR  (cly) 
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SUBFAMILY 
ENTOMOSERICINAE 


Oiih  t\Mi  bpciiL's  .iR'  kiinu  II  in  iliis  sriKill  .md  relict  sub- 
lamily.  Bu(h  ul  (hese  arc  Palcarciic  and  have  a  general 
resemblance  to  small  species  of  Tadiytet  Actually,  they 
seem  to  occupy  an  inteimcdiatc  position  between  siicli 
larrinc  wasps  as  Boihynostethus  and  such  nyssonine  wasps 
asAfysmn.  This  klea  is  iUustrated  graphically  in  fig.  7. 
Nesting!  habits  and  prey  an  unknown. 

Diagnostic  dtaracten: 

1 .  (a)  Inner  orbits  conversing  below  (fig.  1 32  A):  (b) 
ocelli  normal. 

2.  (a)  Antenna  somewhat  below  middle  of  face,  soc- 
kets slightly  above  frontoclypeal  suture; (b)  male 
with  13,  female  with  I  2  antcnnal  articles. 

3.  Clypeus  somewhat  broader  tliair  long. 

4.  (a)  Mandible  simple  extcrnovcntrally,  inner  mar- 
gin obtusely  angulatc  before  middle  (fig.  I  32  A); 

(b)  palpal  formula  6-4;  (c)  mouthpart.s  moderately 
lung:  (d)  mandibular  socket  open. 

5.  (a)  Collar  as  high  as  scutum;  (b)  pronotal  lobe  and 
tegula  separated. 

6.  (a)  N'otauli  essentially  complete,  fading  shortly  in 
front  of  scuieUum;  (b)  no  oblique  sculal  carina. 

7.  (a)  Meaopleuron  with  epistemal  sulcus  which 
curves  forward  around  pronotal  lobe  and  then 
strarght  down,  ending  as  it  reaches  venter  and  turns 
posteriorly  (fig.  132  I);  (b)  scrobal  sulcus  present; 

(c)  omaulus,  sicrnaulus  and  acetabular  carina  absent. 

8.  Definitive  mctaplcuron  consisting  of  upper  meta- 
pleural  area  only  (fig.  I  32  I). 

(a)  Midtibia  with  one  long,  apical  spur;  (b)  midcox- 
ae  essentially  contiguous,  and  with  oblique  dorso- 
iaterai  crcsl;  (c)  prccoxal  lobes  present;  (d)  hindfe- 
mur  truncate  apically,  with  apicuvenlral  process  on 
outer  side  (fig.  1 32  B):  (e)  claw  simple;  (f)  plantulae 
absent. 

10.  (a)  Propodeum  .sliori;  (h)  dorsal  enclosure  present, 
triangular  (fig.  132  J);(c)  propodeal  stetnite  absent. 

11.  (a)  Forewing  with  thrae  submaiginal  cells,  II  receiv- 
ing both  recurrent  veins,  distance  from  submarginal 
III  to  '.ving  apex  less  than  greatest  dnnension  of 
cell;  (b)  marginal  cell  acute  apically  (fig.  134  U). 

12.  (a)  Jugallobe  small;  (b)  hindwb^  media  diverging 


before  cu-a ;  ( c  I  subcostal  vein  and  second  anal  vein 
absent  (fig.  13413). 

1 3.  (a)  Caster  sessile;  (b)  tergum  I  with  lateral  carina: 

(c)  male  with  seven  visible  segments,  sieiiunr.  \'ll 
exposed,  VIll  almost  if  not  entirely  hidden;  (d>  pyg- 
idial  plate  present. 

14.  (a)  Vctisella  with  digitusand  ciispis:  (b)  gonostyle 
biramous  (fig.  132  H);(c)  cetci  absent. 

Systetmtlcs:  The  two  known  species  form  a  single 

tribe  and  genus  As  in  nthet  lelict  roiiris,  relationships 
are  difficult  to  determine,  and  morphological  evidence 
points  in  different  directrons.  Similarities  and  differences 
with  respect  to  the  Nyssoninae  and  particularly  '.he  Alys» 
sonini  have  been  pointed  out  under  systematics  of  the 
latter.  The  preponderance  of  evidence  argues  apinst  a 
close  relationship.  A  somewhat  stronger  case  can  be  made 
for  association  with  the  larrine  tribe,  Bothynostethini 
and  particularly  with  Bothyiiostethm.  Characters  shared 
by  the  two  genera  are:  a  single  strong  midtibial  spur;  eyes 
converging  below;  hindfemur  distally  truncate:  female 
forctarsal  rake  with  r.uin\  shori  spines,  iiiaigin:)!  coll  end- 
ing acutely  at  wing  margin;  mandible  entire  and  angled 
befoK  middle  of  inner  edge;  jugal  lobe  rather  small.  On 
the  other  hand  there  are  numerous  dissimilarities  which 
lead  us  to  place  Entonwscricus  in  a  separate  subtaniily 
that  presumably  followed  an  evolutionary  course  parallel 
to  that  of  Bothynostelhua.  The  differences  in  Entomoseri- 
cusan:  differentiation  of  cuspis  and  digitus  in  the  male 
genitalia;  more  rounded  pronotal  collar:  elongate  notau- 
li;  small  propodeal  enclosure;  elongate  discoidal  cell  1  of 
forewing:  submarginal  cell  II  not  petiolate;  htndwing  media 
diverging  well  hefnre  cu-a;  episternal  sulcus  curving  for- 
ward and  then  downward  parallel  to  front  niargin  of  nieso- 
pleuron  (contrary  to  all  Larrinae  and  Philanthinae). 

Certainly,  f'nrornosfrints  has  morphological  similarities 
to  several  rather  distantly  related  genera.  Among  these  is 
the  philanthine  Odontosphex  in  which  the  mandible  and 
legs  ara  strikingly  like  those  of  Entomosericus.  in  fact,  if 
the  legs  alone  are  considered  -  abbreviated  female  foretar- 
sal  rake,  single  strong  midtibial  spur,  hindfetnoral  trunca- 
tion, dentate  hindtibia  -  it  would  be  difficult  to  distin- 
giiiib  generically  among  Bothynostethut,  Entomoserkua, 
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and  Odontosphex. 

IIic  iiulc  genitalia  seem  unusually  dislinclive.  Yet.  ihc 
biramous  gunu&tyle  is  fuund  also  in  the  larrine  genera  Try- 
poxylon  and  /%or  (compare  fip.  132  H  and  I  OS  F).  In 
the  latter  two  ^iciioia  tlie  volscila  is  simple,  whereas  it  U 
dilYerentialed  in  Entumusericui. 

Biology;  Unknown. 

Iribe  biitoinusericini 
Genut  Entomowticna  DiUboiii 

Generic  diagnosis:  Gypeus  more  than  half  as  long  as  broad, 

froo  :ii:irL'in  weakly  qiiiiKiuedentarc:  male  antenna!  fla^'e!- 
luni  with  lyli,  last  article  incurved  (lig.  1  32  E);  anlcinial 
sockets  slight^  above  clypeus,  no  process  between  ui  above 
them:  inner  eye  margins  undulate;  ocelli  in  a  broad  triangle; 
pronotuin  broadly  rounded  in  lateral  view;  scutum  with 
notauli  nearly  complete  and  adniedian  lines  converging 
postcrad  (tig.  132  Jj;scuteilum  with  prescutellar  sulcus, 
media  diverging  well  before  cu-a  (fig.  1 34  B),  ends  of  recur- 
rent veins  railicr  close  together  on  submarginal  cell  II; 
hindwlng  media  diverging  well  before  cu-a;  turetarsal  rake 
in  both  sexes  with  many  short  setae  (fig.  134  B);  hindfe- 
mUT  truncate  distally  and  with  a  prominent  outer  apical 
lobe,  hindtibia  with  a  double  outer  row  of  tuuthlike  spines 


(fig.  132  B):  propodeum  short,  not  areolatc,  enclosure  a 
small  and  essentially  dorsal  triangle  (fig.  132  J); 
no  spiracular  groove;  sternum  I  with  a  longitudinal 
groove  beyond  a  projecting  basal  Wangle;  terga 
I  and  II  with  large  latcrotcrgites;  gastcr  well  punc- 
tured, terga  with  transverse  subapical  depressions 
which  are  best  developed  on  I!  to  IV;  male  sternum  III 
with  a  prominent  apical  brush,  VI  with  exposed  area  long- 
er than  broad  and  with  an  outcurving  double  carina  (fig. 
132  D);  male  sternum  VIII  plate  shaped  (fig.  132  G);  fe- 
male pygidial  plate  Hat  with  raised  edges,  closely  micro- 
punctate,  fringed  with  abundant  hair  from  lateral  area  of 
teiuuni  (fig.  1 32  F);  male  genitalia  with  digitus  and  cuspis 
differentiated,  gonostyle  biramous  (fig.  132  Hj. 
Geographic  range:  Palearctic:  eastern  Mediterranean 

area  and  southwest  .Asia. 

Syslemalics:  Good  descriptions  and  a  few  figures  were 
ghren  by  Handlirsch  (1888a).  A  short  discussion  of  phylo- 

gcny  was  offerei!  hy  fieaumont  (1954a). 
liiulogy:  Liiiknti  A  ii. 

Checklist  ol  bniumoifncui 

concmnut  Dahlbom.  1845  (Fnfomaricta/);  Greece,  sw. 

USSR 

kaufmanni  Radoszkowski,  1877;  Greece,  Iran,  sw.  USSR 


FIG.  132.  Structural  details  in  the  subfamily  Entomoscricinae.  Entomosericus  concinnus;  A,  facial  portrait,  female;  B, 
hindfemoral  apex  and  tibia,  female;  C,  foreleg,  female;  D,  male  gaster,  ventral;  t,  male  antenna;  F,  pygidium, 
female;  G,  sternum  VIII,  male;  H,  male  genitalia,  ventral;  I,J,  lateral  and  dorsal  views  of  thordx. 


SUBFAMILY 
XENOSPHECINAE 


The  three  knowti  species  ol  (his  subfamily  occur  in  a  rel- 
atively small  area  of  the  southwestern  United  States.  The 

adults  :irc  incdiiiin-si^eiJ  lo  sir.all.  black  and  white  wasps 
( lig.  1 33  J  occurring  in  sandy  areas  where  they  may 
alight  on  the  sand  or  fiequent  flowers,  wmimEtiogmntm 
01  Pedis. 

The  phylogcny  of  the  group  has  not  been  firmly  es- 
tablished. Some  features  point  toward  Vyssoninae,  others 
toward  Larrinae  or  Philanlhinae.  Since  there  are  two  well 
developed  midlibial  spurs  and  an  extemoventral  mandib- 
ular tooth,  \vc  have  placed  the  erdup  as  a  subfaniily  be- 
tween Nysioninae  and  Laninac  bul  diverging  very  early 
fron  the  nyssonine  stem  (fig.  7). 

Diagnostic  characters: 

1.  (a)  Eyes  converging  below  (Hg.  141  B),  inner  orbits 
somewhat  angularly  eniaiginaic  above  middle:  (b) 
ocelli  noriiuil. 

2.  (a)  Antennae  below  middle  of  face,  sockets  slightly 
removed  from  frontoclypeal  suture;  (b)  male  with 

13,  female  with  1 1  articles. 

3.  Clypeus  transverse  but  not  always  strongly  so. 

4.  (a)  Extemoventral  margin  of  mandible  notdied  or 

toothed,  inner  miuj^in  with  one  or  two  subapical 
teeth  (fig.  141  HK  (b)  palpal  formula  6-4;  (c)  mouth- 
parts  short;  (d I  mandible  socket  open. 

5.  (a)Collar  short.  I  •  .  below  scutum; (b)pronotal 
lobe  and  tegul.i  sep.ii.ited. 

6.  (a)  Notauli  short,  not  exceeding  half  length  of  SCU- 
tum;  (b)  no  oblique  scutal  carina. 

7.  (a)  Epistemal  sukus  absent  except  for  a  ^ort  rem- 
nant  at  subalar  fossa;  (b )  scrobal  sulcus  weak  or  ab- 
sent; (c)  omaulus,  sternaulus,  and  acetabular  carina 
absent. 

8.  Derinitwe  metapleuron  consisting  of  upper  meta- 
pleural  area  only. 

9.  (a)  Midtibia  with  two  apical  spurs;  (h  t  niidcoxae  con- 
tiguous, with  oblique  dorsolateral  aest  and  notched 
posteriorly;  (c)  preooxal  sulcus  and  lobes  absent;  (d) 
hind fe moral  apex  Simple;  (e)  claws  simple;  (f)  plan- 
lulae  absent. 

10.   (a)  Prapodeum  Aort;  (b)  dorsal  endosure  present, 
U4faaped;(c)  propodeal  stemite  absent. 


11.  Forewing  with  three  submarginal  cells,  1  and  II  each 
reoehring  a  recurrent  vehi  or  first  recurrent  intersti- 
tial (fig.  1 34  A). 

12.  (a)  Jui^al  lobe  small:  (b)  hindwnig  media  diverging 
be  fo  re  L  LI  J :  I V I  su  b  costa  and  seoond  anal  vein  ab* 
sent  (fig.  134  A). 

1 3.  (a )  Caster  sessile;  (b)  lergum  I  with  lateral  carina  ab- 
sent or  present  only  on  basal  half;  (c)  male  with 
seven  terga  and  eight  sterna  exposed  ;(d)  female 
with  weaMy  defined  pygidial  plate. 

14.  (a)  Volsella  with  digitus  and  cuspis  (fig.  1 37  A);  (b) 

cerci  absent. 

Systcimtics:  The  three  known  species  form  a  single 
triMand  genus.  The  most  closely  related  group  of  wasps 
appears  to  be  the  tribe  Mellinini,  a  peripheral  element  of 
the  subfamily  Nyssoninac  (fig.  7).  Xenosphex  mdMeOh 
litis  have  a  surprisingly  large  number  of  similarities  which 
arc  nearly  matched,  however,  by  differences.  The  princi- 
pal similarities  are:  mandible  toothed  toward  inner  apex; 
no  malar  space  nor  gcnal  carina,  occipital  carina  incom- 
plete; antennal  sockets  close  to  but  not  touching  clypeus; 
inner  orbits  outcurved;  notauli  and  admedian  lines  dis- 
tinct anteriorly;  scutellum  and  metanotum  raised  and  rel- 
atively simple;  no  omaulus,  sicmaulus  nor  acetabular 
carina;  forewing  media  diverging  after  cu-a  or  very  close 
to  it;  recurrent  veins  widely  separated,  normally  with 
not  more  than  one  received  by  submarginal  cell  II:  hind- 
wing  media  diverging  before  cu-a;  jugal  lobe  small;  arolia 
alike  on  all  legs;  midcoxae  approximate;  midtibia  with 
two  apical  spurs;  metapleuron  simple,  narrowed  gradually 
hehnv;  r.;i  spiracuhn  groove  on  propodeuni;  priipodeal 
enclosure  U-shaped,  essentially  dorsal;  sternum  1  simple 
toward  base,  not  obviously  cariiuite;  males  of  some  spe- 
cies with  eight  sterna  visible  ami  VTII  plate-like:  female 
with  pygidial  plate;  volsella  .villi  'JifferentiateU  digitus  and 
cuspis. 

On  the  other  hand,  the  differences  betveen  Xenosphex 
and  MeUims  are  substantial:  mandible  of  Xenosphex  with 
exteniovential  lonth  n:  not  j!i.  .Ut7/i'/t/.\  •.v  illinui ;  antennal 
sockets  approximate  in  Xenosphex,  well  separated  in  Mel- 
Unas;  inner  orbits  strongly  conveiging  below  fai  Xaioapkat, 
not  so  in  Meltims;  collar  depressed  and  appressed  to  scu- 


437 


438  SPffl-ClD  WASPS 


(uin  in  Xcnosphcx.  but  ridgelike  and  dislind  in  Mellinus: 
cpisicrnal  sulcus  extremely  short  in  Xennsphex,  but  ex- 
tending far  ventraily  in  Mellunis;  submarginal  cell  II  of 
Xenosphex  petioiate  or  triangular  and  receiving  second  re- 
current vein,  but  submarginal  cell  II  in  Mellinus  trapezoid- 
al and  receiving  first  recurrent  at  most;  marginal  cell  trun- 
cate dislally  in  Xenosphex,  acute  in  Mellinus;  hindwing 
submedian  cell  obtuse  dislally  in  Xenosphex.  acute  in  Mel- 
linus; Xenosphex  female  with  a  foretarsal  take,  Mellinus 
without  onc;midcoxa  acutely  notched  on  inner  posterior 
surface  in  Xenosphex,  stepped  down  in  Mellinus;  gaster 
sessile  in  Xenosphex,  pedunculate  in  Mellinus;  no  precox- 
al  sulcus  or  lobes  in  Xenosphex,  present  in  Mellinus;  ler- 


gum  I  in  Xenosphex  with  laterotergite  absent  or  only 
weakly  differentiated  at  base,  present  in  Mellinus;  tcrgum 
I  curving  around  and  under  in  Xenosphex,  its  lateral  mar- 
gins nearly  in  contact  ventraily  thus  broadly  concealing 
sternum  I,  sternum  broadly  exposed  in  Mellinus;  outer 
apex  of  hindfcmur  simple  in  Xenosphex,  narrowly 
hamate  in  Mellinus;  female  sternum  VI  smoothly  in- 
curved in  Xenosphex,  carinate  and  angled  out  toward 
apex  in  Mellinus. 

The  evidence  points  to  a  fairly  close  relationship  to 
Mellinus  based  on  retention  of  generalized  characteristics 
but  a  somewhat  relict  status  following  rather  early  separa- 
tion. In  addition  to  structural  similarities,  our  knowledge 


FIG.  133.  Xenosphex  xerophilus  Williams,  female. 
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of  the  biology  of  Xeno^hex,  although  insufficient, 
strengthens  the  connection  between  the  two  genera.  Both 

use  flics  as  prey,  and  both  have  unusually  powerful  fe- 
mora which  are  utilized  in  springing  toward  the  prey  from 
a  perch. 

Tribe  Xenosphecini 
Genus  Xenosphex  Williams 

Generic  diagnosis:  Clypeal  apex  simply  curved  or  with  a 

median  truncate  lobe  (fig.  141  15);  labruni  concealed:  man- 
dible with  one  or  two  preapical  inner  teeth  (in  addition  to 
extemoventral  tooth):  scape  flattened  laterally,  more  than 
twice  as  long  as  flagellomere  I,  last  article  incur\'ed  in 
male;  no  process  between  antennal  bases  which  are  closer 
together  than  to  dypeus  (fig.  141  B);  inner  eye  margins  a 
little  angulate  at  upper  third  of  eye.  converging  strongly 
toward  clypeus;  ocelli  in  a  broad  triangle;  Irons  with  a 
pair  of  elongate  silvery  hair  patches  (fig.  141  B);  forewing 
media  interstitial  with  cu-a  or  nearly  so;  submarginal 
cell  II  triangular  or  with  a  short  petiole,  reechoing  second 
recurrent  vein  (first  recurrent  sometimes  interstitial  but 
more  often  received  by  cell  1,  fig.  134  A);  hindwing  media 
diverging  a  short  distance  before  cu-a:  pronotal  collar  de- 
pressed beneath  somewhat  overhangiog  scutum:  both 
notauli  and  admedian  lines  evident,  former  faint;  scutci- 
lum  and  metanotum  raised  and  relatively  simple;  propo- 
deum  without  dorsolateral  carinae  or  teeth,  enclosure  es- 
sentially dorsal,  not  divided  medially,  no  spiracular  groove, 
foretarsal  rake  well  developed  in  female,  weak  in  male;  ba- 
sal midtarsomere  curved;  hindfemur  simple  at  apex:  ster- 
num 1  simple  rather  than  carinatc  toward  base;  tcrga  1  and 


11  curving  under  laterally,  covering  neatly  all  of  sternum 
I  and  two*thirds  of  stemum  11;  gaster  nearly  impunetate 
except  f(}r  pygidiurn  which  has  a  weakly  margined  plate 
in  both  sexes;  male  sterna  Hi  to  V  with  outatanUing  hair- 
brushes, Sternum  Vill  platelike  or  greatly  narrowed;  fe- 
male sternum  VI  simple,  incurved  in  profile:  male  geni- 
talia with  digitus  and  cuspis  dilTcicatialcd  (fig.  137  A). 

Ge(^n^ie  range:  Southwestern  United  Stales.  Few^ 
er  than  1 00  specimens  of  the  subfamily  are  known  in 
collections. 

Systematica:  The  general  habitus  is  shown  in  fig.  1 33, 
the  face  in  fig.  141  B.  The  genus  was  reviewed  by  F. 
Parker  (1966b),  who  gave  a  key  to  the  three  known 
species  based  on  the  sl.apc  ^  i[  ilie  clypeus,  fbgeUonieie  I, 
mandibular  dentition,  and  markings. 

Biology:  The  adults  are  usually  collected  as  they 
alight  on  the  surface  of  the  sand  in  dry  desert  washes. 
Occasionally,  they  are  taken  on  adjacent  flowers,  such 
as  EriOgomtm  and  Pectis.  The  prey  appears  to  be  Dip- 
tera  ba.sed  on  the  single  rev:ord  hy  Parker  (1966b).  who 
observed  a  wasp  carrying  a  bombyiiid  {Lordotus  miscel- 
bis  CoquiOett).  Two  of  the  species,  xen^ilus  and  bo- 
hvtlf  have  been  collected  in  the  spring  only,  whereas 
tUnberlakei  has  been  taken  hi  the  spring  and  in  October 
subsequent  to  the  passage  of  floodwaters. 

CheclcUst  of  Xenosphex 

hoharn  I   Parker,  I'>66;U.S.:  se.  California 
timberiakei  Williams,  19S5;  U.S.:  se.  California,  nw.  Ari- 
zona, s.  Nevada 

xeropliiliis  Williams,  19S4;  U.S.:  s.  CUtfomia,  nw.  and  s. 
Arizona,  s.  Nevada 
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fn  this  large  and  diversified  subfamily  there  are  more 

than  1400  kmnvn  species  TTif  majdrity  are  medium- 
small  to  medium-large  wasps,  but  a  tew,  such  as  the 
iv«U-laiown  cicada  Idllers  are  nearly  40  mm  long. 
The  most  appropriate  name  is  probably  the  "sand  wasps" 
as  pointed  out  by  Evans  (196ba).  Certainly  all  species 
nesi  in  the  ground,  and  the  great  majority  are  found  in 
sandy  habitats.  Most  nyssonids  are  predaceous,  and  nests 
arc  provisioned  with  a  vaiicty  of  other  insects  from  grass- 
hoppers to  Hies.  Individual  species  are  fairly  selective  as 
a  rule.  Certain  groups,  including  the  genus  iWyxson  from 
which  the  subfamily  gels  its  name,  are  clcptoparasites. 

The  variety  of  shapes.  si7es  and  markings  within  the 
subfamily  malce  it  impossible  to  visualize  a  typical  nys- 
aonine.  However,  to  some  extent  this  can  be  done  at  the 
tribal  level,  and  the  seven  tribes  taken  together  seem  to 
foiin  a  n.iiuial  group. 

Diagnostic  characters: 

1 .  (a)  Eyes  with  inner  margins  essentially  parallel  or 

converging  below,  if  converginc  above  (llelincau- 
sini  and  .some  iiembicini).  then  (b)  al  least  hindo- 
celli  si^inewhat  distorted  and  scar-like. 

2.  (a)  Mandible  not  notched  nor  toothed  exlemoven- 
trally,  inner  subteeth.  when  present,  associated  with 
api^  tooth; (b)  mandible  socket  open; (c)pa]pal 
formub  64  except  in  many  Ikmbicini. 

3.  (a)  Scutum  without  complete  notauli;  (b)  an  oblique 
seutal  carina  (aee  glossary  and  f|g.  156)  often  pre- 
sent. 

4.  (a)  Epistemal  sulcus  present  or  absent,  sometimes 
forming  a  continuoits  arc  svith  scrobal  sulcus  (epi 
Stemal-scrobal  sulcus,  fig.  3  Bj;  (b)  omaulus  usual- 
ly present  (absent  in  Mellinlnl,  Stizini,  Demhicini 
and  in  some  nvneia  or  spociL-s  of  other  tribes). 

5.  (a)  Midtibia  with  two  api<.ul  spurs  (only  one  in 
some  males,  in  certain  Heliocausini  and  Sti/.ini,  and 
in  all  licmbicini  and  rarely  none  in  some  Aiyssoni- 
ni,  Bembicini),  (b)  daws  shnple,  (c)  midcoxae  es- 
senttally  contiguous  e.xcept  in  Nyssonini,  (d)plan- 
tulae  present  or  absent. 

6.  No  propodeal  sternite. 

7.  (a)  Forewing  with  two  or  three  subnurginal  cells 
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of  which  II  usually  recehres  at  least  one  recurrent 

vein,  (b)  three  disc<Mdjl  cells  present. 

8.  (a)  Hindwing  media  diverging  before,  at  or  beyond 
Cu-a:  (b)  jugal  lobe  usually  small,  rarely  absent,  at 

most  half  as  long  as  anal  area  (in  Heliocausini). 

9.  (a)  Caster  usually  sessile  but  peduncle  when  pre- 
sent, made  up  of  both  tergum  and  sternum:  (b) 
male  gaster  with  six  or  seven  exposed  (erga;  (c) 
sternum  VUl  often  modified  and  laiy;ely  or  entire- 
ly concealed;  (d)  male  genitalia  usually  with  volsel- 
la  differentiated  into  cuspis  and  digitus. 

Systematics:  We  have  included  seven  tribes  and  7 1 
genera  hi  the  subfamily.  This  is  a  departure  from  accep- 
ted modern  practice,  as  exemplified  by  Pate  (1938b), 
Krombcin  O^SSd,  19673)  and  Beaumont  (1964b)  in  two 
important  particulars.  First,  we  have  assigned  ampulicines, 
Xennsphcr  and  Fntomosericus  In  other  subfamilies,  and 
we  have  added  lieliiKvusus  and  reassigned  Mcllinus  to 
the  Nyssoninae.  Second,  we  have  raised  a  number  of  sob- 
genera  to  generic  ranlc  and  have  created  genera  from  cer- 
tain species  groups  where  it  seemed  expedient  and  phy- 
logenetically  v  ii.iu!  This  is  in  a coord  With OOf  philosophy 
expressed  in  tlie  Intioduction. 

Sbc  of  the  seven  tribes  are  cosmopolitan.  However, 
the  subfamily  has  had  its  greatest  development  in  the 
Western  Hemisphere  where  all  but  14  of  the  71  genera 
are  repreaented.  Furthermore,  38  are  restricted  to  the 
New  World,  12  arc  endemic  to  North  America,  and  1  5  to 
South  America.  Handlirsch  (1887-1895)  is  an  important 
source  of  information  for  species  named  before  1895. 

.\s  herein  defined  the  Nyssoninae  encompasses  a  large 
and  diversified  group  of  genera.  Unfortunately,  there  is 
no  single  cluiiacterirtic  that  unites  them.  The  oblique  sett- 
tsl  carina  it  a  unique  ttruetuie  in  the  lubfamily.  Y«t  thiM 
of  the  tribes  and  10  of  the  71  genera  do  not  have  It.  These 
are  picsiniiably  ancestral  or  relic!  l>  pes:  ilyss^tn,  Didi- 
tteis.  Heliocausus,  Meiliims.  Exeirus.  Argogoryles,  NeO' 
gmytes,  (Hef',  Gitemmstru,  and  Oehleroptem.  Two  mid- 
tibial spurs  arc  ceitainly  a  subfamily  feature  Yet  there 
has  been  a  reduction  tu  one  spur  in  scattered  instances 
and  universally  in  the  Bembicini.  In  Orytlus  and  Qvsson 
the  reduction  is  in  the  male  sex  only,  but  in  Staokles  and 
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FIG.  134.  Wings  in  the  subfamilies  Xenosphecinae  (\).  Eniomosencinac  (B),  and  Nyssoninae  (C-F). 
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Jieliucausus  ii  may  appear  in  both  xxcs.  Other  character- 
istics similarly  suffer  from  exceptions,  or  are  negative  ones, 

StJch  as  the  simple  exiernDventral  edge  df  the  mandihie. 

Therefore,  a  morphological  definition  of  the  subfamily 
must  be  a  somewhat  neptive  and  nonexclusive  one: 

tliosc  forms  having  an  ohliquc  soutal  carina  plu;.  10  other 
genera,  at  least  some  of  whose  species  have  two  niidtibial 
Spurs,  and  nu  species  with  an  exicrnoventral  notch  or 
tooth  <M1  tlu'  'iianiiiblo.  In  :uliii!ioti,  the  -iKimiihle  is  eith- 
er Simple  apicaily,  ur  sublcclli  arc  associated  with  llic  api- 
cal one,  there  are  two  to  three  submarginal  ceUs  of  which 
the  second  receives  at  least  one  of  the  two  rccurrents  (not 
m  Mellinus),  tiie  jugal  lobe  is  no  longer  than  half  the  en- 
tire anal  area,  the  marginal  cell  of  the  forewing  is  not 
broadly  truncate  disially,  and  there  is  no  propodeal  ster* 
nite. 

Origins  of  the  Nyssoninae  are  obscure.  It  must  be  sup- 
posed that  the  ancestral  stock  was  a  prelarrine  form  with 
two  midtibial  spurs,  nuuidible  unnctched  extemoven- 
trally,  and  the  vulsella  with  a  conventiimal  digitus  and 
cuspis.  A  somewhat  eclated  group  wiiii  a  relict  status  Is 
the  Xenosphecinae.  The  single  genus  in  this  subfamily 
has  the  iiiidtibia  two  spurred  and  the  jugal  lobe  moder- 
ately small.  However,  there  is  no  omaulus,  the  mandible 
is  notched  oi  dentate  externoventrally,  and  the  forewing 
marginal  cell  is  broadly  truncate  distaily. 

Wmtdn  the  subramiiy  Nyssoninae  evohitfonaiy  pro* 


gross  is  obvious  even  though  the  exact  routes  and  under- 
lying reasons  can  only  be  sumyaed.  The  cactus  diagram 

in  fig.  135  is  an  attempt  to  show  llie  rolatiotiships  of  the 
seven  tribes.  We  place  the  (joryimi  in  a  central  position 
because  of  its  large  size  and  because  all  seven  modern  tribes 

could  have  dcvehiped  from  a  gcirv'tini>  anoi'stor  ";imil.'ir  to 
ClUcnmestra  or  Argogoryies.  The  Heliocausmi  may  be  an 
exception.  I leliocaiistn  is  the  only  genus,  and  it  appears 
to  be  a  small,  relict  otTshoot  with<ii!t  close  iTiodern  rela- 
tives. Since  It  has  a  number  of  larroid  lealuics  a  diverg- 
ence from  the  main  ny&sonine  stem  could  have  taken  place 
earlier  than  fig,  7  indicates.  The  characters  shared  by  at 
least  some  members  of  both  Heliocausus  and  Larriiiae  are 
absence  of  an  omaulus,  abortive  ocelli,  single  midtibial 
spur,  forewing  and  hindwing  medial  veins  arising  beyond 
cu-a,  ap{>endiculate  margind  cell  of  the  forewing,  and 
convergence  of  the  eyes  toward  the  vertex.  On  the  other 
hand,  the  two  miditibial  spurs,  the  Olike  form  of  the 
ooellar  scars,  and  well-formed  omaulus  of  some  less  spe- 
cialized llctiocatisus,  as  well  as  the  moderate  jugal  lobe 
and  the  divided  volsclla,  arc  convincing  arguments  against 
a  close  association  with  the  Larrinae.  Finally,  Evans 
(1972)  has  recently  described  the  larva  as  riyssoninelike. 

Placed  somewhat  doubtfully  is  the  tribe  Mellmini 
With  (lie  single  genus^etflhus:  Alliance  with  the  Nyasoni- 
iiae  is  urged  by  the  absence  of  any  strong  reasons  for  sep- 
aiating  it  Evans  (1 9S9a.  1964a,  1966a)  has  tdcan  the 
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FIG.  136.  Metlinus  bimaculatus  Packard,  female. 


opposite  view  and  would  maintain  the  genus  as  a  separate 
subfamily  on  the  basis  of  larval  structure  and  on  ethologi- 
cal  grounds.  Undoubtedly,  MelUnus  has  a  rather  early 
origin  but  exhibits  some  specialized  traits  such  as  the  no- 
dose form  of  the  first  gastral  segment.  This  feature  is  cer- 
tainly not  exclusive,  and  since  an  early  divergence  from 
the  Nyssonine  stein  seems  reasonable  we  prefer  to  include 
it. 

Among  the  other  nyssonine  tribes  there  are  obvious 
close  ties  between  Alyssonini  and  Nyssonini  and  similar- 
ly, between  Stizini  and  IJernbicini.  Characters  shared  by 
at  least  some  genera  of  Alyssonini  and  Nyssonini  are  the 
double  carina  of  tergum  I,  pcliolate  submarginai  cell  11, 
distally  truncate  hindfemur,  and  dorsolaterally  toothed 
propodcum.  The  long  misunderstood  genus,  Nursea,  has 
many  alyssonin  features,  most  notable  of  which  are  the 
slender  body  form  and  relatively  smooth  integument. 
Yet,  it  is  undoubtedly  in  the  Nyssonini  and  closely  re- 
lated to  Nippononysson.  Therefore,  it  can  be  considered 
a  sort  of  connecting  link  as  discussed  in  the  phytogeny 
sections  of  the  two  tribes. 


The  Stizini  and  Bembicini  are  likewise  closely  related 
and  share  a  compact  thorax,  no  omaulus,  and  a  long  first 
submarginai  cell  in  the  forewing.  Ties  to  the  Gorylini 
are  suggested  by  several  structural  peculiarities  shared 
with  such  genera  as  Sphecius,  /fanJJirschia,  and  Kohlia. 

In  order  to  gain  some  concept  of  relative  evolutionary 
development,  a  list  has  been  made  of  50  presumably  un- 
spccializcd  or  primitive  structures  within  the  subfamily 
as  compared  with  the  specialized  or  derived  condition 
(table  16).  Fourteen  species,  representing  all  seven  tribes, 
have  been  rated  according  to  this  list.  Rather  low  on  the 
scale  (0- 1 1 )  are  Clitenmcstra  chilcnsis  (0).  Mellinus  rufi- 
nodus  (5),  Gorytes  anguslatus  (7).  Heliocausits  fairmai- 
rei  ( 10),  and  Alysson  melletts  ( 1 1 ).  A  moderately  spe- 
cialized group  of  species  (13-17)  are  l.estipfiorus  piveus 
(13),  Nippononysson  rufopictus  (14),  Didineis  nodosa 
(15),  and  Slizits  occidenlalis  (17).  Highly  advanced 
forms  ( 1 9-26)  are  Bkyrtcs  ventralis  ( I M),  l-'oxia  pacifica 
(2 1 ),  Bembecinus  quinquespinosus  (22),  Meianysson 
arivaipa  (24),  and  Remhix  rostrata  (lU). 

A  summary  of  the  main  evolutionary  structural  trends 
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Within  the  subfamily  Nyasoninae  follows: 

Head:  The  norntal  oceDi  become  slightly  deformed  in 

KtMia.  progressively  more  distorted  in  bcmbiuin  icnaa. 
Mandibles  become  simple  in  some  Coiytini  and  in  Nys- 
sonini.  other  monthparts  become  longer  in  Stteini  and 

especially  Bemhicini,  but  palpal  rcdiiciion  lakes  place. 
The  face  changes  from  concave  laterally  in  Clitemnestra 
and  Exetnts  to  rather  convex,  as  in  Nyssonini,  to  greatly 
narrowed  belou  as  in  A  frogorywi. 

Thorax:  I  here  is  a  strong  tendency  toward  consolida- 
tion, with  elimination  of  sulci,  overlapping  and  stream- 
lining  (if  notal  elements,  posterior  cxtensitm  of  the  pro- 
pudeal  enclosure,  development  of  the  oblique  scuial  cari- 
na, narrowing  or  welting  of  the  area  between  the  scutal 
admedian  lines,  movement  of  the  oripin  of  the  medial 
vein  basad  m  the  forewing,  reduction  of  wing  membrane 
beyond  the  cellular  area,  and  a  tendency  toward  reduc- 
tion to  one  midiihial  spur  as  in  some  Goiytini  and  Sti- 
/mi,  and  in  all  BenihiLini. 

Gaster;  There  is  occasional  development  of  pcduncu- 
lation  of  the  basal  segment,  as  iaMelUmts  and  in  the  Les- 
tiphoms  group.  Sternum  I  may  be  simple  as  in  MeOtnus, 
with  one  carina  as  in  Alyssonini,  with  two  carinae  as  in 
Nyssonini,  with  three  as  in  Gorytini  or  again  with  one  as 
in  Stizini  and  Bembiclni.  Male  teripim  VII  may  be  simple, 
with  ventral  spiracle-bearing  lobes,  or  tripartite  to  even 
quadripartite  in  some  Sliclia.  Male  sternum  Vlll  may  be 
simple  as  in  ClUemnestn,  sting  shaped  as  In  some  l^he- 
ciiis,  hispin<isc  as  in  OrvHus.  sword  shaped  as  in  Hopli- 
SoUes,  three  pioniiou  as  ni  Sltzus,  or  tour  pronged  as  m 

Glenostictia. 

The  cpisternal  and  scrobal  sulci  vary  in  foriti  and  de- 
velopment in  the  Nyssoninae.  In  the  typical  or  gciieraiizcU 
condition  the  epistemal  sulcus  runs  vertically  venirad  and 
the  saobal  sulcut       it  at  approximately  a  right  angle  as 
blMeUlMus,  Heltoeausus,  Argogoryles  and  A'eogon'tes 
(fjgs.  l  .^f).  162  A  ).  In  some  highly  evolved  forms  the  epi- 
stemal sulcus  is  absent  (Nyssonini,  fig.  4,Afrogoryies, 
BembedmaX  or  it  may  curve  posterad,  formnig  a  contin- 
u<ius  arc  with  the  sciobal  sulcus  as  in  Sphcciiis  (  Hi:.  3  B). 
some  Stizini  and  Bembicini.  In  some  instances  the  scrobal 
sulcus  extends  forward  horizontally  beyond  its  juncture 
with  the  episternal  sulcus  and  may  meet  the  ouiaidus  as 
in  Gorytvs  and  telated  genera  (fig.  I.S8).  It  the  toiward 
branch  is  obliquely  directed  towards  the  omaulus  as  In 
Ochleropten  and  Arigorytes,  it  may  be  interpreted  as  a 
continuation  of  the  episternal  sulcus. 

The  ineiapleurun  has  extensive  variation  also.  It  usually 
consists  of  the  upper  metapleural  area  only  and  this  may 
narrowly  taper  below  (Alyssonini)  or  may  be  quite  broad 

bcU>w  (Hcliocaiisiiii I  Tin-  ■mM:ipleurai  pits  vary  in  si/e. 
even  within  a  genus  (iloplisoula.  fig.  178)  and  rarely  the 
anteroventral  pit  may  be  contlucnt  with  the  posteioven- 
tral  mesopleural  pit  (some  Pseudo^kia). 

References  of  special  Importanoe  are  Handlirsch  (1887- 
1895),  Pate  (1938b),  Beaumont  (19S4a.  1964b).  and 
Evans  (1966a). 


KEY  TO  TKH5ES  OF  NYS.SONIN  \E 

1.  Sternum  I  wiili  two  ridges  divcrgmg  poster- 

iorly from  between  hindcoxae  or  a  single 
ridge  which  forlcs  toward  middle  of  ster' 
num;  submarginal  cell  11  petiolate  or  fore- 
wing  with  only  two  submarginal  cells;  ad- 
median lines  essentially  fused  into  a 

single  median  groove   2 

Sternum  1  basomedially  simple  or  with  a 
single  ridge  which  does  not  bifurcate 

posleri<irly    3 

2.  Oblique  scutal  carina  present  (see  lig. 

median  groove  of  scutum  strong; 
body  sculpture  usually  rather  coars«; 

pronotal  collar  ridgelike  Nyssonini,  p.  461 

Oblique  scutal  carina  absent:  median 
groove  of  scutum  famt  and  only  pre- 
sent anteriorly.  IvkIv  sculpt uie  rather 
fine  except  tor  propodeum;  pronotal 
collar  broadly  rounded   Alyssonini,  p.  453 

3.  Sternum  I  simple  toward  base;  oblique 

scutal  carina  absent;  gaster  peduncu- 
late: hind  wing  meilia  cliveiging  wel! 

before  cu-a      Melhnini,  p.  445 

Sternum  I  with  a  ndge  basally 
(between  hindcoxae)   4 

4.  Oblique  scutal  carina  absent:  hindooelli 

deformed,  c-like;  eyes  converging  above, 
hindwing  media  diverging  after 

cu-a  .,    IIeliocaUSilli,p.  449 

Oblique  scutal  carina  pre.scnt  or,  if  nut, 
then  hindocelli  are  normal  ,....,..„.  ..  S 

5.  Ljibnim  exserted  and  at  least  as  long  as 

broad,  omaulus  absent,  hindocelli  de- 
formed and  (iftcn  scarlikc.  rmly  unc 
midtibial  spur,  prcsligmal  ienu'ib.  of  sub- 
marginal  cell  1  more  tlian  twic  i  ^  i  - 

of  cell  liembicuu,  p.  532 

Labrum,  if  e.\serted.  not  as  long  as  broad; 
hindocelli  rarely  deformed  and  if  so, 
omaulus  present   6 

6.  Prestigmal  length  of  submarginal  celt  1 

more  than  twice  height  of  cell,  omaulus 
absent,  propodeal  enclosure  extending 
far  onto  vertical  slope,  scutellum  with 
lamelliform  edge  overlapping 

metanotum  Stizini,  p.  523 

Without  above  combination  of 
characters  Gorytini,  p.  481 

Tribe  Mdlinini 

The  single  genus  Melliiuts  contains  mmlerately  small  to 
moderately  large  wasps  occurring  mostly  in  the  llolarclic 
Region.  They  are  rather  uniform  in  general  structure,  and 

fic.  I  .V>  is  typical.  In  the  New  Wdrld  they  are  uncom- 
mon as  attested  hy  the  relatively  tew  preserved  in  muse- 
ums. The  two  European  species  are  more  abundant,  par- 
ticularly Mellinus  arvemis  which  frequents  livestock 
range  and  collects  muscoid  flies  in  the  vicinity  of  animal 
feces. 

The  status  of  the  tribe,  with  its  nine  current  species, 
is  an  interesting  and  controversial  subject  which  is  dealt 
vidth  under  the  section  Systematica. 
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TABLt  16. 

Phyloceoetic  Clmacten  in  the  Nyssoniiue 

Vniptciatbtd  or  prtmttlvt 

1.  Male  anicnnd  rohiivoly  simple,  latt  aiticle  neither 

very  long  nor  very  short 

2.  Inner  eye  mdrglns  .ibout  is  fir  ipert  above  as 

bcluw,  bowed  inward 

3.  t:ye$  essential^  bare 

4.  Ocelli  oomial,  rounded 

5.  Frotts  without  a  projecting  lobe  between  antennal 

btm 

i,    Pions  HBatned  above  antennae  and  with  a  lont 
median  sulcus 

7.  Labnun  rather  short  and  inconspicuous 

8.  Itlaadible  toothed  subapically 

9.  Maxillary  palpus  with  6  sesments 

10.  Labial  palpus  with  4  scginenl<i 

1 1.  Pronotal  colkr  well  separated  from  scutum 

12.  Scut  j|  area  between  admedien  lines  broad  and 

Hat 

13.  No  iihh^]ue  SvUl.il  i  .!nn,i 

14.  SeulelluMi  mil  >>ve(l,i|!iiini.'  iniM  inufum 
I  5.     Omjulus  present 

10.  I  pistcrn.il  sulcus  extending  venlrad,  scrubiil  sulcus 

inining  It  at  :in  antfe 

17.  Slcriiaulus  absent 

18.  Acetabular  carina  absent 
I''.     Male  midcoxa  simple 

.20.     Hindfcmur  simple  at  apex 

2 1 .  Hindtibia  and  male  midfemur  simple  posteriorly 

22.  Two  midtibial  spurs 

23.  Female  fotetaiaal  ralce  present 

24.  Male  fontariussnnple 

25.  Female  fore  aroUum  not  enlaned 

26.  Media  of  forewuig  arismg  after  cu-e 

27.  Porewing  with  3  mbmaisinal  cells 

28.  Maiginal  cell  long  and  tapering  distally 

29.  Presligmal  area  of  submaiginal  cell  I  short 

30.  Stitma  as  large  as  outline  of  scape 

31.  Submar^iinal  cell  II  sesiiile 

,12.     Hindwing  mod:.i  iliM  ismg  at  <ir  hel'ore  cu-a 

33.  Ilindwinit  median  cell  with  2  appendices 

34.  Metanutum  low  and  Simple,  not  overlappins 

propodeum 

35.  Prupudeal  endosure  essentially  dorsal  and  bori* 

zontal 

36.  Propodeum  not  spineJ  dorsDlaterally 

37.  Gaster  se&sile.  basal  segment  broad 

3B.    Tergum  I  with  only  one  lateral  carina  extending 
beyond  spiracle 

39.  Sternum  I  simple,  or  with  a  median  carina  and 

sometimes  submedian  cinnae 

40.  Tergal  and  sternal  apicc  ,  single  edged 

41.  Tergal  apices  not  bordered  with  flattened  setae 

42.  Males  without  conspicuous  fimbriae  or  hair  mats 

on  sterna  ll-V 

43.  Sterna  simple  Ulenliy 

44.  Female  pygidial  plate  well  developed 

45.  Female  stwnam  VI  snnple 

46.  Male  sternum  II  relativdy  simple 

47.  Male  tergum  VII  sbnple  basally 

48.  Male  tergum  VII  simple  apically 

49.  Male  sternum  Vlli  simple  apically 

50.  Seven  visible  male  tetga 


Male  antenna  '.\i\h  ly.i.  >  I i  t  ni  i  I  les,  prpiections,  OT 

last  article  veiy  Inng  or  short 
Inner  eye  margins  nearly  Strsi^t,  converging  slightly 

or  diverging  below 
Eyes  hairy 

Ocelli  reduced  or  distorted 

Frons  with  a  prqtecthig  lobe  between  antennal  bases 

Frons  toothed  or  crested  above  antennae  or  without 
a  definite  median  line  or  sulcus 
Labrum  exserted,  longer  than  broad 

Mandible  simple 

Maxillary  palpus  with  S  to  3  segments 

Labial  palpus  with  3  to  1  segments 

Pronotal  collar  closely  appressed  to  scutum 

Scuiai  area  between admedian  linesa  narrow  welt  or 

a  single  line 
Ohiulue  sculal  carina  present 
Sculelhiiti  overlapping  nietanofum 
Omaulus  absent 

Fpisternal  and  scrobal  sulci  Joining  inlu  a  simple  arc, 

Siernaulus  present 
Acetabular  carina  present 
Male  midcoxa  apically  toothed  or  spined 
Hindfemur  with  an  apical  process 
Hindtibia  or  male  midfemur  serrate  or  dentate 
posteriorly 

One  midtibial  spur  or  none,  at  least  in  male 
Female  foretarni  rake  absent 
Male  foretaraus  unumalty  expanded 
Female  fore  aielinm  enlarge 
Media  of  foiewbig  arisiiig  before  cu4 
Forewhig  with  2  submaiginal  ceUs 
Marginal  cell  rounded  distslly,  subtruncate  or  pulled 
away  from  margin 

Prestigmal  area  of  submargiiial  call  I  Icmg  (as  in 

Stizini-Bembieini) 
Slittma  smaller  than  outline  of  scape 

Suhmarginal  cell  II  petiolate 
Hinilwmii!  media  diverging  well  after  cu-a 
llmdwmii  median  cell  with  I  appendix 
Metanotum  ridge-liln,  dentate  or  overlapping 
propodeum 

Propodeal  enclosure  with  posterior  third  Or  more 

essentially  vertical 

Pmp.Hieum  spined  or  toothed  dorsoUterslly. 

Gastei  pedunculate 

Tergum  I  with  2  lateral  carinae  extending  beyond 

spiracle 

Sternum  I  without  a  median  carina  but  with  sul>> 

median  carinae 
Tergal  and  sternal  apices  double  edged 
Tergal  apices  bordered  with  flattened  Ktae 
Males  with  conspicuous  fimbriae  or  liair  mats  on 

sterna  ll-V,  ll-UI  or  lll-V 
Sterna  II>V  dentate  laterally 
Female  pygidhil  plate  obscure 
Female  sternum  VI  longitudinal  and  linear 
Male  sternum  II  with  a  definite  process 
Male  teigum  VII  with  a  median  section  and  latere^ 

basal  spiracular  lobes 

Male  teigum  VII  apically  with  2  or  more  strong 

lobes  or  spines 
Male  sternum  VIII  with  I  to  4  spines  apically 
Six  visible  male  terga 


^•..j^y lighted  material 


SUBFAMILY  NYSSONJNAE  447 


Diagnostic  characters: 

1 .  (a)  Inner  eye  margins  outcurved,  thus  converging 

hoih  ;iIii!Vl'  ;inJ  helow,  SORietimcs  one  more  than 
the  oiher  (tig.  141  DJ;(b)  ocelli  with  normal  lenses. 

2.  (a)  Labrum  not  prominent;  (b)  palpal  formula 

6-4;  (c)  mandible  s<iLkcl  opoii. 

3.  Scutum  (aj  with  aUmedian  iineii  separated,  some- 
times enclosing  a  welt;  (b)  notauli  moderately  de- 
veloped anteriorly:  (c)  no  oblique  scuta!  carina; 
(d)  scutellum  convex,  nut  at  all  lamelliform. 

4.  (a)  OmauJus  absent ;  (b)  acetabular  carina,  stem* 
aulus  and  other  mesopleural  landmarks  absent  ex- 
cept lor  long,  strung  epislcrnai  sulcus  and  a  scro- 
bal  sulcus  which  may  be  weak  ( tin.  136). 

5.  (a)  Metapieuron  scprimtt'ii  ^^y  ;i  ';|;L■■,l^  Ironi  pri>- 
podeuin,  coiisistiiig  ol  uppei  aica  utiiy,  alicnuaic 
below:  (b)  no  spiracular  groove;  (c)  no  spinet  or 
teeth  on  propodeum  dorsolaterally. 

6.  (a)  Midcoxac  approximate,  precoxal  sulcus  com- 
plete; (b)  inidtibia  with  two  apical  spurs;  (c)  female 
without  a  foretarsal  rake;  (d)  plantulae  present. 

7.  Forewing  (a)  with  media  commonly  dhrerging  be- 
yond cu-:i,  sdmeiimos  inrerstitial;  (b)  three  submar- 
ginai  cells  of  whid)  11  is  trape^^oidal  and  receives 
neither  recurrent  vein  (first  recurrent  may  be  inter- 
stitial) (tig.  1?4  E). 

8.  (a)  llindwmg  media  diverging  belore  cu-a;  (b)  jugal 
lobe  moderately  small  (fig.  134  E). 

9.  (a)  First  gastral  segment  a  narrow  peduncle;  (b) 
sternum  I  not  carlnale  toward  base:  (c)  male  with 
seven  visible  tcrga  and  sternum  VIII  broad  and 
plate-like;  (d)  nude  genitalia  with  volscUa  differen- 
tiated into  cuspis  and  digitus  (flg.  1 37  B);  (e)  female 
iqrgidia]  plate  distinct  and  bluntly  wedge  shiqped. 

Sy^lcmalics:  Mcllinus  has  been  treated  variously  as  an 
isolated  subtaniiiy  or  as  an  abeiiaut  member  of  the  nysso- 
nine  complex.  .Most  modern  workers  have  leaned  toward 
the  latter  placement.  However.  Evans (I95*>a,  1964a)  has 
described  larval  characters  that  have  convinced  him  that 
Melliitus  should  be  treated  as  a  separate  subfamily  with  lar- 
rine  relationships.  The  principal  characters  in  question 
concern  the  position  of  the  anus  and  the  development  of 
anlciuKil  papillae.  Evans  hypotliesizcs  that  a  terminal  anus 
and  no  papillae  arc  the  generalized  larval  condition.  Nysr 
soninae  is  one  of  several  subfamilies  in  which  there  are  an- 
tennal  pap:II.!i',  \  tM  Mellinus  and  the  Larrinac  have  n<> 
papillae,  f  uitiici  imtre,  both  have  the  anus  preapical  and 
directed  ventrad,  rather  than  terminal  as  in  other  sphccids. 

We  agree  thAlMellinus  branched  off  at  a  rather  early 
date,  but  the  two  midlibial  spurs  of  the  adult  and  the  ab- 
sence of  an\  one  adult  character  or  even  a  coiiihinii'h'ii 
of  two  that  will  rule  the  genus  out  ot  the  Nyssoninae  per- 
suades us  to  treat  the  category  as  an  early  diverging  tribe 
on  the  nyssonine  ^ti-m  (figs.  7,  n';,  (55). 

The  larval  evidence  presenicd  by  Evans,  while  of  nb- 
vjous  phylogenetic  value,  can  he  c\;>hui'.ed  m  amiilu': 
way.  The  development  in  the  larva  of  antennal  papillae 
seems  to  be  an  inherent  tendency  in  the  Sphecidae  sinoe 


it  has  taken  place  in  the  Hhilanihinae.  f^iyssuninae,  Asia* 
tinae,  and  some  Pemphredonfnae  (Evans,  1964a).  Since 

the  presence  of  antenna!  papillae  among  so  many  sub- 
taniilies  can  hardly  be  evidence  of  dose  relationship  but 
rather  of  parallel  development,  the  absence  of  papillae 

can  be  viewed  simply  as  telcntinn  of  ilic  generali/.cd  con- 
dition and  proof  of  an  carl)  branching  uii  the  evolution- 
ary "tree."  The  preapical  anus  in  the  larvae  of  Larrinae 
and  }k'l!iints  h;is  ■)  more  positive  basis,  hut  this  may  be 
parallel  developnieni  also,  similar  to  such  adult  Hymen- 
opteta  trends  as  cerci  loss,  reduction  in  midtibial  Spurs, 
and  changes  in  tarsal  claw  dentition. 

As  suggested  by  F.  D.  Parker  (1966b).  ;Ut//i>iMS  may 
well  be  related  to  Xenosphex,  another  presumably  relict 
genus.  The  long  list  of  similarities  is  given  in  the  systema- 
tic discussion  of  Xenosphex.  Primary  differences  in  Mel- 
imtsMK  the  absence  of  an  outer  mandibulai  tooth,  a 
simple  midooxa,  a  trapezoidal  submarginal  cell  11  which 
does  not  receive  the  second  recurrent  vein,  and  a  pedun- 
culate first  gastral  segment. 

Asa  tribe,  the  Mellinini  diftcts  from  other  Nyssoninae 
by  a  combination  of:  a  pedunculate  gaster,  no  omaulus. 
and  no  oblique  scutal  carina.  Otiieis  features  of  inne  that 
occur  in  various  other  nyssoiiiiies  are  tiie  distinct  and  nar- 
rowly raised  prunulal  collar,  the  rather  simple.  U-shaped 
dorsal  propodeal  enclosure,  and  the  anteriorly  distinct 
notauli.  To  these  adult  differences  should  be  added  the 
larval  chaiacters  of  the  preapical  rather  than  apical  anus 
and  the  nonpapillatc  rather  than  papillate  antennal  area. 

Btoloty:  Refer  to  the  discussion  under  the  genus. 

Genus  Mellinus  Fahricius 

iietieric  diagnosis:  Male  antennal  nagellum  relatively  sim- 
ple but  lyh  may  be  present  vcntrally  on  several  articles, 
antennal  sockets  well  separated,  situated  a  little  above 
clypcus;  eyes  broadly  separated  by  rather  flat  frons.  con- 
verging slightly  below  or  occasionally  above,  irmei  oibits 
outcurved;  labrum  concealed,  tongue  short,  maxillary 
palpus  moderately  long  (fig.  141  D),  mandible  with  two 

subtccth  (female)  or  one  subtooth  (male)  toward  apex 
of  inner  inargm;  t  ree  clypeal  margin  with  three  medial 
denticles  (fig.  141  D):  female  without  a  foretarsal  rake 
(fig.  136);aioli;i  ;dike  on  ;)1I  leiis;  pronotal  collar  rather 
thin,  laised,  distinct  tiorn  scutum;  outer  apex  of  hind- 
femur  hamate,  forming  a  small  plate,  especially  in  female 
metapieuron  smooth,  gradually  narrowed  below;  propo- 
deal enclosure  large,  U-shaped,  dorsal,  in  American  spe> 
cies  smooth  except  tor  sliagreeniiig,  medially  roughened 
in  European  species;  stigma  of  forewing  rather  lung,  its 
area  about  twice  that  of  tegula,  marginal  cell  long  and 

slctidcr.  i.-tnliiiii  acutely  -i'     in;'.  T  itgiti  1  .^4  li):  sub- 

incdiul  ceil  oi  iiindmiij;  eiidiiif;  acutely,  media  diverging 
well  before  cu-a,  jugal  lobe  considerably  larger  in  out- 
line than  tegula; gastral  segment  I  a  peduncle,  lateroter- 
gite  of  tergum  I  abbreviated  to  a  narrow  strip;  female 
sternum  \  l  with  a  median  lidge  or  earlna  toward  the 
truncate  apex;  male  genitalia  with  differentiated  cuspis 
and  digitus  (fl^.  1 37  B),  aedeagal  apices  often  enclosing 
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PIG.  137.  Male  genitalia,  veatnl,  in  Xenospheciiue  and 

Nyisoninae;  A,  Xeno^thex  xeroiMbu;  B,Jlfe^ 

linus  rufinodus. 

a  laige  membranous  sac. 

Geographic  range:  Of  the  nine  definite  species  of 
Mellinus.  three  are  Eurasian  (Palearctic),  three  arc  essen- 
tially Nearctic,  and  three  are  New  World  Tropical.  One 
of  the  latter  extends  norili  into  southeastern  California, 
and  mother  extends  south  into  Brazil. 

Systetiiatk:^:  As  discussed  under  the  irihe  and  in  the 
systematics  section  under  Xenu&phecinae,  vt/eZ/inus  is  a 
small,  reliet  genus  which  presumably  diverged  rather 
eurK  frum  the  nyssonine  stcin  (rip.  7).  It  has  retained 
such  generalized  features  as:  two  midtihial  spurs;  short 
tongue;  no  oniauius;  no  oblique  seutal  carina;  notauli 
evident;  simple  propodcuin  with  dorsal  enclosure;  raised 
and  well  separated  pronotal  collar,  scutcllum  and  mcta- 
Uiilam,  iCv  unetil  veins  widely  si'p;ir;i!!'.!  :il  ihi'ir  'drward 

ends;  subiiiargitial  cell  II  trapezoidal,  submarginal  ceil 
III  loQg  and  distaliy  acute;  and  larval  antenna!  areas  not 
papillate. 

Principal  specialisations  seem  to  he  the  pedunculate 
yastcr.  the  slightly  han>ate  outer  apex  of  the  hindferour, 
and  the  preapical  position  of  the  anus  in  the  larva. 

Althouglt  the  species  of  Mellims  are  remarkably  uni- 
I'orm  in  most  morphological  details  antl  fi^  I  36  is  rath- 
er typical,  the  species  differ  widely  in  markings  from 
the  nearly  aO  black  pygmaeus  to  the  extensWely  yellow 
imperalh  or  the  yellow  and  red  marked  nifituxius.  How- 
ever, markings  are  subject  to  considerable  variation  with- 
in a  spedes.  This  is  especially  true  of  the  face  which  may 
be  ne:ir!y  :ill  black  Or  lugely  yellow.  The  llavid  form  of 
rujinodus  lias  not  been  named,  but  tiiat  oi'hiinaculaius 
was  called  wolconi  by  II.  S.  Smith  ( l'>08a).  and  that  of 
dxhminalis  was  called  personaius  by  Fox  (1894c).  The 
yellow  face  seems  to  represent  Individual  variation  rather 
than  lacKil  ditTcience.  More  reliable  characters  are  the 
markings  of  the  antennae  and  legs,  shape  of  the  clypeus, 
details  of  the  male  antennae,  shape  of  the  peduncle,  pub- 
escence of  the  male  sterna,  dupe  of  male  sternum  Vlli. 
and  the  male  genitalia. 


The  species  otMellinus  seem  to  fall  into  two  groups 
based  on  the  genitalia  and  sternum  VHI  in  the  male  (we 
have  seen  no  malos  of  alpesirh  arid  no  material  ofoh- 
scurm).  In  the  first  group,  which  includes /i</'i/iac/us,  6^ 
maeulatus.  and  imperial^,  the  vobella  is  long  and  slender, 
the  aedeagus  ^'Misisls  oj"  Iwo  curved  and  llallened  pieces 
enclosing  a  huge  membranous  sac  (f  ig.  137  11),  and  male 
Sternum  Vni  is  notdied  apically.  In  the  second  group, 
which  inc!i!i!ev  anuvi'^is  (tyjie  nf  the  genus),  crabronem, 
abUi'nuiiiiits,  diwi pygKiut  in.  ilic  volsella  is  stout,  the 
aedeagus  is  not  imusiial,  and  male  sternum  VIII  is  entire. 
Useful  references  are  Handilisch  (1888a),  Fox  (1894b), 
and  Beaumont  (iy64b). 

Biology:  Much  information  on  biology  was  given  in  the 
review  of  the  biology  of  British  fossorial  wasps  by  Hamm 
and  Richards  (1930).  The  following  is  a  condensation  based 
on  their  notes  concerning  A/,  an  cnm. 

The  species  is  gregarious,  and  the  nests  are  generally  in 
exposed  sandy  areas.  The  entrance  is  left  open  during  con- 
struction and  provisioning.  Tlie  tunnel  may  be  30  to  50  cm 
deep  with  one  to  10  a'Us  on  branches  near  the  bottom. 
The  cells  are  blodced  off  with  earthen  plugs  when  they  are 
complete.  The  prey  seems  to  be  cxdusWely  in  the  Diptera 
and  generally  in  the  Muscoidea. 

The  female  wasp  hunts  mainly  about  dung  but  also  on 
the  leaves  of  trees  where  flies  may  be  attracted.  She  often 
selects  flies  seated  on  the  dung  and  stalks  them  in  a  **cat- 
like"  :naimcr.  "Ilcr  antennae  are  stretched  slraichl  for- 
wards, and  when  she  is  within  two  centimeters  of  the  fly 
she  springs  from  her  crouching  position  to  alight  on  the 
hack  of  the  victim."  The  wasp  then  holds  the  fly  by  grasp- 
ing a  wing  between  hei  mandibles,  the  tiiura.v  held  in  the 
powerful  front  legs,  and  bends  her  ahdnmcn  around  to 
sting  the  fly  beneath  its  thorax.  Then,  with  sting  still  in 
place,  the  fly  is  turned  over.  Its  proboscis  gripped  by  the 

mandibles  ni  ibc  '.v;isp,  the  stinu  willidrawii,  and  Ilic  tlv 

carried  off  to  the  nest.  Both  the  method  of  capture  and  the 
gripping  of  the  fly  by  its  proboscis  are  unusual  features. 

Each  cell  is  stocked  with  four  to  nine  flies,  and  an  egg 
is  laid  on  the  last  prey  member,  fuced  diagonally  across 
the  Sternum  between  the  forelegs  and  midlegs.  The  full- 
grown  larva  is  purplish  and  spins  a  light  yellow,  soft,  par- 
chmcntlike  cocoon  surrounded  by  a  layer  of  loosely  ag- 
glulinized  sand  and  prey  remains. 

The  muscoid  prey  fall  into  the  following  recorded  gen- 
era: (Muscldae)Aftisor.  Musdna,  Stomoxys.  Orthellia, 
Iktina,  llydrotaea,  Myospila,  Fannia.  Phaonia,  Pyn^Ua; 
(Anlhomyiidae)>l/irytom>'/a,  Smtuphaga,  llylemya,  ffydnh 
I^torki:  (Calliphoridae)  CaB^thon.  Mknk.  Onesk.  LucU- 
ia:  (Tachinidae)  Ceromasia.  Ciin  cUa.  Zcnillia,  Phyrxe, 
Avt/wia;  (.Sarcophagidae)  Sarcophaga,  Parainacronychia- 

Other  families  of  Hies  include  Tabanidae:  Hacmatopota; 
Syrphidae:  Syrphus  and  Spiiogasler;  Tephritidae;  Tephri- 
tis:  Dryomyzidae:  Dryomyza:  Stratiomyiidae:  Sargiis:  and 
Rhagionidae;  Rhas^io. 

Parasites  given  by  Hamm  and  Ridiards  were  the  sarco- 
phagids,  Miumt^ydiki  grtseola  Fallen  and  Sphea^fota  conf 
ca  Fallen.  Gr8ndi(l954)  added  a  third  sarc- iphai;id,  .t/e/O- 
pia  argyrocephala  Meigen  (asvW.  leuvocepimla  Rossi). 


^i^py lighted  material 
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AddHioml  itifomution  on  the  habits  of  4f.  arvensis 
was  given  by  BristOWe  ( I'>48).  His  observations  were  gCfr 
erally  similar  to  those  of  Haniin  and  Richards.  However, 
he  noted  that  the  fly-laden  wasp  alights  close  to  the  bur- 
row, "clambers  off  the  fly  without  losing  its  grip  of  the 
proboscis,  turns  around  and  walks  backwards  into  the  bur- 
row dragging  the  fly  by  its  proboscis."  Up  to  seven  branch- 
es were  found  near  the  bottom  end  of  the  bunows.  "The 
flies  are  packed  tightly  together  with  their  heads  pointmg 
towards  the  entrance.  The  wasp  pulls  Ihcm  inln  the  bur- 
row head  first,  so  on  reaching  the  cell  it  must  turn  them 
round  in  order  to  place  them  In  their  flnal  resting  position." 
Male  wasps  were  observed  h\'  Bristowo  li>  frequent  the 
burrow  entrances  and  to  stalk  and  spring  on  one  another 
OS  well  as  upon  females.  "When  a  male  succeeds  in  mount- 
ing a  female's  h;nk  he  grips  hci  with  his  lees  and  tibial 
spurs,  facing  in  the  same  direction  as  the  female,  then  he 
edges  backwards,  tapping  her  abdomen  with  his  own,  un- 
til in  a  position  to  mate." 

The  important  paper  on  afpensn  by  Huber  (1961) 
provided  addiiional  data  and  presented  a  detailed  exposi- 
tion of  known  biology. 

Hamm  and  Richards  noted  also  that  MeUima  cnUm- 
neiis  (as  sabulosa)  apparently  hunts  on  flowers,  and  its 
prey  differs  somewhat  on  that  account.  These  are  mainly 
syrphidsand  muscids,  captured  and  carried  in  the  same 
manner  described  for  arvensis.  The  burrows  are  5  to  8 
cm  deep,  curved  medially,  and  the  cells  contain  1 2  to  IS 
flies  each. 

Yasumatsu  and  WaUnabe  (1964)  recorded  prey  of 
MeBims  obscunts  in  Japan.  These  were  all  in  muscoid 
genera:  Lucifw,  MaemMna.  Stawphaga,  and  Swrop/NVK 

Checklist  of  MelUnus 

ahdominalis  Cresson,  1882;  w.  U.S. 

persiimtus  W.  Fox,  I8*M,  new  synonymy  by  R. 
Bohart 

alpestris  Cameron,  1 890;  Mexico 
orvensiir  (Linnaeus)  1758,  (Vespa):  Europe 
vagus  Linnaeus,  1758  (Splicx) 
superbus  Harris,  1 77b  (Vespa) 
tiiclncrus  Schrank,  1781  (Vespe) 
clavann  Rctzius,  1783  (SipAex) 
HitJunJibuUjonnis  Fourcroy,  1785  {Vespa),  may  be  a 
Cerceris 

^peliolalm  Fcnircroy.  1785  (I'fspa) 

bipuiictatus  Fabricius,  1 787  (Crabro) 
tgibbus  Villers,  1789  (p.  228)  (Sphex),  nec  Linnaeus, 
1758 

mebmo&llcta  Gmelin.  1 790  (  Vespa) 
larthrtthua  Rocsi.  1 7<30  (Cmhro)  ( p.issibly  Scoliidac) 
tim^itkm  Rossi,  1790  (Crabro)  (possibly  Scoliidae) 

veots  Rossi,  1790  (OvAro),  lapsus  for  vagus 

tintuilamChrht,  1791  (Sphex) 
MKcinciiis  Olivier,  1 7')2  ( Vespa) 
'ii'crsux  Olivier,  1 7') 2  ( I'espa) 
labiatus  Olivici,  1792  iCrabro) 
qumquemacubttus  Fabridus,  1793  (ntltnthus) 


U-flavum  Panzer.  1794  (Crabro) 

caphtratus  Schrank,  1796  (On/tfo),  new  synonymy 

by  J.  Leclercq 
/aw^em/s  Jurine,  1807 
mmdatm  Gimmerthal,  1 836  (MiUimus\) 
compacftis  Handlirsch,  1888 
iUpinus  Handlirsch,  1 888 
Iberlcus  Dusmet  and  Alonso,  1931 
bamculatusPKkKd,  1867;  e.  U.S. 

Mikorii  H.  S.  Smith,  1908,  new  syoonyiay  by  R. 

Bohart 

crabnmeus  (Thunberg),  1791  (Sphex);  Eurasia,  new  nam^ 

for  Sphex  (Fabricius).  (Art,  59i.) 

sabulusus  Fabricius.  1787  iCraiyro).  nec  Sphex  sabu- 

losus  Linnaeus,  1758,  now  m  Ammuphila 
rufieornis  Villers,  1789  (Sphex),  new  name  (or  Sphex 
sabulosa  (  Fabacius),  1787.  (Art.  59c).  ncc  Sphex 
ruj'uxiniis  Fabricius,  1775  (a  pompilid) 

sabuioms  Olivier.  1 792  (Crabro),  nec  Fabricius,  1787 
ruficomb  Fabricius,  1 793.  nec  Villers,  1789 

/TO«fa//s  Pan/er,  17')7  {Crahm) 
petiolatus  Panzer,  1797  (Crabro) 
/ifM(»m/5  Fabricius,  1804 
'^ghbulosus  (Fourcroy),  1785  (Vespa).  may  be  a  Cerceris 
imperialis  R.  Bohart,  1968;  U.S.;  s.  California;  Mexico: 
Sonora 

obscurut  ILiiiJIirsch,  1 888; Korea,  Japan 

tristis  I'ere/.  \  W5 
pygmaeus  Handlirsch.  I        Mexico;  BrazQ 
rufinodus  Cresson,  1 865 ;  w.  N.  America 

Fossil  Mellinus 

haadlirsdtt  Rohwer.  1908;  U.S.:  Colorado  (Florissant 
Shales) 

Tribe  Heliocausinl 

This  tribe  is  restricted  to  southcrti  Sourh  An!.  ric:i  Hid 
contains  only  nine  species.  The  "suntails"  (approximate 
translation  at  Heliocausus)  are  wasps  of  small  to  medium 
size  and  are  rather  compactly  built.  The  ahd<nninal  ground 
color  is  black  or  icd  or  a  combination  of  the  two,  and 
the  terga  arc  usually  yellow  banded.  Ydlow  spots  often 
occur  elsewhere  on  the  body.  The  strong  convergence  of 
the  eyes  towards  the  vertex,  the  deformed  ocelli,  and 
the  strongly  convex  scutum  are  distinctive  features. 

Diagnostic  characters: 

1 .  (a)  Inner  orbits  converging  above  (fig.  1 41  O 
(sometimes  slif^tty  diverging  beyond  ocellar 
(riantjle  in  some  females);  |h)  all  ocelli  deformed, 
scarlikc  (except  midocellus  with  transparent  lens 
in  one  group). 

2.  (a)  Lib  rum  not  prominent;  (b)  palpal  formula 
6-4;  mouthparts  diort. 

3.  (a)  Scutum  with  admedian  lines  weD  separated; 
(b)  notauli  absent; (c)  no  oblique  scutal  carina; 
(d)  scutellum  without  posterior  overlapping  edge. 

4.  (a)  Omaiilus  sometimes  present ;  (b)  epistemai 
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FIG.  1 38.  Heliocausus  dubius  Kohl.  male. 


sulcus  present,  long;  (c)  scrobal  sulcus  present 
(fig.  138). 

5.  (a)  Melaplcurun  consisting  of  upper  area  only, 
not  tapering  below;  (b)  spines  or  prongs  some- 
times on  propodeum  dorsolatcrally. 

6.  (a)  Midcoxae  approximate;  (b)  midtibia  with  one 
apical  spur  (except  two  in  some  females);  (c)  fore- 
tarsal  rake  well  developed  in  females;  (d)  plantulae 
present. 

7.  (a)  Forcwing  media  diverging  after  cu-a;  (b)  stig- 
ma moderate  in  size;  (c)  three  submarginal  cells  of 
which  II  is  not  petiolate  and  receives  both  recurrent 
veins  (fig.  1 34  F). 

8.  (a)  Hindwing  media  diverging  well  beyond  cu-a; 


(b)  jiigal  lobe  a  little  more  than  half  entire  anal 
area  dig.  134  F). 
9.    (a)  Caster  sessile;  (b)  sternum  I  with  median  ridge 
toward  base;  (c)  male  with  seven  visible  tcrga. 
sternum  VII  apparently  absent;  (d)  male  genitalia 
with  volsella  differentiated  into  cuspis  and  digitus 
(fig.  6A);  (e)  female  pygidial  plate  not  or  only 
slightly  dehmited. 

Systematks:  Ashniead  (1899)  placed  lleliucausus  in 
the  "Larridae"  (essentially  equivalent  to  our  Larrinae), 
subfamily  "Lyrodinae";  the  latter  an  ill  defined  ("....the 
ocelli  are  always  distinct,  normal,  never  aborted...."), 
heterogeneous  assemblage  of  genera.  Handlirsch  (I92.S, 
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1933)  sliowed  more  logic  by  establishing  the  tribe 
Heliocausfni  for  the  genus.  He  plaoed  this  tribe  in  the 

Nyssoninac  despite  the  fact  that  Heliocaiisus  <M  not 
lit  his  subfamily  diagnosis.  Subsequent  authors  of  papers 
on  the  classineatton  of  the  Nysoninae  have  either  teih 

tatively  placed  llclincausw;  in  the  siihfamily  f  Beaumont. 
19S4a)  or  have  omitted  mention  of  the  genus  (Pate, 
1938b;  Evans,  196«a). 

There  are  several  features  of  lleUncaiism  that  suggest 
a  relationship  \Mih  the  Nyssoninae:  simple  mandible  with 
asubapical  tooth,  ajiproximatc  midcoxae,  reduction  or 
loss  of  sternum  VII,  volsella  with  digitus  and  cuspis(ng. 
6  A),  and  compatible  wing  venation.  The  presence  of  an 
omaulus  in  most  species,  and  the  tendency  for  the  devel- 
opment of  posterolateral  spines  or  prongs  on  the  pro- 
podeum  also  suggest  the  Nyssoninae,  as  does  the  fact 
that  some  female  Hi  lhnnisns  have  two  niidtibial  spurs. 
The  broadening  of  the  metapleuron  below  also  occurs 
in  t  number  of  nyssonine  genera. 

Heliocausus  does  have  some  iarroid  characteristics, 
however:  strong  convergence  of  the  eyes  towards  the 
vertex,  deformed  ocelli,  and  a  single  midtibial  spur  in 
most  specIc^;  fuii  •.Ik  so  features  are  lound  also  in  some 
Nyssoninae  (Bembicini).  Moreover,  the  ucellar  deforma- 
tion is  of  the  bembidne  type:  that  is.  all  three  ocelli  are 
scarlike,  and  the  transparent  part  of  the  lens  is  C-shaped. 
The  development  of  a  transverse  keel  on  male  sternum 
II  in  Heliocausus  is  found  in  the  Bembicini  but  also  in 
the  larrine  genera,  fMirisKon.  and  Palarus.  Morphological 
evidence  suggests,  then,  that  Jhiiocausus  is  a  nyssonine. 
I  v.iti  I  i  >72)  Imind  the  larva  to  be  somewhat  gorytin- 
like,  wliich  adds  additional  support  to  this  view. 

Heibst  (1921a)  said  that  Heliocausus  provitions  with 
inunatUie  Orthopteia  f  "lleusclirecken'").  This  needs 
confirmation  in  view  of  livans'  statement  that  Fritz  ob- 
served Heliocausus  iarroides  preying  on  leafhoppers.  a 
more  typical  nyssonine  prey. 

Everything  considered,  we  feel  justitled  in  placing 
Ndtocausus  ia  its  own  tribe  and  associating  it  with  the 
Nyssoninae  as  a  relatively  primitive,  relict  group  (ftg.  7). 

Genus  Heliocausus  Koh] 

Generic  diagnosis:  Convergence  of  eyes  above  strongest 
hi  males,  inner  margins  slightly  bowed  out  toward  mid- 

die;  ocelli  tliitiened.  deformed,  lens  C-shaped,  midocellus 
wholly  transparent  in  Jiebrigi  gxoMp  and  smaller  titan 
hfaidocelli  (fig.  140  A);  hindocellus  in  male  contiguous 
with  inner  eye  margin  m  nearly  so;  face  essentially  Oat 
but  with  broad  shallow  sulci  adjacent  to  inner  orbits  near 
vertex  in  female,  these  sulci  converging  behind  ocelli  to 
form  a  V;  antenna  diort,  articles  variously  modified  In 
male,  sockets  contiguous  with  frontoclypeal  suture;  dy- 
peus  transverse,  apical  margin  witlnuit  teetli,  disk  usually 
swollen;  head  behind  ocelli  broad  in  female,  depressed 
in  male;  ocdpital  carina  usually  incomplete,  disappearing 
just  lH>t"<He  hypostomal  carina;  rnandiHIe  with  a  single 
subapical  tooth  on  inner  margin  (lig.  141  C);  pronotum 
with  a  high,  narrow  collar,  thinner  mesad;  scutum  strong 
ly  convex  anteriorly  in  male;  mesopleuron  with  a  hori' 


zontal  carina  which  forms  ventral  limit  of  subalar  pit; 
metapleuron  broad  below;  legs  short,  stout,  arolia 
nio<!crale  to  larcc;  niargina!  cell  narrowly  rounded  at 
apex  and  weakly  appendiculatc;  hindwing  media  divei- 
ging  well  beyond  cu-a;  jugal  lobe  well  developed  and 
slightly  more  than  half  length  of  anal  area  (fig.  134  F); 
prupudeuni  short  and  broad,  triangular  enclosure  well 
defined  with  apex  partly  on  vertical  face,  propodeal  side 
usually  set  off  from  posterior  face  by  a  carina  which 
forms  an  angle  or  sharp  process  dorsally  (stronger  in 
males)  (fig.  139  A);lcrgum  I  with  lateral  carina,  II  with 
a  transverse  groove  and  often  a  carina  at  or  near  normal 
posterior  limit  of  1;  male  sternum  11  with  a  transverse, 
kccllike  flange,  male  sternum  VIII  with  three  basal  pro- 
jections and  either  attenuate  or  rounded  apcially  (lig. 
139  F,  H);  last  male  tergum  usually  fingerlike,  arclike 
in  cross  section  (fig.  13'^'  C)  (trispinose  in  tridcns.  fig. 
139  b);  female  tergum  V'l  conical,  no  pygidial  plate 
except  slightly  developed  at  apex  in  some  species. 

Gfoi^raphic  raii,?e:  /fclii<cnusti<!  is  known  only  fioin 
Chile  and  Argentina.  Of  the  nine  species,  three  are  ap- 
parently endemic  to  Chile,  and  the  remainder  are  from 
Argentina. 

Systemafics:  Heliocauam  is  easily  recognized  by  the 
combination  of  defoiined  <<colli.  eyes  converging  above, 
usual  presence  of  a  lateral  propodeal  angle  or  prong, 
and  a  broad  metapleuron.  The  keel  on  male  sternum  II 
is  also  distinctive, 

For  a  genus  of  such  limited  distribution  and  relatively 
few  species,  Heilocausus  displays  oonsMerable  morpho- 
logical diversity  in  a  number  of  features,  which  in  most 
sphccid  genera  are  normally  constant.  This  suggests  a 
relict  status.  For  example,  females  of  most  (perhaps  all) 
species  in  the  fiehrigi  group  have  two  midtibial  spurs.  A 
second  variable  is  the  omaulus  which  is  very  strung  in 
the  fifbrtgi  group  but  is  weakly  indicated  or  absent  in 
the  tarrotdes  group.  Certain  variables  are  restiicted  to 
males.  For  example,  the  antenna  of  larroUii's  is  simple, 
but  in  the  related  Species, /aimtfl^f  and  <&^/u5,  the  basal 
flagellomeres  are  slightly  offset  from  one  another  and 
somewhat  swollen  ventrally  (fig.  1 39  C).  This  is  more 
evident  in  fraienms.  In  fiehrigi,  argcntimis,  and  jocrgen- 
seni  the  nagcUumcres  are  rather  ordinary  in  appearance, 
but  ventrally  on  each  artlde  (except  the  last  one  or  two) 
there  is  a  narrow  placoid  which  forms  with  its  counter- 
parts a  continuous  channel.  This  channel  bears  a  com- 
plete single  row  of  diort,  curved  setae  (fig.  1 39  B),  a  fea- 
ture remiiti'^i-cnt  of  some  male  Crabr<nHni  such  as  C'nK- 
socerus  nindiwntns.  Sternum  Vlil  is  variable,  also.  In 
some  species  it  is  blunt  apkal^  (fig.  139  F),  while  in 
others  the  apex  bears  a  long  narrow  process  (flg.  1 39  H). 
The  last  male  tergum  is  usually  fingerlike  and  rounded 

apically  (fig.  l.^*^)  CI),  but  in.  !rulcns  it  is  a  broad  plate 
with  a  sharp  median  apical  projection  and  a  shorter 
blunter  projection  apicoiaterally  (fig.  139  E). 

We  have  seen  all  but  one  of  the  species  (Jofrgcniieni) 
but  only  one  sex  in  a  few.  Nevertheless,  the  mateiial  on 
hand  suggests  at  least  two  species  groups,  one  Chilean 
and  the  other  Argentinean. 
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Q  fairmairei 


dubius 


tndens 


tridens 


dubius 


dubius 


FIG.  139.  Structural  details  in  HelioenMU;  A,  thorax,  lateral;  B.C,  male  antenna;  D,  male  genitalia;  E,G,  male  tergum 
VII;  F.H.  male  itemum  VIII. 


//.  larrokies gioup:  one  iiiidtibial  spur  in  buth  sexes, 
omaulus  weak  or  absent,  tergum  I  with  later;)!  carina 
(mesad  of  spiracle,  not  to  be  confused  with  lateral  carina 
delimiting  latcrotergite)  (fig.  138),  midocellus  as  large 
as  and  of  same  connguration  as  hindocell!  (i.e.  all  ocelli 
with  C-sliapcd  rinil  and  all  ocelli  with  dark  piiiniciil  (i.e. 
not  transparent  except  at  C-shapcd  rim)  (tig.  14U  B), 
male  antenna  without  ventral  row  of  setae,  Chilean  spe- 
cies. 

K  fiebrigi  group:  male  with  one  inidtibial  spur,  fe- 
male with  two,  omaulus  strong,  tergum  I  without  lateral 
carina,  midocellus  smaller  than  hindocelli  and  largely  or 
wholly  translucent  (fig.  140  A)  (hindocelli  as  in  larrokies 
group),  male  aiiiciiiia  usually  with  ventral  row  of  setae 
(fig.  139  B),  Argentinean  species. 

HeHocmsas  trident  does  not  Ht  either  group  satis- 
factorily.  It  scciii<;  to  belong  to  the /ic/^r/'s,'/ group;  hut 
ttic  omaulus  is  weak,  the  male  antenna  lacks  a  seial  row, 
and  the  last  tergum  is  tridentate,  so  perhaps  it  diould 

constitiilo  a  fhird  fmiip  Wc  have  seen  only  a  male  of 
figtenius  which  is  an  Argentine  species  that  agrees  with 


all  of  the  features  of  the  larmiJcs  ■"nup.  Until  the  fe- 
male is  studied  its  altinitics  remaii)  hi  doubt. 

Evolutionary  trends  within  the  genus  include  the  sup- 
pression of  one  midtibial  spur  and  the  omaulus,  reduc- 
tion of  the  pygidial  plate  hi  the  female,  and  development 
of  a  carina  ines^id  of  the  spiracle  on  leiguiii  1,  All  of 
these  trends  are  found  in  the  larroUes  group. 

Based  on  our  material  it  is  apparent  that  at  least  in 

fairmairei  theic  h  considerable  variation  in  abdominal 
color  pattern,  and  this  may  pose  a  problem  lor  future 
workers  in  the  genus.  There  is  no  key  to  the  species  of 
Heliocausus. 

Biology:  Very  little  is  known  about  the  ethology  of 
these  wasps.  Herbst  ( la)  said  that  liie  Cluleaii  species 
nest  in  tine  sand  in  sunny  locations,  they  arc  gregarious, 
and  they  prey  on  immature  Orthoptera.  Jaffuel  and 
Pirion  (I">2fi)  said  that  Juiittf  collected  small  hugs, 
"pequcnos  hemipteios,"  and  larroiUes  collected  small 
white  spiders,  '*pequenas  aranas  blancas."  These  observa- 
tions are  surprising  and  need  ccnrirmation.  Manfredo 
Fril^  (hvans.  1972)  found  Heltocausus  larruiUes  preying 
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on  leallioppcrs. 

Checklist  of  Heliocausus 
(brackets  enclose  letter  denoting  species  group) 

argenthius  Brethes.  1913;  Argentina  (F) 
t/Mft/Hi  Kohl.  IW5;(  hile  (L.) 
fainnairei  Kohl,  1 892;  Chile  (L) 
macula f us  Kecd,  1894 
lobscurus  Reed,  1894 


Meiiocausus 
fiebrigi 


Heliocausus 
fairmairei 


FIG.  140.  Vertex  area  in  females  of  two  species  of 
Heliocausus. 


fiebrigi  Brethes,  1909;  Argentina  (F) 
fraternus  Brethes,  1913;  Argentina  ('?L) 
ioergenseni  Brethes,  1913;  Argentina  (F) 
/flrrt>((/<-5  (Spinola),  1851  (/1/patvi/s?);  Chile  (L) 
mendozamis  Brdtlies.  1913;  Argentina  (F) 
iridens  Brdthcs,  1913;  Argentina  (F) 

Tribe  Alyssonini 

The  alyssonins  are  small,  slender  wasps,  must  uf  which 
are  taken  only  infrequently  by  the  collector.  Tiie  two 
well  defined  genera  have  a  presumably  relict  status  and 
come  close  to  the  theoretical  ancestors  of  the  Nyssonini. 
Figs.  1 41  A  and  1 44  illustrate  the  alyssunin  face  and 
body  profile.  However,  only  a  few  species  of  Didincis 
have  the  striking  foreleg  expansion  shown  in  fig.  144. 
All  of  the  Alyssonini,  as  far  as  is  known,  stock  their 
ground  nests  with  saltatory  llomoplcra. 

Diagnostic  characters: 

1 .  (a)  Eyes  broadly  separated,  inner  orbits  essentially 
parallel  or  converging  slightly  below  (fig.  141  A); 

(b)  ocelli  well  developed. 

2.  (a)  Labrum  small,  usually  concealed;  (b)  palpal 
formula  6-4. 

3.  (a)  Scutum  with  admedian  lines  close  together, 
sometimes  short  or  faint;  (b)  notauli  absent; 

(c)  no  oblique  scutal  carina  but  tegula  partly 
covered  by  lateral  scutal  flange;  (d)  scutellum 
normally  convex,  not  overlapping  metanotum. 

4.  (a)  Omaulus  present;  (b)  no  acetabular  carina  nor 
sternaulus;  (c)  episternal  sulcus  undefined  above, 
represented  by  a  pitied  remnant  between  lower 
end  of  omaulus  and  anteroventral  pleural  margin; 
scrobal  sulcus  extending  to  omaulus,  extension 
horizontal  in  Alysstm  but  obliquely  downward  in 
Didincis  (U^.  142  L,  M). 

5.  (a)  Metapleuron  consisting  of  upper  area  only, 
tapering  below;  (b)  propodeum  rather  long,  de- 
pressed, rectilinear,  areolate.  bearing  small 
dorsolateral  teeth  or  angles  (fig.  144). 

6.  (a)  Midcoxac  approximate,  prccoxal  sulcus  com- 
plete; (b)  midtibia  with  two  apical  spurs,  one  or 
none  (in  some  male  Didincis)       142  G- 1); 

(c)  foretarsal  rake  of  female  weakly  developed; 

(d)  plantulac  present. 

7.  (a)  Forewing  media  diverging  before  or  after  cu-a 
(fig.  1 34  C,  D);  (b)  stigma  rather  large  (area  greater 
than  that  of  tegula);  (c)  three  submarginal  cells, 

II  petiolate  and  receiving  second  or  both  recurrent 
veins. 

8.  (a)  hindwing  media  diverging  before  cu-a;  (b)  jugal 
lobe  small  (fig.  134C,  D). 

9.  (a)  Caster  sessile:  (b)  sternum  I  with  a  double  cari- 
na toward  base;  (c)  male  with  seven  visible  sterna 
in  addition  to  protruding  pair  of  spines  from  ster- 
num VIII  (fig.  144);  (d)  male  genitalia  with  long 
gonobase,  volsella  rather  simple  but  elongate,  cus- 
pis  and  digitus  not  differentiated  (fig.  143);  (e)  fe- 
male pygidial  plate  distinct,  sharply  edged,  setose 
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Alysson  radiatus 


Xenosphex  timberlakei 


Heliocausus  larroides  Meilinus  abdominalis 

FIG.  141.  Facial  portraits  of  females;  A,  Aly&sonini;  B,  Xenosphecini;  C,  Heliocausini;  D,  Metlinini. 


(Fig.  142  A,  B). 

Syuematics:  The  alys&onins  nearly  fit  the  evolutionary 
concept  of  the  nyssoninc  ancestral  stock  for  the  tribe 
Nyssonini.  This  is  indicated  on  cactoid  fig.  135  and  the 
subfamily  dendrogram  (fig.  7).  The  phylogenetic  associ- 
ation of  the  two  tribes  is  reinforced  by  the  discovery  that 
the  genus  Nursea  with  its  many  aly&sonin  features  is  a 


generalized  member  of  the  Nyssonini.  At  first  glance 
Nursea  is  strikingly  like  Alysson.  The  slender  form,  ex- 
tensively polished  integument,  rectilinear  and  areolate 
propodeum  with  dorsc)latcral  angles,  broad  frons,  evanes- 
cent foretarsal  rake,  divergence  of  forcwing  media  bcy«>nd 
cu-a,  large  stigma,  and  bristly  female  pygidial  plate  arc 
all  characteristics  in  common.  Further  study,  however, 


FK5.  142.  Structural  details  in  the  tribe  Alyssonini;  A,B,  female  pyeidmni ;  C,  apex  of  hindfemur,  female;  D-F.  apex  of 
male  antenna,  lateral;  G-1.  apex  of  midtibia;  G,H,  females;  i»  male;  1,K,  arolia  and  daws  at  apex  of  female  mid- 
leg  and  foreleg,  respectively;  L,M,  thorax,  lateraL 
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reveals  many  didercnccs,  some  of  which  are  tribal  in 
nature.  In  the  latter  category  arc  (in  Nursea)  the  short 
and  apprcssed  pronotal  collar,  widely  separated  midcoxae, 
and  oblique  scutui  curina.  Other  differences  shown  by 
Nursca  arc  llie  slightly  separated  admedian  scutal  lines, 
small  female  front  aroUum,  two  rather  than  three  sub- 
marghial  cells,  absence  of  a  jtigal  lobe,  distal  divergence 
ot  tlic  hindwiiii;  iiiedin.  and  simple  hindf'emoral  apex. 
Obviously,  the  progression  of  Afyisoit-Nursea-Nipponon- 
yssoH-Nyaon  is  not  a  strai^t-line  afGilr.  However,  a 
similar  sort  of  evolutionary  path  may  well  have  been 
followed. 

Alysson  and  DiUirwis  have  been  considered  as  a 
separate  subfamily  (Ashmead,  1899)  or  more  frequently 
as  a  tribe  in  the  Nyssoninae  (Krombein,  1951).  Some- 
times the  two  genera  have  been  associated  wiili  luito- 
mosericus  (Beaumont,  19S4a),  but  we  feel  that  there  is 
stronger  evidence  against  than  for  this  idea.  Points  in 
cornimui  with  /•'nlomowrit  in  arc  l"np  poiiolal  "(.(illiu."' 
hindwing  media  diverging  before  cu-a,  jugal  lobe  moder- 
ately small,  hindfemur  with  a  spoonlike  outer  apical 
lobe,  no  spirat  iilai  cnmve  dp  propodeum,  Md  Uot  male 
antenna!  aiticle  nitinvwl  (lii;,  142  1>-F). 

Differences  belw  con  /■  nioDUisericus  and  alyssonins 
make  up  a  longer  and  in  our  opinion  a  more  signilicant 
list.  They  are  presented  below  in  table  17. 

TABLE  17. 

Comparison  of  Structural  Cbaiacten  in  Entomoseridni 
and  Alyssonini. 

fliliwwpierilnii 
I.    Mandible  simple 


2.  ClypeusquinquedL'ntato. 

about  two  thirds  as  long 
as  broad 

3.  Eyn  converging  b«low 

4.  1  L'liuilc  uith  toiclursal 

rake  short  but  strong, 
fore  arolium  small 

5.  NotauU  present 

6.  Omaulus  absent 

7.  Fpislcrnul  sulcus  well 

ilcvelopeil,  scrobal 
sulcus  meeting  it  at 
a  right  angle 

8.  Forewing  submarginal 

cell  II  not  petiolate. 

recurrent  veins  ending 
close  rci.uctlKT,  sii.nrna 
smuli,  sulMiMitiinal  cell 
I  about  halt  as  long  as 
discoidal  I 

9.  Propodeum  short,  sloping 

in  profile,  not  dentate 

iKir  jrciilalc.  piistt-riiir 
lace  w  lib  a  nieilian 
iiriiove 

1 0.    Sternum  1  with  a  smgle 
carina  basaliy 


Alyston  and  Dkttndt 

Mandible  bidentate  or 

rarely  tridentate 
Clypeus  tridentate. 
about  one  third  as  long 
as  broad 
Eyes  nearly  parallel 
within 
F-eniaie  with  weak  fore- 
tarsal  rake,  tore  aroli- 
um much  enlarged 
Notauli  absent 
Omaulus  present 
Epislcrnal  sulcus  eviin- 
escent  alxive,  sciohal 
sulcus  h(>n/ontjl  or  in- 
clined downward 
anteriorly 
Forewing  submarginal 
cell  11  petiolate,  recur- 
rent veins  ending  far 
apart,  stigma  large,  sub- 
marginal  cell  I  nearly 
as  long  as  discoidal  I 

Propodeum  long,  recti- 
linear, dentate  and 

arcohile,  pDslerior  face 
\v  ilhoui  a  median 
groove 
Sternum  1  with  a  double 
carina  baaally 


11.  Terga  with  transverse 

subapical  depressions 

1 2.  Female  pygidial  plate 

bare,  sides  strongly 
raised 

13.  Male  sternum  VIII  a 

broadly  rounded  lobe 

14.  Male  gonostyle  hiramous 

15.  Volsella  different;aled 

into  digitus  and  cuspis 


Tcrga  not  depressed 

sulijp;cally 
Female  pygidial  plate 

with  broadened  setae 

and  bristles 

Mate  sternum  Vlf  T  deep- 
ly incised  and  hispinose 
Male  gonostyle  simple 
Vulsella  undifrerentia- 

ted 


Taking  the  entire  subfamily  Nyssoninae  into  account, 
the  Alyssonini  differ  by  the  rounded  pronotal  "collar" 
which  is  about  as  long  as  the  scutcllum  or  even  longer. 
Furthermore,  the  tribe  is  distinguished  by  a  combination 
of  characters:  petiolate  aubmai^nd  cell  II,  no  oblique 
scutal  caiina.  cpistcrnalsulctisevanesoent  above, and 
omaulus  present. 

The  arrangement  of  the  midttbial  spurs  is  uimsual  and 

deserving  of  special  note   Nfti  -  dearins;  and  slide-mount- 
ing midlegs  from  representatives  species  a  was  luund 
that  in  Alysson  the  anterior  spur  is  present,  but  the  pos- 
terior one  is  marked  only  by  a  basal  ring  (fig.  142  G-l). 
In  some  specimens  there  may  appear  to  be  two  spurs,  but 
under  hidi  magmlicaiion  one  ot  these  is  merely  a  bristle 
arising  on  the  edge  surrounding  the  spur-bearing  mem- 
branous socket.  The  true  spur  can  be  distinguished  by  the 
many  secondary  micropectinations  along  its  shaft.  In 
Didineis  most  species  have  two  apical  spurs  (fig.  142  H), 
but  in  males  of  the  nodosa  group  only  the  two  basal  rings 
are  left  (fig.  1 42  1).  Thus,  in  females  and  most  males  of 
Didineis  tliete  arc  two  spurs,  in  Alysson  there  is  one,  and 
in  some  males  of  Didineis  there  are  none. 

In  the  specialization  table  the  Alyssonini  rate  from 
"1  r  to  «1 5"*  which  places  the  tribe  weU  below  the  Nys- 

soniiii  ("  1 4"  tu  "24"). 

The  55  listed  species  are  primarily  Holarciic,  but  a 
few  must  be  considered  Oriental  and  Ethiopian.  The  two 

genera,  DitUuch  and  t/wvo^i.  are  rather  similar,  yet  they 
are  easily  separated  by  the  chaiaciers  given  ni  the  key  to 
genera  and  in  the  pertinent  lystematics  sections. 

Bhlogy:  The  two  genera  seem  to  have  similar  habits. 
Refer  to  the  generic  biology  sections. 

Key  to  iieriera  of  Alyssonini 

Forewing  inedia  ilivergint!  heyond  cu-a  or 
very  near  it  (fig.  1.^4  C),  male  last  anten- 
nal  article  mcurved  but  not  strongly  op- 
posed by  a  projection  from  artide  XII 
(fig.  142  D).  metapleuron  ah<iut  half  as 
long  as  high  (fig.  1 42  l  ).  a  p.m  ot  pale 
spots  almost  iiivjnably  present  on  tergum 

II  (.\.  America,  Fuiasia.  S.  .Africa J  

  ..Alysson  Panzer,  p.  457 

Forewing  media  diverging  before  cu-e  by  at 
least  the  latter's  length  (fig.  134  D),  last 
male  antenna!  article  strongly  incurved 
and  opposed  by  a  proieclion  from  article 
XII  (tig  142  I'.F),  metapleuron  much 
less  than  halt  as  long  as  high  (fig.  142  M>, 
tergum  II  without  pale  spots  (Holarctic, 
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Bangladesh)  Didineb  Weunael.  p.  458 

Geaus  Alysson  Fluizer 

Generic  diagnosis:  Clypeus  broad,  apically  thfai  and  trt- 

dentaie,  labriiin  sonioliincs  protruding  slightly  as  a  nearly 
rectangular  lobe  (tig.  141  A),  mandible  with  a  small  sub- 
apical  denticle  and  in  some  females  with  a  toothlike 
ancle  near  middle  of  innei  odee,  antenna  relatively  simple 
and  last  article  in  male  incuivetl  (lig.  142  D).  frons 
simple  and  with  median  groove  rather  faint;  forewing 
with  media  generally  diverging  beyond  cu-a.  rarely  inter- 
stitial or  slightly  before  it;  stigma  large;  marginal  cell 
stout  and  ending  acutely  at  wing  margin;  submarjiiiial 
cells  IMII  small,  former  always  petiolate  and  latter  ucca- 
rionallythindwing  media  diverging  strongly  toward  front 
wing  margin  in  basal  pari  (  fig.  I  34  C);  juga!  lobe  small 
but  much  larger  than  legula:  arulium  of  female  foreleg 
enlarged,  rake  feebly  developed,  midtibia  with  one  apical 
spur:  outer  spex  ofhindfemur  with  a  prominent  spoon 
shaped  lobe  (fig.  142  C);  pionoium  witli  a  strong  trans- 
verse depression  just  in  front  of  scutum;  scutcllum  with 
a  transverse  anterior  row  of  pits;  propodcal  enclosure 
entirely  dorsal,  triangular  or  U-diapcd,  arcolate;  pleuron 
(fig.  142  L)  with  scrobal  sulcus  extendmg  almost  hori/.on- 
tally  forward  to  omaulus;  meiapleuron  unusually  stout, 
about  half  as  long  as  high  (fig.  142  L);  propodeum  some- 
what arcolate,  with  a  dorsolateral  angle  or  tooth  and  a 
second  angle  below  it;gaster  slender,  relatively  simple; 
female  pygidial  plate  weO  fonned  (fig.  142  A),  covered 
with  scalelike  setae  and  bristles;  male  sternum  VII  weakly 
sderotized  and  more  or  less  hidden  beneath  V  I,  VIII 
deeply  emarginate  and  usually  visible  as  two  protruding 
spines;  male  genitalia  with  cuspis  possibly  indicated  by 
a  subbasal  angle  (fig.  143  B). 

Geographic  range.  Of  the  30  species  listed,  eight 
occur  in  America  north  of  Mexico.  In  addition  we  have 
seen  several  undescribed  Mexican  species  from  Guadala- 
jara, Nayaril,  and  Puebla.  Of  the  remaining  22  species, 
IS  are  Palearctic  induding one  from  Algeria  and  two 
fron  northern  India,  three  are  Oriental,  and  four  are  Ethi- 
opian including  two  from  Madagascar. 

.Sysiematics:  In  addition  to  the  characters  given  in  the 
generic  key,  Afysion  differs  from  Didineis  by  the  more 
abrupt  divergence  of  the  hindwing  media,  single  midtibial 
spur,  more  prominent  cross  groove  on  the  pronotum, 
more  nearly  horizontal  scrobal  sulcus,  and  less  promi- 
nent or  entirely  hidden  male  sternum  VII. 

Useful  keys  to  species  have  been  given  by  Handllrsch 
(1888a)  for  the  world  fauna,  by  Kokujev  (1'106)  for  Rus- 
sia, and  by  Fox  ( 1 8^Ha)  for  .American  rcprcsenialives. 

Biology:  Information  on  the  habits  of  .ilysstm  has 
been  summarized  by  Evans  (1966a)  who  obtained  his 
data  from  personal  observations  on  i4.  mellcim:  and  from 
records  of  Ilartman  (1905)  on  mclleiis,  Rau  and  Rau 
(1918)  on  meUeus,  Kohl  (1880)  on  spinosus.  Olbcrg 
(1959)  on  spinosus.  Ferton  (1901)  on  mtzeburgi,  and 
Yasumatsu  and  Masuda  ( l^'->2)  on  cameroni. 

According  to  bvans'  summary,  nesting  is  gregarious  in 
cool,  moist  situations,  often  in  sandy  areas.  The  female 


FKj.  143.  Male  genitalia  in  the  tiibe  Alyaonini;  A, 
Didineis  nodota;  B,  Alysson  spinous. 

wasp  digs  a  vertical  burrow  and  pusiies  the  excavated 
earth  into  a  pile  around  the  entrance.  The  short  length  of 
the  tunnel  throu^  this  tumulus  assumes  a  sbnt  of  about 
45  degrees  with  the  surface.  One  to  five  cells  per  nest  have 
been  rccm  Jed.  and  the  entrance  is  left  open  during  provi- 
sioning. Prey  are  a  variety  of  nymphal  and  adult  lealhop- 
pers  and  occasionally  Cercopidae  or  Fulgoridae.  The 
prey  is  carried  in  flight  to  the  vicinity  of  the  nest,  then 
the  last  lew  centimeters  on  foot.  .As  many  as  iwn  do/en 
prey  may  be  placed  in  a  single  cell.  An  egg  is  then  laid  on 
one  of  the  last  "hoppers"  longitudinally  on  the  side  of 
the  venter  of  the  thorax,  and  the  cell  is  closed.  Final  clo- 
sure of  the  burrow  is  rather  thorough  but  may  leave  a 
small  mound. 

Adults  are  not  collected  on  flowers,  but  males  are  at- 

tiacted  to  honcydew  mi  leaves.  Pvaiib  ( l'>66a)  repoiied 
an  instance  of  copulation  in  mcUcus  which  look  place  in 
a  nesting  area.  The  male  circled  the  female  several  times 
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as  she  was  walking  on  the  &and.  The  male  (lien  landed  un 
lop  of  her.  thrust  his  wings  far  forward,  and  affected 
coitus  by  twisting  the  lip  of  his  abdomen  sidcwise.  The 
period  of  contact  was  15  seconds,  after  which  the  male 
new  off  and  the  female  resumed  her  waUcing  over  the 
sand. 

Checklist  of  Afytson 

(variant  but  improper  spellings  are  Afysim  and  AOyaon) 

anmilipcs  Cdmcron.  IK<)7;e.  India 

aiineruni  Yasumatsu  and  Masuda,  1933;  Japan 

conicus  Provancher.  1 889;  N.  America 

costai  Beaumont,  1953;  Italy 

aythmthorax  Cameron.  1902;  n.  India 

./7a>  o/rianv/an/s  Cameron,  1901  (.-l/vxon);U.S.:  New  Mexico 

Jurinosanus  Isuncki,  1968;  Taiwan 

guldwrdi  Arnold,  1 95 1 ;  Ethiopia 

^/fnari// Provancher.  1887:  N.  America;  transcontinental 

*iritcrsti! talis  raineron,  l'>02.  new  synonymy  by 
Rohart 

*petiolatm  Cameron,  1902,  new  synonymy  by  Bohart 
guffbrmodi  Arnold.  1944;  s.  Africa 
harbiiicnm  Tsuneki,  1967;  Manchuria 
katkovi  Kokujev,  1906;  Poland 
nadecassia  Arnold,  1945;  Madagascar 
maracamlentia  Radoszkowski,  1877;  sw.  USSR:  Kazakh 

S.S.R. 

incerttis  Radoszkowski,  1877 
melleus  Say,  1837;  N.  America  e.  of  100th  mer. 
ocellatiis  Ikaumont,  1967;  Turkey 
opposilm  Say,  1 837;  \.  America  e.  of  Rocky  MtS. 
per/Aeesi  Gorski,  1852;  Eurasia 

/esrfwf  Mocsary,  1879 
picit'iii  Mandlirsch,  1895;  Algeria 
radiatus  VV.  Fox,  1894;w.  U.S. 
ratztbwgi  Dahlbom,  1843;  Eurasia 
nificc/lis  Camcmn,  1898;  Sri  Lanka 
seyrigi  Arnold.  1''45;  Madagascar 
j|plnosus(Pan/cr).  1801  (Pompfft/£);  Europe 

Mmculatus  Panzer,  1798  (j^oc),  nec  Fuesiibl, 

1775  fa  scoliid) 
fusi  aius  Fabrichis,  of  Panzer,  1798  (S^ex)  (misiden- 
tirication) 
ssp.  jarosHtmuit  Kokujev,  1906;  Russia 
striaius  W.  Fox,  1894;  U.S.:  Washington,  D.C.,  Long 
Island.  New  York 
la/wawr/.v  Son.in,  1947;  Taiwan 
/esfate/fars/i  Cameron.  1902;  n.  India 
/rtiangM///er  Provancher,  1887;  N.  America  e.  of  100th 
mer. 

ssp.  shawi  Bradley,  1920;  w.  U.S.,  w.  Canada 
iMtooftw  Lepeletfer  and  ServOle,  1825;  Europe,  sw.  USSR 
Mrfto^  Tsuneki,  1967;  Manchuria 

Genus  Didineis  Wesmael 

Generic diagnosb:  Qypeus broad,  apically  thin  and  tri- 
dentate,  labrum  concealed,  mandible  with  a  small  subapi* 
cal  toodi  and  in  some  females  with  an  angle  near  mkklle 
of  inner  edge,  antenna!  bases  closer  to  clypeus  than  to 


each  other,  antenna  nodose  beneath  in  ^ome  males  {no- 
dosa group),  last  two  articles  modified  so  as  to  oppose 
each  other  (fig.  142  E.F),  frons  simple  and  with  median 
groove  rather  faint;  ^^rc^^inl;  with  media  diverging  be- 
fore cu-a  by  length  u!  hnci  or  more;  stigma  large;  mar> 
ginal  cell  ending  acutely  at  wing  margin;  submarginal 
cells  fT-fll  small,  II  petiolate:  hind  wing  media  diverging 
well  before  cii-a  hut  iio.irly  parallel  to  it  (t"ig.  I  34  0); 
Jugal  iobc  small  but  much  larger  than  tegula;  arolium  of 
female  foreleg  enlar^d,  rake  feebly  developed;  midtibia 
with  two  apical  spurs  except  for  mules  of  noJixxj  group, 
which  have  none;  outer  ape.\  of  hindfemur  with  a  promi- 
nent spoon  shaped  lobe;  pronolum  with  a  transverse 
posterior  impression  which  is  largely  hidden  by  scutum; 
propodcal  enclosure  dorsal,  triangular  or  U-shaped: 
pleuron  (fig.  142  M)  with  scrobal  sulcus  extending  for- 
wards and  downwards  toward  end  of  omaulus;  meta- 
pleuron  about  one-third  as  long  as  high:  propodeum  are- 
olate  in  enclosure  and  to  lcs<u;r  extent  elsewhere,  with 
a  dorsolateral  angle  or  tooth  (fig.  144);  gaster  slender, 
relatively  simple,  female  pygidial  plate  margined  poster- 
iorly (fig.  142  B);  male  sternum  VII  well  developed,  VIII 
bispinose.  its  spines  usually  pioiruding  (fig.  144);  male 
genitalita  as  in  fig.  143  A. 

Geographic  range:  We  have  listed  26  species,  all  from 
the  Holarctic  Region  except  nrientalis  from  Bangladesh. 
Nine  species  are  known  t'lmn  Notiii  Atnerii.a  Including 
one  from  Cuba.  On  the  whole,  Didineis  are  uiwommon, 
but  like  other  such  groups  they  may  be  locally  abundant. 

Systematica:  Members  of  this  genus  are  siiui]l.  s!crid(.'r 
wasps,  similar  to  those  of  the  gorytin  genus,  Dieiioplus. 
They  are  closely  related  to  Afyston  but  are  distinguished 
jt  a  glance  because  they  have  no  pale  spots  on  the  sec- 
ond lergum. 

One  distinctive  American  group  represented  by  nodosa 
has  the  male  anientta  strongly  nodose  beneath  and  the 
male  foreleg  expanded  (fig.  144).  Other  species  in  this 
group  .itc  ~!ilat(j.  bt  if  nana,  pecultaris,  and  viereckL 

Fox  (1 894b)  gave  a  key  to  the  three  American  species 
known  at  that  time.  A  mudi  more  up-to-date  synopsis 
was  that  of  Malloch  and  Rohwcr  (1930).  In  Europe  the 
most  useful  keys  are  those  of  Handlirsch  (1888a)  and 
Gussakovskij  (1937).  The  latter  included  14  Palearctic 
sfiedes. 

Btotogy:  Not  well  known  but  apparently  similar  to 
that  of  .-l/)'is'(i/i.  .Sti  andtmann(1945)  found  a  female 
texana  carrying  a  lulgorid.  Perton  (1912a)  recorded  nest- 
ing habits  oShmkomis  in  Europe-  Ks  prey  were  leafhop- 
pers  and  fulgorids.  Published  information  has  been  sum- 
marized by  Evans  ( 1 9(i6a ). 

C'liecklist  of  Dtdtneis 

acu!eata  (Ctesson).  1865  (/i/vsr>n);  Cuba 
haciriana  (nissakuvskij,  I        s.  centr.  USSR 
barbieri  Beaumont,  1968;  Algeria 
botschamStovi  Gussakov^,  1937;  sw.  USSR 
hucliarita  Giissak(*vskij,  1937;  s  ccntr.  USSR 
claviimm  (jussakovskij,  1937;  USSR 
aasskonUs  Handlirsch,  1888;  Hungary 
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FIG.  144.  Didineis  nodosa  W.  Fox,  male. 


dilata  Malloch  and  Rohwcr,  1930;  U.S.:  Wisconsin, 
Nebraska 

koshevnikovi  1906;  w.  USSR 

lalimana  Mall(H:h  and  Rohwer,  19.^0;  U.S. 

lairo  (Beaumont),  1967  (/I /vjstj/j);  Turkey 

lunicornis  (Fabricius),  1798  (PompHus);  Europe 
kennedii  Curtis.  1 836 

nigricans  Moricc.  1911;  Algeria 

nodosa  W.  Fox.  1894;  w.  U.S. 
santacrucae  Bradley,  1920 
clypcata  Malloch  and  Rohwcr,  1930 

o;/(7/>/(>(i  Gussakovskij,  1937;  sw.  USSR 


orientalis  Cameron.  1897;  Bangladesh 
pannonica  Handlirsch,  1888;  Hungary,  Turkey 
pcculiarisW.  Fox,  1895;  U.S.:  Iowa  to  California; 

Mexico:  Baja  California 
mf/rfn/ca  Gussakovskij,  1937;  w.  U.SSR 
sibirica  Gu&sakovskij,  1937;  USSR:  Siberia 

ssp.  nipponica  Tsuneki,  1968;  Japan 
WCT-f MS/ Rohwcr,  1923;  U.S.:  N.  Dakota 
texana  (Crcsson),  1872  (Alyson);  N.  America  e.  of  lOOlh 

mcr.,  c.  Arizona 
luranica  Gussakovskij,  1937;  sw.  USSR 
vierecki  Rohwer,  1911;  U.S.:  Kansas 


NYSSONINI 


Cresson  parvispinosus  Epinysson  basilar  is 


FIG.  145.  Facial  portraits  of  females  in  the  tribe  NyssoninL 


Ci  iial 
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crasiicornis  Viereck,  19U6,  ncc  Handlirsch,  18S8 
wueiMen  Handlinch.  1888;  Europe,  Middle  East 
2/inln/Gutsakovskij,  1937;  w.  USSR 

Tribe  ri^rasoaiiii 

Tlie  Nyssonini  are  medium  to  small  wasps,  generally 
black  or  reddish,  and  usually  with  a  limited  amount  of 
yellow  maculation.  All  except  one  species  have  a  heavily 
reinfofced  or  "armored"  integument,  presumably  as  de- 
fense against  the  stings  or  bites  of  host  wasps  (Ag.  ISl). 
Tl)c  pi()pi>deal  spines,  reminiscent  of  those  in  the  parasi- 
tic  wiisp  tainily  ('lity=;jdi;i:ie,  ma\'  have  n  prcUcctivc  func- 
tion also.  They  occur  in  all  but  one  ol  the  18  genera. 

Insofar  as  known,  all  Nyssonini  are  deptoparasites  of 
gorylin  iirul  I;irnn  wasps.  However,  the  paucity  of  data 
must  be  empluuized.  Of  the  216  species  listed  there  is 
definite  or  pfenimptive  proof  of  a  parasite-host  relation- 
sh^  for  less  than  1 0  percent. 

Little  is  known  of  the  habits  of  these  wasps  away  from 
nesting  areas  of  the  hosts.  They  are  occasionally  collected 
on  nowcvs.  :!nd  some  species  arc  attracted  to  trees  or 
busiici  supplied  will)  .iphid  honeydew.  Most  specimens 
are  females  collected  as  they  lly  cloae  to  the  ground  in 
rattier  slow  ;ind  searching  fasilion. 

Diagnoslic  characters: 

1 .  (a)  Eyes  converging  below,  often  Strongly,  inner 
margins  sliL:liii\  to  riii<Jcrately  emarglnate  above 
(fig.  145);  (b)  ocelli  well  developed. 

2.  (a)  Labrum  small  to  rather  large,  in  latter  case 
broadly  suhrectanpular;  (b)  palpal  formula  W-;(c) 
pronotum  closely  apprcsscd  to  scutum. 

3.  (a)  Scutum  with  adniedian  lines  fused  into  a  single 
line  at  or  very  near  anterior  cdpe;  (b)  without  no- 
tauli.  (c)  with  oblique  scuiai  carina  (fig.  1S6  D); 
(d)  scutcllutn  V.  all  III  posterior  overlapping  edge. 

4.  (a)  Omauius  usually  present,  sometimes  indistinct; 
(b)  acetabular  carina  present,  sometimes  faint:  (c) 

suborn julus  present  (I'i^;.  4);  (d)  episteuKiI  Lind  scro- 
bal  sulci  absent  or  evanescent;  (c)  sicrnaulus  absent; 
(0  verticaulus  sometimes  present  (some  Alston). 

5.  (a)  Metaplcuroii  not  always  separated  from  propi> 
deum  by  a  disiuicl  sulcus  or  line  beneath  upper 
metapleural  pit:(b)  propodeum  spined  dorsolater- 
ally  ( lij:  t)  except  in  \'ippoiu>i\ysstm. 

6.  (a)  Midcoxae  widely  sc-paraled.  precoxal  sulcus  com- 
plete or  sometimes  obscure;  (b)  midtibia  with  two 
apical  spurs  (except  one  in  male  Oresson);  (c)  fore- 
tarsal  rake  weak  or  absent;  (d)  arolia  small  or  in  one 
genus  absent  (/intomartinezaa);  (e)  plantulae 
present  but  usually  very  small. 

7.  (a)  Forevhing  media  diverging  at  or  before  cu-a 
(except  S'unca):  (h)  sripma  rather  small  (except 
Aursea  and  Nipptmonynauny,  (c)  two  or  three  sub- 
marginal  cells,  true  second  ceD  petiotite  (vken 
present)  and  receiving  at  least  one  recurrent 

vein  (fig.  148  a-C). 

8.  (a)  Mlndwing  media  diverging  before  to  after  cu<a; 
jugal  lobe  small  or  absent. 


9.   (a)  Ga&ier  will)  terguin  I  nearly  as  bruacl  as  II  aiiij 
with  lateral  line  or  carina;  (b)  sternum  I  with  a 
double  ridge  converging  basally;(c)  male  \\  i\h 
seven  visible  Icrga.  (d)  male  sternum  VIII  smiple; 
(e)  male  genitalia  with  volsella  undifferentiated 
into  i  ii'ipK  and  i!-t:itus  (fig.  150  F);(f)  female 
pygidu!  plate  usuj|l\'  well  developed  but  some- 
times indistinct,  and  with  entire  pygidlum  serrate 
or  muitidentate  (fig.  1S3  D,  J). 
Systenuttics:  Cacloid  fig.  135  and  the  subfamily  dcn- 
dogram  (tig.  7)  illustrate  the  supposed  origin  and  posi- 
tion of  the  tribe.  We  visualize  it  as  arising  rather  early 
from  an  alyssonin  or  prealyssonin  ancestor.  Judging 
from  Xursea.  tlie         wms  not  especially  armored  at 
first,  the  forewing  media  diverged  beyond  cu-a,  and  the 
Stigma  was  large.  Although  the  earliest  nyssonins  proba- 
bly had  submarginal  cell  II  of  the  forcw  inp  peliolnte. 
the  number  uf  cells  was  soon  reduced  in  several  phylo- 
genetic  lines.  This  usually  took  place  by  the  loss  of  the 

basal  vein  of  submarginal  cell  H.  hut  in  one  instance 
{Hyponysson)  it  was  the  distal  vein  ot  111  that  was  lost. 
A  variety  of  dcntiticm  on  the  hindtibia  developed  along 
the  evolutionary  lines  that  culminated  in  Zanvsson  and 
Metanysson  (tig.  l4o).  The  terga  and  siema  became 
double  edged  in  many  genera  and  in  some  a  regular 
fringe  of  flattened  setae  was  added.  Males  of  several 
genera  developed  white  hairbrushes  beneath  sterna  11 
to  V  (fig.  I  54).  The  essentially  pialelike  female  pygidium 
(fig.  153  U)  became  serrate  and  muitidentate  (tig.  153 
F.  J)  in  various  species  of  the  lines  ending  in  Metmysson 
and  Foxia.  .Xrolia.  which  were  originally  small,  became 
smaller  yet  and  finally  in  Auiumariinezius  were  lost  al- 
together. The  two  midtibial  spurs  have  been  a  remark- 
ably constant  feature.  hn\  one  of  these  was  finally  lost 
in  males  of  Cr«s<wi.  Stcmuin  V  I  in  the  Icmalc  has  be- 
come nanower  and  more  sharply  rounded  or  ridged  in 
cross-section  in  many  advanced  genera.  The  ultimate  in 
this  was  reached  by  Mctanyswn  where  the  sternum  has 
becor.ic  sillier  shaped. 

in  summary  the  main  morphological  characters  by 
which  most  Nyssonini  may  be  recognized  are  the  armor- 
ed integument  (except  Nursca),  spined  propodeum 
(except  A /pp<«j(>HVSSw/i),  widely  separated  midcoxae, 
single  median  scutal  line,  double  ridge  on  sternum  1, 
pctiolatc  submarginal  cell  M  f'.vlien  three  cells  ;ire 
present),  and  possession  ol  a  strong  oblique  scutal  carina. 

Taking  all  ot  its  leatures  into  account  the  tribe  must 
be  considered  as  highly  advanced  on  the  evolutionary 
scale  althoi^  on  a  line  sepaiate  from  the  Stizlni-Bembi- 
cini.  In  the  Specialization  table  the  Nyssonini  rale  about 
"14"  to  "24"  which  places  the  tribe  a  little  above 
Stizini  and  a  little  below  Bembidni. 

In  an  effort  to  reduce  the  more  than  200  listed  spe- 
cies to  manageable  proportions,  we  have  recognized  \& 
genera,  thus  abandoning  the  conservative  stand  that 
has  kept  most  of  the  species  in  AVtv  /)  Of  the  18  genera, 
13  occur  in  the  Western  Hemisphere,  and  of  these  1 1  are 
found  only  there,  hive  are  endemic  to  South  America 
and  only  one  to  North  America. 


Copyrighted  material 


FIG.  146.  Dendrogram  maestingrelatioiuhips  in  the 

Nyssonini. 


y  Gurytini 


Uterature  on  the  group  is  quite  scattered,  but  the 

P«pen  of  Handlirsch  (1887. 189S)  md  Pate  (IQSSb)  are 

importnnt  landmarks. 

Binlt>Ky:  111  the  Nyssonuii  [he  clcptoparasitic  habit 
depends  on  several  circumstances.  The  parasites  must 
search  out  burr<nvs  <if' suitable  hosts.  Tlicy  enter  and 
quickly  deposit  an  egg  in  a  concealed  place  in  one  of 
the  first  of  the  hoM's  itored  provisions.  The  parasite 
closes  the  burrow  upon  leaving.  The  parasite  egg  hatches 
first;  the  young  larva,  armed  with  sharp  mandibles,  seeks 
out  I  lie  host  egg,  punctures  it,  and  asnimes  the  role  of 
the  host  larva. 

An  overall  view  of  the  host  relationships  of  the  Nys- 
Siinini  is  jjivcn  in  table  IS.  The  literature  sources  arc 
under  the  respective  genera.  Here  the  nyssonins  are  on 
the  left,  and  their  reputed  host  genera  are  on  the  right. 

TABLE  18. 

Host-parasite  Associations  in  Nyssonini 

Svsson  daeckei   Hoplisoides 

Nysson  Jimidiatus   Dienoplus, 

HopUsofdet 

Nysson  fidelis    Gorytts 

Nysson  Intvrnipius   Gorytes. 

Argiigorytes 

.Vv.5.su;i  liitcraiis    GoryWS 

Syssun  I'laciilafus    Dienoplus 

Nysson  spinosus    Gorytes, 

Argogorytes 
Nysson  trtmaadatut    Gorytes, 

Oryttus 

t'pinysson  guatcmalensis  ...  lloplixoiJes 

l-'pinyssun  bellus   Hoplisoides 

Epinysson  moestus    Hoplisoides 

Epinysson  basilaris    Hoplisoides 

Acanthostethus  hentyl          Serieophorus  \ 

A  can  th  ostc  th  us  p  ortlandensis  Serieophorus  f 

liraclnstcnui  sculuris    Taclivies       \  ,  „„•  • 

y  I  T  i  '  .         r  '•arrini 

/.anysson  picsius    nji  hyifs  ) 

Metanysson  anvaipa   Cerceris         \  q^^^j^j^ 

MetanyuoH  eoahuila   Cercerii  f 


In  order  lo  apprccialc  the  trend  ofhosf-parasile  rela- 
tionships it  is  interesting  to  speculate  on  table  18  in  com- 
patrison  with  the  evolutionary  dendrogram  (fig.  145). 
Since  tiic  bioloeies  of  Xursea  and  .Vippommysson  are  un- 
known It  can  only  he  guessed  that  the  earliest  hosts  of 
the  tribe  were  in  the  Gorytini.  Most  of  the  known  associ- 
ations are  still  of  this  sort,  but  there  is  strong  faidication 
that  the  more  advanced  members  of  the  Zanysson  line 

have  adapted  lo  hosts  in  the  Larrinae.  whereas  in  ihc  Met- 
anysson line  at  least  Metanysson  has  become  parasitic  on 

Cercerh.  Unfortunately,  nofhiitg  is  known  of  the  four 
genera  in  the  Fcxia  line.  Possibly.  Foxiii  't\:iy  attack  some 
of  the  gorytin  genera  about  whose  biologj'  ^o  little  is 
kni>wi)  On  the  other  hand,  some  of  the  smaller  Tachyies, 
such  ■d&abdominttlis,  nccnpv  the  same  range  as  Foxia  and 
could  be  hosts.  Perhaps  ihc  peculiar  South  American  gen- 
era. Crcs^on,  Atitoiimrtineztus,  and  Pcrissan.  x^y^\■  be  as- 
sociated With  the  similarly  endemic  Heliocausini.  Nys- 
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sonin  biology  wdl  be  a  fertile  fidd  for  future  biological 
studies. 


MilmysiM  iriwfpa 


Zanyism  tennns 


Brachystegus  scalaris 


FlC.  147.  Proliles  of  representative  tibiae  in  the  tribe 
NyaaoninL 


Key  to  New  World  genera  of  Nyssonini 
Hindtibia  with  teeth  or  stout  spines  along 

posterior  surface  (fig.  147  B-D)    2 

Hindtibia  with  hair  and  bristles  only  on 

posterior  surface  (tip.  147  A)    5 

Forewing  with  two  subtnarcinal  cells  (fig. 

148  H);  female  sternum  VI  reduced  to  a 

linear  ridge;  terga  edged  with  close-set, 

flattened  setae  (N.  and  S.  America)   

  Metanysson  Ash  mead,  p.  480 

Fiuewjnp  u;th  three  ^ubniarpinal  cells; 

leinale  slernun!  \  I  not  uiiumuIH  luiiiuwed  ....  3 
Hindtibia  with  many  small  Icclh  along  pos- 
terior edge  (as  in  flg.  147  D);  lower  frons 

without  a  prominent  crest;  male  with 

apical  fimbriae  on  sterna  II  to  V;  (Chile)  

  Xennvssnn  R  B<ih;irl,  p.  470 

Hindtihij  \Mtli  tiiui  to  I  ^  siDut  iccili  in  a 

single  nnv  (fig  147  B,  (")  lower  Irons 

with  a  prominent  crest;  male  without 


Copyrighttid  malerial 


464  SPHECID  WASFS 


stenial  bmdus   ...»    4  8. 

Hindtibia  with  a  long  single  row  of  stout 

tcL-lh  (fig.  147  C);  inner  orbit  nitlier  e%'enly 
concave  (fig.  145  A);  margin;,  of  tera:! 

thickened  but  without  flattened  sct.ic  (  N  9, 

and  S.  America)   Zanyuon  Rohwer,  p.  475 

Hindtibia  with  four  stout  teeth  (about  as  in 

fig.  147  B);  inner  orbit  angularly  emargi- 

mne  (lig.  145  B);  margins  of  terga  not 

IhiLkeiifd  t>ut  edged  with  close-set,  fi.it-  |0. 

tened  .setae  (S.  America)  ,.  Idionysson  Pate,  p.  480 
Sterna  IIMV,  and  sometimes  others,  lobate, 

dentate  or  spinose  laterally   6 

Sterna  IIMV  not  obviously  lobate,  dentate 

or  spinose  laterally    8 

l-ron.s  without  j  Y-shapod  •jrest.  sometimes 

with  a  simple  r.iJvc  'r  point:  second 

recurrent  vein  ending  well  beyond  submar- 

ginal  ceU  II  (fig.  148  B)  (N.  and  S.  America )   

  FoxUt  Ashmead,  p.  478 

Prons  with  a  sharply  Y-shaped  crest  above 

iifi'cntiiil  lI•|^ortlons  ( S.  AnuTii.a )   7 

llindtaisus  with  a  small  but  evident  arotiutn. 

female  (oretarsus  without  a  well  developed  1 1. 

comb  (Argentina)  ..............  Periston  Pate,  p.  475 

Hindtarsus  without  an  arolium;  female  fore- 

larsus  with  a  well  developed  comb 

(Argentina)   Antomariinezius  Fritz,  p.  476 


Posterior  margins  of  terga  simple,  not 
thickened  nor  double  edged    9 

Posterior  margins  of  Icriia  Ih;.  ki-rn-ii  and 
double  edged,  at  least  dorsolaleratly    II 

Furewing  with  only  two  submarginai  cells 

(fig.  148  1),  Ilpetiolate  (Nearctic)   

  Hyponysson  Cresson,  p.  467 

Forowinp  with  three  submarginai  cells,  II 
petiolate   10 

Posterior  margins  of  tct>!a  \Mtlioiit  a  icgular 
fringe  of  tlattened  setae,  sometimes  with 
shaggy,  pointed  setae;  second  recurrent 
vein  entUng  at  or  only  slightly  beyond  sub- 
marginal  cell  II  (fig.  148  A);  female  pygidial 
plalf  well  developed  (worldwide  except 

S.  .ViiKiica  and  Australia!   

  iVVijo/i  Latreille,  p.  467 

Posterior  margins  of  terga  with  prominent 
flat  setae  which  are  apically  notched  forming 
a  complete,  regular  fringe  on  I-V;  second 
recurrent  vein  ending  well  beyond  submar- 
ginai toll  II:  female  pyj-'idial  plate  hardly 
developed  (  Venezuela  )    Losada  Vine,  p.  419 

Media  of  hindwing  diverging  at  cu-a  (fig. 
148  E);  posterior  tergal  margins  gradually 
thicker  toward  dorsolateral  edges 
(Holarctic)   Synnevrus  A.  Costa,  p.  470 

Media  of  hindwing  diverging  well  beyond  cu-a 


Nysson  spinosus 


Foxia  secunda 


Zanysson  texanus 


Nysson  spinosus 


 F 

Synnevrus  compactus  Zanysson  texanus 


G   >^  H 

Nippononysson  rufopictus  Metanysson  solani 


Hyponysson  bicoior 


FIG.  148.  Wings  in  the  tribe  Nyssonini;  A-C,  G-l,  torewings,  D-F,  hindwings. 


^i^py lighted  material 
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(as  in  lig.  148  F)    12 

1 2.  Tergal  apices  rather  abruptly  thicker  dorso- 
laterally;  from  without  a  Y-shaped  crest 
(nc.  I4S  D);male  midtibia  two  spurred 

(New  World)    Epinysson  Pate,  p.  471 

Tergyl  apices  not  abruptly  thickor  dorso- 
laterally:  Irons  with  a  sharply  Y-shapcd 
crest  extending  upward  from  between  an- 
tennal  bases  (fig.  I4S  C);male  midtibia  one 
spurred  (C3iile)    Oeuon  Fkte,  p.  476 

Key  to  Old  World  genera  of  Nyssonini 

1.  Forewing  with  only  two  suhmarginal  colls, 

II  not  always  petiolate  (figs.  14&  G,  1 49  D) ....  2 
Forewing  with  three  submarginal  cells,  II 
petiolate  (fig.  148  A)    4 

2.  Stigma  of  forewing  much  smaller  than  sub- 

m:irginat  cell  II;  midtibia  with  a  longitudi- 
nal, posterior,  serrulate  ridpc  (as  in  fig. 
147  D);  hind  wing  with  a  distinct  jugal 
lobe  (Australia)...  Acanthostethm  F.  Smith,  p.  473 
Stigma  of  forewing  about  as  large  as  submar- 
ginal  cell  II;  hindtrbia  \*.ith  hair  and  bristles 
only,  hinU'.v:i)g  \uihoui  a  distinct  jugal  lobe   3 

3.  I  rons  and  scutum  polished  and  practically 

impunctate;  inner  eye  margins  hardly 
emarginate  (fig.  149  B);  metanotum  a 
low  convexity  (n.  India)...  Nunea  Cameron,  p.  465 
Frons  and  scutum  with  micro  and  macropunc- 
tures;  inner  eye  margin  a  little  emarginate 
above  middle  of  face;  metanotum  trans- 
versely ridged  (e.  coast  of  Asia)   

 Nippononysson  Yasumatsu  and  Maidl,  p.  465 

4.  Hindtibia  irregularly  serrate  or  serrulate 

posteriorly  (fig.  147  D);  males  with 
prominent  hair  tufts  on  sterna  II-V 

(Eurasia.  Africa)        BrachysttgUS  A,  Costa,  p.  472 

Hindtibia  with  hairs  ami  bristles 
only  (fig.  147  A)   5 

5.  Posterior  margins  of  terga  not  thickened 

nor  double  edged  (worldwide  except 
S.  America  and  Australia..  Nysson  Latreille,  p.  467 
Posterior  margins  of  terga  thickened 
and  dciiihle  etl^ed     -   6 

6.  Media  of  hindwing  diverging  from  cu-a 

or  very  near  it  (fig.  148  E);  male  with- 
out sternal  hair  tufu  (Holarctic) ..... —  

 Synnevnu  A.  Costa,  p.  470 

Media  of  hin<lwin|2  divereinp  well  beyoni! 
cu-a.  male  with  prominent  sleinal  hair 
tufts  tat  least  in  one  Species) 
(Madagascar)  Iloranysson  Arnold,  p.  472 

Genus  .Nursea  Cameron 

(ieiicrk  (iiuf;niisis:  Only  one  lemale  known,  Itoni  view  of 
bead  ( l  ij;.  14''  B);  clypcal  apex  thin,  convex;  basal  flagel- 
lar articles  longer  than  broad,  XI  twice  as  long  and  large 
as  X:  face  not  ridged,  a  fine  carina  from  antennal  bases 
halfway  to  median  ocellus;  inner  eye  margins  slightly 
converging  below,  hardly  emarginate  above;  frons  pol- 
ished and  practicrily  impunctate;  forewing  with  two  sub- 
marginal  cells  (fig-  14')  D)  (more  basal  vein  of  usual 
second  cell  missing);  marginal  cell  only  twice  as  long  as 
broad,  distally  pointed  at  wing  margin;  stigma  large. 


covering  as  much  area  as  distal  (apparent  second)  sub- 
maiginal  cell;  media  diverging  after  cu-a;  hindwing  media 
diverging  far  beyond  cu-a.  jugal  lobe  atrophied  (tig.  149 
E);  niesonotum  polished  and  practically  impunctate. 
scutellum  with  a  deep  median  groove  and  sublobate  (Hg. 
149  C);  arolia  present,  small;  foretarsus  wiAotit  a  rake; 

posterior  surface  of  hindtibia  w  ith  hairs  Lind  small 
bristles  only; outer  apex  of  iiindfemur  witiiout  a  spoon- 
like lobe;  metanotum  low,  longitodinally  ridged,  ridges 
continued  onto  propodeal  enclosure  (fig.  149  C); 
propodeal  teeth  present  as  sliglilly  acute  angles 
among  areolae;  gaster  (fig.  149  A)  tnoderatciy  slender, 
segments  single  edged  posteriorly,  not  margined  with 
close-set,  flattened  setae;  sternum  II  moderately  convex; 
sternum  VI  compressed  hut  not  saber  shaped;  pygidial 
plate  short,  hairy  and  bristly  (fig.  149  F). 

Geographic  range:  The  genus  is  based  on  the  holotype 
female  of  carimta  collected  by  C.  S.  Nurse  at  Simla, 
Himachal  Pradesli  State,  India  (.Vlus.  London).  This  area 
lies  in  the  Himalayan  foothills  of  northern  India. 

Syatematic^:  Tlic  ph\  liigenc1ic  position  of  this  genus 
has  been  a  mystery  since  its  original  description  in  1902 
by  Cameron,  who  put  it  near  Uphia  (Tiphidae)  and 
5co/w  (Scoliidae).  In  correspondence  with  l.li.H.  Yarrow 
at  the  British  Museum,  Dr.  Yarrow  pointed  out  his  con- 
dusicm  that  Nursea  belonged  to  the  Nyssotiinae  uii  ilie 
basis  of  the  oblique  scutal  carina  and  the  two  midiibial 
spurs.  Our  subsequent  examin&tion  of  the  specimen 
showed  it  to  be  in  the  tribe  Nyssonini  and  dose  to 
pononyssoTL 

The  extensivety  polished  integument  of  Nurmi  differ- 
entiates this  genus  from  all  others  in  the  trihe  and  pro- 
vides a  possible  link  with  an  alyssonin  ancestor.  Other 
diaracters  reinforcing  an  association  with  Aiyssonini  are 
the  general  makeup  of  the  body,  quite  similar  propodeum 
with  lateral  spines  derived  from  carinae,  relatively  large 
forewing  stigma,  origin  of  forewing  media  beyond  cu-a 
(as  in  Alyason),  and  a  bristly  female  f^gidial  plate  (as  in 
Didmeis). 

The  relationship  with  A'ippononysson  is  discussed  im- 
der  that  genus.  The  main  differences  are  (in  Nunea)  the 
smoother  integument  of  the  head  and  thorax,  the  distal 
derivation  of  the  forewing  media,  and  the  presence  of 
propodeal  teeth. 

Ato/ogy;  Unknown. 

Checklist  of  Nursea 
earbuia  Cameron.  1902;  n.  India 

Genus  Nippononysson  Yaaumatso  and  Maidl 

Generic  Jiagnosis:  Clypeal  apex  thin,  narrowly  flanged 

and  convex;  labnun  small,  reddish;  basal  flagellar  articles 
rather  lender,  longer  than  broad;  last  male  flageltomere 

lather  simple,  ohconic.  hugor  il  an  preceding  article,  not 
seamed;  a  small,  short  longitudinal  ridge  on  frons  above 
antenmd  bases;  inner  eye  margins  converging  gently  be- 
low, a  little  emarginate  above;  frons  with  abundant  large 
and  small  punctures  as  usual  in  tribe;  forewing  with  two 
subnuurginai  cells  (more  basal  vein  of  usual  second  cell 


missing);  marginal  cell  only  twice  as  long  as  broad,  distal- 
ly  pointed  at  wing  margin:  stigma  large,  covering  more 
uic;i  llun  distaJ  (apparent  secmut)  submarginal  cell  (wing 
venation  abuul  a!>  in  fig.  149  I),  except  fur  origin  of  fore- 
wing  media  whicli  is  interstitial  with  cu-a):  hindwingme- 
dia  diverging  far  beyond  cu-a;  jugal  lobe  present  but  ex- 
tremely small,  much  smaller  in  outline  than  tegula;  scu- 
tum coarsely  punctate  as  usual  in  tribe;  scutellum  weakly 
bilobed;  arolia  present;  female  foretarsus  without  a  ralce, 
male  midtibia  with  two  strong  spurs;  posterior  surface 
ofhindtibiii  uith  hairs  ;iiu!  small,  tathei  stout  bristles  only, 
apex  of  hindtibia  a  little  retlexed  and  projecting,  but 
rounded;  outer  apex  of  hindfemur  without  a  spoon4ike 
lobe; metanotum  raised  into  a  sharp  transverse  ridge;  no 
propodeal  spines  but  lateral  area  quite  deeply  areolate; 
gaster  moderately  slender,  segments  single  edg^d  poster- 


iorly, not  margined  with  close-set,  flattened  setae;  stern- 
um II  bulging  abruptly  and  stron^y;  female  sternum  VI 

convex;  female  pygidial  plate  small,  nearly  triangular: 
male  sterna  11  to  V  with  white-tultcd  apices  (at  least  in 
rufopictus),  but  tufts  not  very  discrete,  tending  toward 
a  double  row;  male  tcrgum  VII  with  two  strong  teeth. 

Geographic  range:  Oriental  Region.  The  tJiree  species 
are  i'rom  Hokkaido  Island  to  Amami  island  (Japan),  the 
Philippine  Islands,  and  Turlcey. 

Syuanatks:  This  genus  is  very  dose  to  Nunea  and 
can  be  considered  a  derivative  of  it.  The  principal  differ- 
ences in  N'ippononysson  are  the  coarser  sculpture  (more 
like  others  in  the  tribe),  weak  frontal  ked,  more  conver- 
gent as  well  as  less  emarginatc  eyes,  origin  of  the  fore- 
wing  media  at  cu-a  rather  than  beyond  it,  sharply  trans- 
verse metanotum,  and  absence  of  propodeal  teeth.  Male 
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characteristics  uic  not  coinpaiable  since  Xursea  is  known 
from  the  feniule  only. 

A  comparison  of  adiapltilus  with  rufopictus  and  com- 
ments on  phylogeny  were  made  by  Krombein  1 1943). 
Except  iox Nunea,  we  agree  with  his  statement  that  "The 
thinner,  more  finely  sculptured  integument,  lack  of  pro 
podeal  spines  or  leclh,  and  very  large  stigma  seem  to  in- 
dicate  dtMiN^^iHmor^sson  belongs  much  closer  to  the 
primitive  nyssonine  stock  than  any  of  the  existing  genera.** 

Biology:  Unknown. 

Checklist  of  Nippononysion 

adiaphika  Krombein.  1943;  Philippines 

rufipk  tus  Yasunuitsu  and  Maid!,  I'^>?fi;  Japan,  RyulQrus 
inexspectatus  Beaumont,  1967;  Turkey 

Genus  Hyponysson  Cresson 

Generic  du^nosis:  Clypeal  apex  broadly  truncate,  not 
beveled;  labrum  small  and  reddish,  basal  flagellar  article 
aliltle  longer  than  bri)ad,  others  shorter  except  conical 
last  one,  flagellutn  relatively  slender  and  simple,  frons 
simple,  rather  finely  punctate:  inner  eye  margins  con- 
vert'inL'  bclov.-  hut  hruadly  separated,  tenlly  eniarginatc 
above;  turcwing  with  two  submargmal  cells  (third  mis- 
sing), II  petlolate  and  receiving  both  recurrent  veins 
(fig.  !      1);  !iiaTi:iiia!  cell  a  little  stubby  Jis'.aHy  fnit 
ending  at  wing  edge;  stigma  smaller  than  subinarginal 
cell  II;  hindwing  media  diverging  well  beyond  cu-a;  jugal 
lobe  larger  in  outline  than  tegula;  arolia  present;  female 
foretarsus  without  a  comb;  male  midtibia  two  spurred: 
posterior  surface  of  hindtibia  with  hairs  and  small  bris- 
tles only,  outer  apex  of  hindtibia  roundly  projecting; 
outer  apex  of  hindfemur  without  a  spoon  shaped  lobe; 
nietanntiim  roughened  but  essentially  simple;  meta- 
pleuron  rather  broad  below;  propodeal  spines  unusually 
small,  no  projecting  lower  tooth  above  hindcoxa;  gaster 
moderately  stout,  sternum  H  not  bulging  as  in  many 
iiyssoiiins,  bCgmenlal  margins  thin  edged  and  nut  fringed; 
female  sternum  VI  strongly  convex  but  not  saber  shaped; 
female  pygidial  plate  rounded  apically;  male  sterna  II 
to  V  without  hairbrushes:  male  tergum  VII  narrowly  tri- 
dentate. 

Geographic  range:  The  two  species  together  cover 
the  southern  and  western  parts  of  the  United  States. 

Systeinatics:  Althnugli  nrigmally  propi«ed  as  a  genua 
by  Cresson  H8S2),}Jyponysson  has  usually  been  condd- 
eied  as  a  group  or  a  subgenus  of  Nysson.  We  prefer  to 

treat  it  as  a  genus  on  the  basis  of  the  constant  and  pecul- 
iar wing  venation  (tig.  148  I).  At  the  same  time  it  must 
be  said  that  there  is  a  strong  resemblance  to  certain  spe- 
cies of  Nysion,  noXab\y  sagaus.  The  two  species  of  Hy^ 
poi^sum  differ  from  each  other  in  several  minor  details. 
H.  bicohr  is  larger,  the  male  tergum  VIl  is  equidentate. 
and  the  female  pygidial  plate  is  broader  and  not  so  well 
defined. 

Except  for  the  forewing  cell  reducti<in.  ffypouysson 
appears  to  be  a  rather  generalized  member  of  the  tribe. 

Biology:  The  only  biological  observation  was  made  by 
Rau  (1922)  with  respect  to  raui  entering  burrows  of  the 


panurgid  bcc,  Calliopsis  iicbraskcnsis  Crawford.  Since 
there  are  no  authenticated  cases  of  association  between 
bees  and  n\  ssonines,  the  habits  of  raui  need  much  further 

mvestigalion. 

ChcckJisi  oi  Jlyponysson 

AKDftw  Cresson,  1882;w.U.S. 

foui  (Rohwer),  1917  (Jffystonyxi,  and  se.  U^. 

Genua  Nyaon  Latiellle 

Gemrtedkignoali:  Qypeal  apex  thbi,  labrum  not  much 
exserted;  flagellum  various  (fig.  1 52  D.G);  frons  plain 
above  antennal  bases  or  rarely  with  a  raised  point,  inner 
eye  margins  strongly  or  moderately  converging  below, 
moderately  and  evenly  emarginate  above  middle;  forewing 
with  three  submargmal  ceils,  lecuireiit  veins  both  received 
by  petiolate  cell  II  (fig.  148  A),  or  exceptionally  second 
recurrent  interstitial  or  slightly  on  III;  marginal  cell  taper- 
ing or  nearly  rounded  distally  but  ending  at  wing  margin, 
stigma  smaller  than  siibmarginal  cell  11;  hindwing  media 
diverging  near  cu-a  (fig.  148  D)  or  well  beyond  it; jugal 
lobe  larger  in  oudine  than  tegula;  arolia  present;  female 
foretarsus  without  a  comb,  male  midtibia  with  two  Spurs; 
posterior  surface  of  hindtibia  with  hairs  and  small 
bris^  only  (fig.  147  A);  outer  apex  of  hindtibia  pro- 
jecting roundly  or  rather  sharply;  hindfemur  without  a 
spoon  shaped  outer  distal  truncaiioti;  mcianoium  rela- 
tively simple,  often  longitudioally  carinate  or  areolate; 
lower  melapleural  area  sometimes  well  define:!  (  V. 
tristis,  for  example);  propodeal  spines  large,  slender,  or 
small,  no  secondary  tooth  below;  gaster  stout,  segments 
single  edged  without  a  regular  setal  fringe  but  sometimes 
with  shaggy  pubescence;  female  sternum  Vf  convex, 
sometimes  naniiwed  .ir.d  projecting  beyond  tergum  VI 
but  not  sabei-like;  female  pygidial  plate  rounded  or  nearly 
pointed  apically;  male  Sterna  II  to  V  without  white  hair 
tufts  or  rarely  with  some  evidence  of  them  (argentieus, 
/utvipes):  male  tergun)  V  II  usually  bidentate  but  some- 
times tridentate  or  quinquedentate. 

Geographic  range:  Widespread  in  continental  areas  of 
the  wortd  but  apparently  poorly  represented  in  the  Ethi- 
opi.iii  Region,  and  absent  from  Australasia  and  South 
America.  Over  bO  species  are  known. 

Systematics:  Nyaon  is  a  variable  genus  as  might  be 
expected,  since  with  S.^  listed  species  it  is  also  the  largest 
in  its  tribe.  Its  differentiating  morphological  features  are 
the  absence  of  a  Y-Shaped  frontal  projection,  three  sub- 
marginal  cells  in  the  forewing  with  (he  recurrents  ending 
on  or  very  ck)sc  lo  II  (fig.  148  A),  simple  hindtibia,  thin- 
edged  abdominal  segments  without  a  regular  setui  f  ringe, 
and  a  flat  female  pygidial  plate.  One  or  more  of  the  fore- 
going are  found  in  other  genera,  but  not  in  this  combina- 
tion. 

Closest  relatives  are  probably  Hyponysson,  vi^ich  has 
only  two  nibmarginal  cdls.  arid  Synnema  which  has 

the  segmental  margins  double. 

In  most  literature  the  divergence  of  the  hindwing  media 
at  cu-a  is  considered  of  prime  importance.  As  Beaumont 
(19S4a)  and  odiers  have  pointed  out,  the  type  of  the 
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ffSomtW^noms.  is  vDriuhle  in  this  respect.  In  the  United 
States  a  similar  siiuaiiun  occurs  in  simplkicontis.  This 
has  confused  the  limiu  of  the  genus  as  discussed  under 
Epinysson.  According  to  our  arrangement,  mostA[>'n9it 
have  the  hindwing  media  diverging  at  or  near  cu-a  but  in 
a  number  of  American  species  the  media  diverges  well 
beyond  it  (R.  Bohart,  1968a).  These  are  irkhrut,  schUn- 
geri,  gagates,  timbeHakei,  argenttem,  euphorbkie.  jnmn- 
lus,  bakeri,  arkhtlus.  and  nifoflavus.  Species  with  a  raised 
point  above  llic  antennal  insertions  are  timberlakei, 
enptorhfw  md  argatOeta.  These  three  species  are  re* 
maricabie  also  for  the  shaggy  silver  pubescence  margining 
the  abdominal  segments  and  for  the  greatly  enlarged  apex 
of  the  male  antenna.  In  timberlakei.  male  tergum  VII  is 
quinquedenlaie,  whereas  in  the  other  two  it  is  tridentate. 
The  tridentate  condition  of  male  tergum  VII  is  not  un- 
common. In  the  American  tauna  it  occurs  in  siinplicicor- 
nis,  chunuah,  Hesperus,  gagates.  irkhrus,  argentiats, 
eu^iorblae,  and  teJUri  An  interesting  modification  of 
sternum  VI  in  the  female  of  certain  American  species 


probably  indicates  iiroup  status.  Here  VI  narrows  and  is 
prolonged  to  a  pom  led  or  very  narrow  apex  which  is  well 
beyond  the  tip  of  the  pygidium,  and  it  has  u  median 
longitudinal  carina.  This  occurs  in  chumasfi.  rufiventm. 
simplkicomis,  Hesperus,  triclirus  and  schlingeru  It  should 
be  noted  that  (he  last  two  of  these  have  the  hindwing 
media  diverging  far  beyond  cu-a.  In  many  cases  male  geni- 
talia show  diagnostic  differences  (Hg.  1  SO  A,  B,  F,  G). 
Inipt)rtant  references  are  Ilandlirsch  (1H87.  IS'JS).  Beau- 
mont (1964b),  Cre&son  (1882)  and  R.  Bohart  (1968a). 

Biology:  The  association  of  Nysaon  and  Its  hosts  faias 
been  summarized  by  Evans  (1*5663).  In  his  table  ^  the 
following /fp/nj-sso/i  should  be  eliminated:  luiplisivora, 
bellus,  moeslus,  and  tubercuiatus.  The  remainder  sliow 
the  following  positive  associations:  daeckei  on  Ihplisoides 
nebulosus  and  Gorytes  canalkulatus:  /Idelis  on  Guryies 
camdkulatus;  dimidiatm  on  Ifoplisuides  latifrons:  and 
maculatus  on  Dienoplus  tumidus.  Other  species  with  pre- 
sumptive evidence  of  association  are  lateralis  on  Gorytes 
caniBadatus;  dinUdiatus  on  Dhnopba  ekgans  and  Dleno- 


B 

Nysson  rusticus 


Synnevrus  plagiatus 


Nysson  tristis 


V 


V 


Epinysson  basilaris 


FIG.  i  SO.  Structural  details  in  males  of  the  tribe  Nyssonini;  A,C,G,H,  apex  of  volsella  and  right  side  of  aedeagus  in  side 
view:  R.i-:,J,  stemum  VIII;  D,I,  ventral  view  of  volseUar  apex;  P,  ventral  view  of  tenitalia,  gonostyle  removed 
on  right. 
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pim  tumidus:  maeukaus  on  Goryteslatidnctm,  LesH- 
phofus  hicinctus.  and  Oryttus  cnncinnus:  nutctihinis  on 
Dienoplus  laevis;  intemtptua  on  Gorytes  quadrijasciatus 
and  Argt^oiytes  fiufgeii;  and  spinosus  on  Gorytes  quadri- 
fascia ms,  Argogorytes  fiogeU,  wai  Argogoryta  n^staceus. 
A  questionable  association  is  that  of  dimidiatus  on  Bem- 
becinus  tridens.  In  summary  it  appears  that  Nysson  is  a 
cleptoparasile  of  various  gory  tin  genera  including  CToo^'^'i 
Argogorytes.  Oryttus,  Dienoplm,  and  HopUtoides. 

Oiecklist  of  Nysson 

alicantmiis  Mercel.  HX)'*;  Spain 

argenteofasciaius  Rado&zkowsiii,  1879;  sw.  USSR:  Kazakh 

S«SaR« 

ar^enticu<;  R.  Bohart.  1968;  U.S.:  California,  Arizona 
aridultis  R.  Boharl.  1*X>8;  U.S.:  Calilornia 
bakeri  R.  Boliart,  1968:  U.S.:  California 
batrei  Radoszkowski,  1893;  sw.  USSR 
basalts  F.  Smith,  18S6:  India 

\sp.  !aiwatius  Tsuncki,  1968;  Taiwan 
bohemicus  Zavadil,  195 lie.  liuropc 
bnumsii  Handlinch,  1900;  s.  Africa 
cardinalis  Gussakowkij,  1929;  sw  LiSSR:  Transca^a 
casianeus  Radoszkowski,  1877;  sw.  USSR;  Kazakh 
S.S.R. 

Otttellanus  Mercei,  1900;  Spain 

chevrivn  Kohl.  1879;  Lurasia 

chiengmaiensis  Tsuneki,  1963;  Thailand 

chumash  Pate,  1940;  U.S.:  California 

compactusCwssain,  1882;  w.  U.S. 

curttihis  F.  -Vlorawit/.  1 892;  sw.  USSR:  Kazakh  SS.K. 

dflwAe*  Viercck,  1904;  e.  U.S. 

dimidbttts  Jurine,  1807;  Eunsia 

ucswac// Ijepeletier,  1845 

distiiiguendus  Chcvrier,  1867 

deeannotatus  A.  Cotta,  1869 
don'ar  Gribodo.  1884;  Borneo 
Idubius  Olivici,  IS]  1 ;  .Arabian  penin. 
dusineti  S\crcei,  190';;  Spain 
Ju//(  Turner.  1921;  India 
eruhescens  Morice,  1911 ;  Algeria 
en'dirnpoda  Cameron,  1890;  India 
euphorbiae  R.  Bohart,  1968;  sw.  U.S.;  Mexico:  Sinaloa 
fid^is  Cresson,  1SS2;  U.S. 
fraier>m<:  Mercct.  1909;  Spain 

Julvipes  A.  Costa,  1859;  Europe,  n.  Alrica,  Middle  Cast 
fuMpentrb  Taunekl,  1970;  Mongolia 

flutes  Urudlcy.  1920;  U.S. 

gangleikiucn  Kohl.  1912;  Europe 

gerstairkeri  llandlirsch.  1887;  Rhodes,  Middle  East 

hesperus  R.  Bohart,  1968;  w.  U.S. 

hnmi  Strand.  1913;  Sri  Lanka 

linii>uti-i  Hulttiasar,  1972;  CzL'L'hosUn'akia 

humilis  Handiirsch,  1895;  USSR:  Armenian  S.S.R. 
ttterieus  Handiirsch,  1895;  Spain 

inornams  Beaumont.  1967;  Turkey 
inierniptus  (l  abncius),  1798  (Mellittm);  Europe 


spinosus  Fabridus,  1804  (Cm^lea),  nee  J.  Forster, 

1771 

panzeri  Lcpckucu  184,'i 

shuckardi  W'csm  a  c  1 .  1852 
kobayi  Handiirsch.  1887;  "Palearctic" 
Aro«mv/ Mercet,  1909:  Spain 
lacvis  Pulawski,  1964;  Egypt 
lapUlus  Beaumont,  1965;  Lebanon 
Air«nrf£s  Packard.  1867;  U.S. 
iwi/jTrnMercet,  1904;  Spain 
macidosus  (Graelin),  1 790  (Spbex);  Palearctic,  new 
name  for  maeuktus  Fabricius,  (Art.  59c) 

maculatw;  Fabricius.  1787  (Spliex).  nec  Drury.  1775, 
nec  Sphex  maculaia  (Fabricius),  1 775  {Evania),  now 
hi  Pompilidae 

disscam  Panzer,  1 800  OtfeHihllc) 

guitaius  Olivier,  1811 

omissus  Dalilboin.  1845 

UtKolatm  Schenck,  1857 

dubhis  A.  Costa,  1859,  nec  Olivier,  181 1 
;?i/t^/ Mercci,  1904;  Spain 
numulus  Vaikeila,  1964;  Europe 

Iwndlirsdii  HelKn,  1955,  nec  Schmiedeknecht.  1896 
minuttis  AmxM,  1929;  s.  Africa 
motiachus  Mercei,  1909;  Spain 
tmttt  Handiirsch,  1898;  Algeria 
neormtkus  R.  Bohart,  1 968;  U.S.:  w.  of  100th  mer. 
itiS^er  Chcvrier,  1868:  Europe 

ssp  pcktiigensii  Tsuneki.  1971;  China 
parietaiis  Mercet,  1909;  Spain 
pratensis  Mercet,  1909;  Spain 
pumihts  Cresson,  1882;  w.  U.S. 
pusillus  Beaumont,  1953;  Morocco 
quadrigutttttits  Spinola,  1808;  Europe 

''qiiiidric^urttinis  Olivier,  1 S 1 1 ,  nec  SpUlola,  1808 
recticornis  Bradley,  1920;  w.  U.S. 
rmtbtdi  ZavadO,  1937;  e.  Europe 
fufiycntris  CTcssnn.  |S,H2;w.  U,S, 

piiiu  tanis  .\slinicad,  1S'J7.  m\\  synonymy  by  R. 
Hollar  t 

mfoftavus  R.  Bohart,  1968;  U.S.:  California 
ruA'f  Handiirsch,  1895;  Egypt 
ru^oJHS  Cameron,  1890;  India 
rujpo/(i  Schulthess,  1893;  Somalia 
rustiem  Cresson.  1882:  w.  U.S. 
sp.  splurndoidcx  Bradley,  1920;  U.S.:  California, 
new  status  by  K.  Bohart 
ntthaikus  Binila.  1912;  w.  USSR 
ScMtngeri  R.  Bohart.  1968;  U.S.:  California 
schmiedeknechtii  Handiirsch.  1900;  n.  Africa 
sexgutlalus  Gussakovskij,  1953;  sw.  USSR:  Tadzhik  S.S.R. 
stmpUctcomis  W.  Fox,  1896;  N.  America 

macuUpes  Mickel,  1916  (Brachystegus) 

minimus  Rohwci.  1921 

kaskaskia  Pate,  1938 
^dnostaiJ.  Forster),  1771  (Sf^ex);  Europe 
Ibidem  Linnaeus,  1767  (Kcspa) 

spinosus  Fabricius,  1775  (Crabro),  nec  J.  Forster,  1771 
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rricim  tus  Fahricius,  1793  (.1W//>imj) 
irilinealus  Turlon,  18U2  (i  espa) 
geniculatus  Lepeletier,  1845,  nec  Olivier,  1811 
ssp.  maiaisei  Gussakovskij.  1 93i;  Asia 
subtilhV/.  Fox,  1896;  N.  America 
xuaterai  Zavadil,  195 1 ;  e.  Europe 
timberiakei  R.  Bohart.  1968;  sw.  U^. 
tridma  (Mickel),  1916  {Bradtystegusy,  U.S.  e.  of  100th 
mer. 

itjju^iet  Provancher,  1887,  nec  Spinola,  1808 
nutanapm  Pkte,  1938,  new  name  fom^sr^^er 

rr/£/d'«s  Cer^taeckcr,  1867;  Huropc,  Algeria,  Mongolia 

ssp.  melas  M.  Miillcr.  1920;  Lurupe 

irimaculaius  (Russi),  1 790  (Omfrio):  Europe 

nigripes  .Spinola,  1 808 

geniculatus  Olivier,  1811 
^•ip.  japonicus  Tsuneki,  1964;  Japan 
tristis  Cressun,  1882;  w.  U.S. 
wmAn  Mercet,  1909;  Spain,  Algeria 
variabilis  Chevricr,  1867;  Europe 

friesei  Handlirsch.  1887 
wtf/bwfnof«ns&  Brauns,  191 1;  s.  Africa 

Genua  Synnevrm  A.  Coiti 
(vtriint  ipcUins  is  Synneurui) 

(k'lU'ric  diagnosis:  Clypenl  :ipcx  n"!  sharply  beveled,  la- 
brum  reddish  lodatk;  b;^;il  n,ii;el]ai  articles  stout,  last 
article  in  male  flatteia-d  or  incurved  beneath  and  with  a 
longitudinal  seam  (fig.  152  B);  no  pronounced  fruniai 
process;  inner  eye  margins  moderately  converging  below, 
sliglitly  emarginate  above  middle;  lorewing  willi  three 
submarginal  cells.  111  greatly  narrowed  in  front  and  some- 
times joining  petiole  of  II  which  normally  receives  both 

recurrent  veins;  stiprna  smaller  than  II;  marginal  cell  end- 
ing rather  bluntly  at  wing  margin;  hmdwing  media  diverg- 
ing at  or  very  near  cu-a  (fig.  148  E);  jugal  lobe  larger  in 
outline  than  tegula;male  midtibia  two  spurred;  arnlia 
present;  Female  forctarsus  without  a  recognizable  rake; 
posterior  surface  of  hindtibia  with  hairs  and  bristles  only; 
outer  apex  ofhindfemur  without  a  spoon  shaped  trunca- 
tion; metanotum  rou^ened;  lower  metapleura)  area  us- 
ually well  defined;  propodcal  spines  strong,  no  secondarv' 
teeth  bet>veen  them  and  gastral  insertion;  gaster  stout, 
segments  double  edged  but  with  a  regular  fringe  of  flat- 
tened  setae;  female  sternum  VI  convex:  iVn-ale  with 
pygidial  plate  which  is  rounded  or  sublruncatc  apically 
(fig.  1 53  L);  male  sterna  11  to  V  without  white  hair 
brushes  or  lateral  teeth;  male  tergum  VII  essentially 
Wdentatefflg.  153  I). 

(k'ographic  range:  The  genus  appears  to  be  primarily 
Holarctic  including  north  Africa.  Of  the  20  listed  spe- 
cies, five  are  Nearctic. 

Sv^!fiuiirics:  Synnevnts  has  been  downeradcd  by  most 
authors  and  treated  as  the  "A'ysium  epeoiijorinis  group." 
We  feel  that  it  is  sufficiently  large  and  distincthre  to  war- 
rant generic  status.  The  primary  characteristics  arc  the 
three  submarginal  cells,  simple  hindtibia,  nu  male  sternal 
brushes,  double-edged  abdominal  segments,  and  hind- 
wing  media  diverging  from  or  very  close  to  cu-a  (fig. 


148  F|.  The  last  character  suggests  that  Synncvnis  may 
be  derived  frum  sume  species  oi  N^'sson.  We  have  not 
seen  several  Old  Woikl  species,  notably  mWtmis  and 

deccmnmculalus.  From  the  descriptions  these  fit  the 
main  characters  o\  Synnevrus  as  we  have  outlined  iliem. 

Literature  is  widely  scattered. 

Bkrlagy:  Unknown. 

Cbecklist  of  Synnevrus 
(uniilly  dted  as  Synneurus  but  original  orthography  and  deriva- 
tion indicates  a  "v"  i>.  correct) 

aequoMs  (Patton).  1879  (Nyssun);  U.S. 

aainotus  (Say),  1837  (Nysson);  U.S.  e.  of  100th  mer. 

frey,Kt'ssih'n  Ilandlirscli.  I SS7  (.Vvvson) 

angukris  H.  Smith,  19U8  ^Nysson) 

maHatti  Rohwer,  1921  {Nysson),  new  synonymy  by 

R.  Bohart 

cv£/ac  (Handlirsch),  1901  (A^^so/i);  Algeria 
diwemm0cuAirus  (Spinola),  1808  (/Vision);  Europe, 

Middle  East 

decemguttatm  Dahlbom.  1845  (.Vvsjtm),  lapsus 
varivlatus  .\.  Costa,  1869  (Nysson) 
mopsus  Handlirsch,  1898  (Nysson) 
epeolifomiis  (P.  Smith),  1856  {Nysson)\  Eurasia 
procerus  A.  Costa,  1859 
Sip.  ditior  (Morice),  1911  (Nysson);  Algeria 
excavatus  (Turner),  1914  (Nyssony,  India 
f^randissimus  (Radns/kicvs-  i  i  IS"'?  (AVwoh);  sw.  I'SSR 

ssp.  mungoiensii,  ( I  suncki),  I  ''7U  (Nyssony,  Mongolia 
^//tZ/tf/'J/ (  Beaumont),  1967  (AViww);  Turkey 
/w«J//ric/t/(Schiniedeknecht),  1896  (AVs^m);  Algeria 
harveyi  (Beaumont),  1967  {Nysstmy,  Turkey 
intermedius  (Viereck),  1907  (ffysson);  U.S.:  Texas  to 
California 

coyotero  Pate,  1940  (Nysson),  new  synonymy  by  R. 

Bohart 

madene  R.  Bohart,  1968;  U.S.:  Arizona 

mainmit  (Gerstaecker),  1867  (ffyssony,  Europe,  Middle 

East 

nolabitis  (UanJIirscii  |,  18*^5  (Syssim),  sw.  USSR; 
Armenia 

p/ag«rlas(Crcsson),  1882  (.Vi'sson);  U.S. 
t7«arfi»K»tor  (Arnold),  1951  (A'vs5on); ne.  Africa 

(Turner I,  i'-M.^  (Nyismi).  Rliodcsia 
mfopktus  (V.  Smith),  1856  (Nyssony,  Asia  (?) 
tridiopygus  (Beaum<Hit),  1967  (A^aam);  Turkey 
miforma  (P^rez),  1895  (J^sson);  Algeria 

Genua  Neonysaon  R.  Bohart 

Generic  diagnosis:  Clypeus  concave  apically  and  thin 
edged,  ridged  above  to  make  a  bevel;  labrum  dark, 
rounded,  showing  only  a  little  beneath  clypeus,  basal 
Hagellar  articles  slender  in  female,  stout  in  male  except 
for  1;  last  male  ilagcllomerc  incurved  beneath,  longi- 
tudinally seanted,  larger  than  preceding  artide;  front  a 

little  swollen  .ihove  antennal  bases  and  with  a  shurt 
raised  median  line;  inner  eye  margins  converging  moder- 
ately below,  evenly  emarginate  above;  (brewing  with 
three  submarginal  cells,  11  petiolate  and  receiving  both  re- 
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current  veins:  marginal  cell  puinted  distally  and  ending 

at  wing  margin;  submarginai  cells  II  and  HI  unusually 
smullj  tormer  sumelinies  smaller  than  slignia;  hindwing 

media  diverging  far  hcyond  eu-a;  jugal  lobe  larger  in  out- 
line than  iei-'ul:i,  arolia  prcscnl;  fcnialc  forctarsus  witlnmt 
a  recognizable  raice;  male  midtibia  two  spurred;  postenur 
surface  of  hindtlbia  with  many  small  teeth  rather  gener- 
ally distributed;  outer  apex  of  hindtibia  rounded  and 
spinuse;  outer  apex  of  hindfemur  not  spoon  shaped;  inet- 
anotum  simple;  propodeal  spines  small  but  proininenl. 
flail'jru'd  di>isi)vcnlra!!y :  a  stout  tonth  well  above  hind- 
coxa,  ptujocting  outward  and  backward; gaster  moder- 
ately Stout,  segments  single-edged,  simple,  not  fringed 
with  flattened  setae;  female  sternum  VI  sharply  convex 
and  with  a  weak  median  carina:  female  with  a  narrow  pyg- 

idial  plate,  rounded  or  rather  blunt  apically ;  male  sterna 
11  to  V  with  a  double  row  ol  narrow  hair  tufts  which  di- 
vide sterna  in  three  nearly  equal  parts;  male  terglun  VII 
bidentate  and  with  a  strong  median  lobe. 

Geographic  range:  Known  only  from  Chile. 

Syatemaths:  As  discuned  by  R.  Bohart  ( I  ij68c),  in 
most  respects  Xonvs'^nn  is  in  morphological  agreement 
Willi  /jrac/iysii'xus  wlucli  occurs  in  Africa  and  Lairasia. 
Tlie  two  important  characters  in  common  arc  the  multi- 
dentate  posterior  surface  of  the  hindtibia  (as  in  fig.  147  D) 
in  combination  with  the  three  submarginai  cells.  The  only 
other  genera  approaching  this  condition  are  Acaisihoite- 
thus,  wliich  has  only  two  submarginai  cells,  and  Zanys- 
son.  which  has  the  hindtibia]  teeth  large  and  arranged  in  a 
siuiiie  lecular  mw  ffig.  147  ('  ).  XcKnrsson  differs  from  all 
of  these  by  its  simply  edged  abdominal  segments  and  by 
the  projecting  tooth  below  each  propodeal  spine.  Other 
differences  of  possible  generic  significance  are  the  double 
row  i)t  hair  tufts  on  the  sterna  of  ttoie  puriiri,  and  the 
rather  "duck-billed"  propodeal  spines.  It  probably  can  be 
regaidod  as  close  to  the  ancestral  type  fta Bmd^stfgus 
and  Acuuiltosleihus. 

Oology:  Unknown. 

Checklist  of  Ntonysson 

herhsti  R.  Bohart,  l')68;  Chile 
purleri  (Ruiz),  l'>3(i  (iVvsw^i);  Chile 

Genus  Epinysson  Pale 

Gamic  diagnosis:  Face  as  in  lig.  145  D;  ciypeus  ending 
in  a  small,  rounded,  upturned  point  or  lobe,  thin  edged; 

labrum  inconspicuous;  basal  flagellar  articles  stout  (fig. 
145  D),  last  male  nagellomere  larger  than  preceding  arti- 
cle, concave  beneath,  seamed,  obliquely  truncate  distally; 
mandible  without  a  basoventral,  latninate  projection; 
frons  sulcate  above  antennal  bases  but  not  ridged  or 
crested:  iimer  eye  margins  v.iinvor};iii;.;  s(n>nj;|y  hclnw, 
emarginate  above  (fig.  145  D);  forewing  with  three  sub- 
marginal  cells,  n  petiolate  and  receiving  both  recurrent 
veins  (as  in  fig.  148  .\)\  marginal  cell  rather  pointed  and 
terminating  at  wing  tnargin;  stigma  much  smaller  than 
submarguial  cell  II;  hindwing  media  diverging  far  beyond 
cu-a  (as  in  tig.  148  F);  jugal  lobe  larger  In  outline  than 
tegula;  arolia  present;  female  foretarsus  without  a  rake; 


male  midtibia  two  spurred;  posterior  surface  of  hindtibia 

with  hairs  and  small  bristles  only;  outer  apex  of  hindtibia 
a  rounded  projection;  outer  apex  of  iiindlemur  not  spoon 

shaped;  metanoium  simple  tO  SOtnCWhlt  tninswrsely 

ridged;  propodeal  spines  slmtt.  stout,  outwardly  directed; 
no  projecting  lower  tooth  above  hmdcoxa;  gaster  stout, 
segments  with  a  narrow  double  edge  which  swells  abrupt- 
ly laterad;  no  prominent  flattened  setae  on  segmental 
apices;  female  sternum  Vi  convex;  female  pygidial  plate 
rounded  apically;  male  sterna  II  to  V  without  hairbrushes: 
male  tergum  VII  bidentate,  the  points  usually  long  and 
slender. 

GeagnpMe  range:  New  World.  Twenty-two  species  are 

known. 

SystemaHest  Eptnysson  has  been  a  much  misunder- 
stood category  since  its  estahiishiiient  hy  Pale  iis  .i  Mih 
genus  in  1935  to  include  many  of  the  American  nyssonins 
previously  placed  in  Brachystegxa.  The  confusion  was  im- 

plementi-'ii  hy  Pate  liiiiiseif  wlm  placed  prime  siciiificarice 
on  the  position  of  the  hindwing  media,  liis  doubt<>  on  the 
subject  were  expressed  in  the  foliowbig  statement 
( I').^tSb):  "A  more  natural  division  i>f  .yi'sw);/  might 
be  aftected  by  basing  the  separation  into  subgenera  upon 
the  structure  of  the  apical  margins  of  the  abdominal  ter- 
gites  and  sternites,  i.e.,  whether  they  are  simple  as  in  A'. 
(Nysson)  lateralis  Packard  and  Nyssoii  (Hyponysson)  bi- 
color  Cresson,  or  double  as  in  Nysson  fl-'pinyssoit) 
basUaris  Cresson."  The  unreliability  of  the  position  of 
the  hindwing  media  has  been  pointed  out  by  Beaumont 
(1954a)  as  quoted  imdcr  liis  discussion  of  Ay.v.w)/j  (p. 
318).  Certainly,  the  point  of  divergence  of  tiie  hindwing 
media  has  great  phylogenetic  significance,  but  like  most 

other  morphological  characters  it  is  subject  to  variation 
within  some  geneia  (such  dsA'ysson)  ot  even  witliin  a 
sini^e  ^Kcies.  In  Epinysson  the  hindwing  media  always 
divo'i'os  well  beyond  cu-a.  hnl  liie  distinctive  double- 
edged,  liiterally  swollen  terga  and  sterna  are  tnuch  more 
diagnostic.  In  addition  the  simple  frons.  three  submar- 
ginai cells,  and  simple  hindtibia  distinguish  it  from 
other  genera  in  the  tribe. 

The  genus,  with  22  speeies,  is  ;i  relatively  large  one 
but  morphologically  a  close-knit  unit.  Along  withyVcc^ 
nysson  it  can  be  considered  close  to  the  progenitor  of 
Brachystcf^ta.  Acanthostethus.  and  ZaiivastMi. 

Principal  relerences  are  Cresson  (IS82J,  ilandlirsch 
(1887).  Pate  (1 938b).  and  R.  M.  Bohart (1968c). 

Biology:  Species  of  this  genus  appear  to  be  parasites 
of  f/oplisoides  (Gory  tin!).  Records  show  Epinysson 
gualemalensis  hopUsivora  on  HoplisoiJes  costalis  (Rein- 
hard.  192Sa,b,  1929b),£:  beilus  on//,  tricoior  (JBMita, 
etal.,  1954),  E.  moesfus  on  H.  hamatus  (Powell  and 
Chcnis;ik.  10591)).  and  A",  haularis  luherculariis  on  I i  iichu- 

losus  (Evans,  1966a).  It  is  interesting  to  note  liiat  the  distribu- 
tion of  Hi^riboldea  and  Epinysxm  in  the  New  World 

coincide  closely.  Tlie  former  is  found  also  in  Iturasia 
and  Africa  where  it  is  preyed  upon,  at  least  in  Europe, 
by  species  of  NynoiL 
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The  references  of  Reinhard,  cited  above,  give  us  the 
clearest  picture  of  Epinysson  iiabits.  E.  hoplisivora  were 
seen  flying  about  or  resting  near  the  H.  costalh  burrows. 
The  female  nyssonin  waited  untfl  the  host  wasp  departed, 
then  broke  tlinmsli  llie  temporar>'  nest  closure  with  her 
front  legs  and  remained  inside  for  a  few  seconds.  The 
egg  was  laid  during  this  period,  placed  donally  beneath 

the  wings  of  one  of  ihc  lirst  provisioned  Ircchappcrs  in 
the  cell.  The  adult  iuiphsivora  closed  the  nest  upon 
leaving.  The  well  concealed  parasite  oiii!  was  I  ..U  mm 
long  or  about  half  as  long  as  (hat  of  the  host.  It  hatched 
eilly  and,  the  young  larva  immediately  sought  out  and 
destroyed  the  egg  of  its  hoft,  after  which  it  contumed 
the  provisions. 

t  hecklist  of  Epinyuon 

albotnarginaius  (<^K&scn).  1882(A[>'sso/t),  U.S.:  Nevada 
anntb  It  Bohart,  1968;  U.S.:  California 

azieats  (rressoni,  I.S82  {Nyssnn):  Mexico 
basilahs  (Ciossoii).  1882  (A>'i'.vo/0;  se.  U.S. 
sq>.  tuht-rcitlatus  (Handlinch),  1887  {\'yium);  U.S. 
e.  of  lOOlh  mer..  new  status  by  R.  Bohart 
tramoscricm  Viereck,  1904  {Nyssun),  new  synonymy 
by  R  Rnlutrt 

dakotensis  Ruhwer,  1921  (Nysson),  new  synonymy 
by  R.  Bohart 

Mb»(Cresson),  1882  (/\^xlon);N.  America  e  to  Oklahoma 
darconis  Viereck,  1906  (Nysson),  new  synonymy  by 
R.  Bohart 

bifaadatus (Biitiies),  19)3  (A'vvsvi«);  Ar'cnMiu 
borinquinensis  (?»te),  19.37  (A>iso«);  Puerto  Rrco 

basinifus  Rohwer.  1913  (  Vi  i«>rt),  nec  Bidthes,  1913 
casali (Fritz).  1 970  (Nysson),  Argentina 
desertus  R.  Bohart,  1968;  sw.  U.S. 
gualemalensis  (Rohwct),  19)4  (NyssonyScnU.  America 
ssp.  hoplisivora  (Rohwer),  1923  (Nysson);  U.S.:  Wash- 
ington D.C.  to  Florida,  new  status  by  R.  Bohart 
inconspicuus  (Ducke),  1910  (Nysson):  Brazil 
mellipc's  (Cresson),  1882  (Nysson);  U.S. 

submellipes  Viereck,  1904  {Nysaon),  new  ^nonymy 
by  R.  Bohart 

metathoraciius  (II.  Smith).  1908  {Brachystegus);  cenir. 

to  sw.  U.S. 

moestus  (Cfesson),  1882  (A[y«on);  U.S  Pacific  states 
tor&en  Rohwer,  1921  (Nysson).  new  ^ynnnymy  by 
R.  IJoliurt 

opulentus  (Gerstaecker),  1867  (Nysson);  U.S. 

semint^e  Bradley,  1920  (ffytaon),  new  synonymy  by 

R,  Boharl 

Joxii  Rohwer,  1921  (Nysson),  new  synonyrny  by 
R.  Bohart 

maiae  Pate,  1938  (Nysson),  new  synoi^my  by  R. 
Bohart 

orientalis (Mayo),  1969  (\ysson);Cabt 
pacificus  (RxAam),  1917  (Nysson)',  vt.  U.S. 
partwmna  (Pate),  1938  (A^saon);  Guyana 

signa  (Pate),  I9.'?8  (Nysson);  Panama 
/o/ne/irt;5Uf  (Handlirsch),  1887  (Nysson);  Brazil 
torr&fiw  R.  Bohart,  1968;  w.  U.S. 


zapotecus  (Cresson).  1882  (Nysson);  Mexico 

Genus  Hovanysson  Arnold 

Generic  diagnosis:  (Based  prinuirily  on  //.  camdus)  riypeal 
apex  beveled.  ti  iiiKLife;  basal  tiagcllar  articles  modor  itcly 
slender,  ilagellomeres  IV  and  following  longer  than  broad; 
last  flagellomere  nearly  three  times  as  long  as  broad;  frons 
soincliines  with  a  weakly  V-shaped  crest  above  antennal 
bases;  inner  eye  margins  broadly  separated,  converging  a 
little  below,  slightly  emarginate  above;  forewing  with 
three  submariiina!  cells.  II  small,  petldate  and  receiving 
first  recurrent.  III  receivmg  second  recurrent;  hindwing 
media  dhrerging  far  beyond  cu^;  male  midtibia  with  two 

i^un;  posterior  surface  (^fhindtibia  with  lutirs  and  small 
bristles  only;  outer  apex  ofhindfemur  wnh  a  truncate 
spoon-like  lobe;metanotuni  relatively  simple:  propodeal 
q>ines  stout,  short;  gaster  moderately  stout,  tcrgum  1 
with  a  discontinuous  transverse  carina  across  summit,  seg- 
ments double  edged  but  not  obviously  fringed  nor  toothed; 
female  sternum  VI  convex;  female  pygidial  plate  broadly 
rounded  posteriorly;  male  sterna  11  to  V  with  vdiito  hair 
tufts,  at  least  in  cameluK male  tergum  VII  with  apexbl> 
dentate  or  bilobed. 

Geographic  nmge:  Known  only  from  two  Madagascan 
species. 

Systcmatics:  .\  paraiype  female  and  another  pair  of 
camelus  were  examined  brictly  by  R.  Bohart  in  I960  at 
the  British  Museum.  In  the  diagnosis  above,  partial  notes 
have  been  amplified  from  Arnold's  (1945)  description.  The 
category  was  considered  by  .\rnold  as  a  subgenus  o\'  Brach- 
ysiegus  to  which  it  seems  to  be  closely  related.  The  princi- 
pal points  of  difference  in  Hovanysson  are  the  simple 
hindtibia,  moderately  slender  antennal  nagelium.  and  re- 
ception of  the  second  recurrent  vein  of  ilie  forewing  by 
submarginal  od!  HI.  We  have  not  seen  dbUfarttis,  but 
presume  that  it  is  in  this  genus. 

Biology:  Unknown. 

Checklist  of  Hovanysson 

dbibarbix  (Amoid),  194S  (A^sson);  Madagascar 
eameka  (AmoldX  1945  {firadtystegui)\  Madagascar 

Genus  Brachyateius  A.  Costa 

Generic  du^nosis:  Clypeus  concave  apically  and  thin 
edged,  sometimes  ridged  above  to  give  the  appearance 

of  a  bevel;  labrum  munded  and  usually  not  protruding 
far  beyond  clypeus;  basal  flagellar  articles  usually  stout; 
Unt  male  flageUomeie  iitcurved  beneath,  longitudinally 
seamed,  larger  than  preceding  article:  a  median  longitudi* 
nal  ridge  present  just  above  antennal  bases,  sharp  and 
high,  or  low  and  rather  dull;  inner  eye  margins  converg- 
ing moderately  below,  evenly  emarginate  ab«)ve;  fore- 
wing with  three  submarginal  cells,  II  petiolate  and  re- 
ceiving both  recurrent  veins:  marginal  cell  rather  rounded 
distaUy  but  ending  at  wing  margin;  stigma  much  smaller 
than  submarginal  cell  !I;  hindwing  media  diverging  far 
beyond  cu-a;  jugal  lobe  larger  in  outline  than  le.t:ula; 
arolia  present;  female  forctarsus  witliout  a  recognizable 
rake;  male  midtibia  two  purred;  posterior  surface  of 
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hifidiibia  with  tnuny  <iiiuili  loeth  tiisually  asioclatecl  witli 
a  longitudinal  carina  (tig.  147  D);  outer  apex  of  hind* 
tibia  projecting  bluntly,  spinose;  outer  apex  of  hindfe- 
mur  narrowly  spoun  shaped;  metanotum  rough  to  trans* 
versely  ridged;  propodcal  spines  strong,  no  projecting 
lower  tooth  well  above  huidcoxa;gaster  stout,  segments 
double  edged,  thicker  laterally  and  somewhat  lobate, 
Oipccialiv  on  sieina  If  to  V  or  some  of  them;  no  promi- 
nent tlattened  setae  on  segmental  apices;  female  sternum 
VI  convex;  female  pygidial  plate  rounded  or  truncate 
apically:  male  stert):i  (I  to  \'  with  white  median  hair 
brushes;  male  tergum  Vll  bidentale  to  quinquedeniate. 

Geogmphk  range:  Essentially  Pdearctic  and  Ethio- 
pian. Fighteen  species  known. 

Syateimiics:  Since  we  have  seen  aulhoritutive  niater> 
iai  of  only  10  species  of  the  18  listed,  we  have  had  to 
rely  on  the  comments  of  others,  especially  Reaumont 
(iy54a)  for  the  characters  of  nnpoitancc.  .Most  previous 
authors  have  considered  the  genus  in  a  subordinate  posi- 
tion as  Che  "Xymm  scalaris  group"  (iiandlirsch,  1895) 
or  as  a  subgenus  ( iieauinont,  l^>54a).  Considering  its 
size  and  relative  stability  we  prefer  to  treat  it  as  a  genus. 
The  rather  dose  relationship  with  the  Chilean  Neonysson 
is  discussed  under  that  genus.  Also,  the  possibility  that 
Nyssoii  fulvipi'i  and  .V.  nifus  arc  anncctant  species  is 
discussed  under  Mysson  Among  the  Uld  World  genera, 
Bnd^tgus  seems  domi  to  Acmtko^tim.  Both  have 
aridged lower  frons,muitideDtate  hindtihia  (fip.  147  D). 
tufted  male  sterna,  double  edged  abdominal  segments, 
and  the  hindwing  media  arising  far  beyond  cu-a.  The  im- 
portant difference  is  the  three  submarginal  cells  in 
iirachysicgus  instead  of  two  in  Acanthoswthus. 

Biology:  Dclcurancc  (1943)  presented  evidence  that 
Btvchyuegus  satbiris  is  a  parasite  of  Tachytes  europaeus 
in  southern  France.  The  two  species  were  frequency 
found  in  ncsliiig  areas  of  the  latter,  and  the  Tachytes 
was  observed  to  attack  the  nyssonm,  carry  it  oil,  and 
deposit  it  at  a  distance  from  the  nest.  The  BriKhystegus 
were  seen  to  lest  the  soil  with  tlieii  aiiteiiiiae  in  and 
about  the  open  entrances  ut  the  burrows  and  tu  disap- 
pear within.  In  one  such  case  an  excavated  nest  revealed 
two  p:iraK  /ed  urasshnppcrs  one  orwiiicli  had  an  egg 
ailav-hcd  lo  llie  side  near  a  lundleg.  Tins  was  presumably 
a  liracliystegus  egg  since  the  Tachytes  egg  would  have 
been  farther  forwaul  and  on  the  venter.  A  rough  closing 
of  a  burrow  by  a  Brachysregus  on  leaving  was  observed 

by  Deleurance.  Snice  tiie  iiyssoiiin  has  no  COmb  Its  "rak- 
ing" efforts  would  naturally  be  inetficient. 

Checklist  oi  BrachysU'gus 

aninhli  Uenojt,        1 ;  Zaire 

auranticiis  Arnold,       :  Mali 

braueri  (llandlirsch),  1887  {Nysson);  Algeria 

capenm  (Handlirsch),  1887  (Nysson);  S.  Africa 

cataractac  .Arnold,  l'>40:  s.  Africa 

(iecipiens  (Arnold),  1929  {Nysson);  s.  Africa 

deeomtus  (Turner),  1914  (Nyssony,  India 

'/mMAMUS  Turner,  1914  (A'ysson) 
Jraterculus{Gussakmski}),  1933  ij\yssuny,sw.  USSR 


gregon'i C\\unci\.       (A'>'M(;/i],c.  Africa 

incerim  ( Rados/kowski),  1877  (/Vj^SCOff):  Turkey,  SW. 

USSR:  Kazakli  S.S.R. 
Ak/oW^/ (Turner).  1920  IXysMn);  s.  Africa 
magrettii  (Mantero),  19)7  {Nysson);  Ethiopia 
nasulus  (Cameron),  1910  {Nysson);  Kenya 
pieli  (Yasumatsu),  1943  (Nysson):  China 
rhodesiae  (.Arnold).  1929  (.Vvs.vo/f );  s,  Africa 
scalaris  (illiger),  1807  {Nysson);  Eurasia,  new  name  fur 
intemtptus  (Art.  S9c) 
interritptus  l.atreille.  ISO.^  f  \Vv^<»/i),  nec  \y%son  in 

tenuptus  (Fabricius),  1798  (MeHinus),  now  in  Nysson 
ruftpes  Olivier,  1811  iNya<m) 
auratus  .Schummel,  1834  (Nysson) 
Jufourii  Lepcletier,  \M5  (Nysson) 
^ft^Tourr  Dahlbom,  1845  (Nysson),  nec  Lepeletier,  184S 
diifourinntitji  Blanch  a  rd,  1X49  (  Vv.vftoi) 
decemnuluius  F.  Morawil/.  1 890  (;Vvi.stw ).  ncc  A. 
Costa,  1869 
transcaspicus  Radi>s/.kuwski,  1893  (A[>'SSOlt) 
senegalensis  Arnold,  19S1;  Mali 
\'i(>laceipennis  (Cameron),  1904  (Nysson);  Himalayas: 
Sikkim 

Genus  .Aeanthustclhus  F.  Smith 

Generic  diagnosis:  Clypcal  apex  concave,  thin  or  beveled; 
labrum  broad,  neariy  rectangular  and  reddish;  basal  fla- 
gellar articles  rather  slender;  last  male  flai;ello!nere  obconic 
or  incurved  beneath,  seamed  longitudinally;  trontal  pro- 
cess above  aniennal  bases  bluntly  Y-shaped,  sometimes 
ideniitied  as  two  parallel  carinae  which  diverge  above 
{ptinclafissiintisy.  innei  eye  margins  moderately  converg- 
ing below  and  emarginate  above;  forewing  with  lu  o  sub- 
maiginal  cells  (basalmost  vein  of  usual  second  cell  miss- 
ing); apparent  cell  II  petiolate  in  front  or  sometimes  ses- 
sile to  truncate,  :cairrent  veins  both  recc.v.\i  hy  I,  or 
second  recurrent  interstitial;  marginal  cell  bluntly  rounded 
to  wing  margin  distaily;  stigma  short,  much  smaller  than 
distal  submarginal  cell; hindwing  media  diverging  far  be- 
yond cu-a;jugal  lobe  a  little  smaller  ur  largci  in  outline 
than  tegula;  arolia  present:  female  foretarsus  without  a 
rake;  male  midtibia  with  two  spurs;  posterior  surface  of 
hindlibia  with  at  least  traces  of  a  serrate  longitudinal 
ridge,  outer  apex  of  hindtihia  usually  rather  sharply  and 
obliquely  truncate;  outer  apex  of  hindfemur  without  a 
spoon  shaped  lobe;  metanotum  a  little  irregular  but  essen- 
tially simple;  propodcal  spines  moderate  but  distinct; 
gaster  stout;  segments  double  edged  and  broader  latcraUy, 
at  least  on  sterna,  not  fringed  with  flattened  setae;  many 
species  with  angles  or  teeth  laterally  on  sterna;  female 
sternum  VI  broadly  convex  to  compressed  and  inedially 
carinate  but  not  saber  siiaped;  pygidial  plate  rounded 
apically  or  serrately  edged  (nudiventris);  male  sterna  II 
to  V  with  prominent  hair  tufts  (mysticus)  or  with  tufts 
barely  indicated  {ptiiH  Uiiissiinits):  inale  icrgum  VII  usu- 
ally ending  in  about  lour  tectlt  in  addition  tu  a  median 
lobe,  but  sometimes  bidentate, 

Geographh  raiv^c:  Australia  including  Tasmania.  Rf- 
tecn  species  arc  known. 
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Systematica:  Acanlhoatethus  is  the  dominant  member 
of  the  tribe  in  Australia,  and  its  morphological  diversity 
may  indicate  the  need  of  future  suhgeneric  or  generic 
division.  It  is  probably  closest  to  Brachyuegiis  from  which 
it  differs  primarily  in  the  reduction  of  the  submarginal 
cells.  The  principal  reference,  including  a  key  to  species, 
is  that  of  Turner  (I')  15a). 

Biology:  Rayment  (1953)  reported  an  association  of 
A.  portlanJensis,  and  A.  Iientyi  with  Sericophonis  victori- 
ensis  Rayment  in  Victoria,  Australia.  Tlie  wasps  were 
taken  in  and  about  the  burrows  of  the  larrine  wasp.  Mat- 
thews and  Kvans  ( 1971 )  similarly  reported  portlandemis 
as  a  presumptive  parasite  oi Sericuphoirits  viriJis.  Ray- 
ment reported  an  observation  of  copulation  in  hentyi: 
"Wlien  I  visited  the  site  of  the  nests  oi Sericuphonts 
victoriensis,  Raym.  along  the  Cape  Nelson-road,  on  a 
beautiful  morning  in  March,  1953  ....  three  of  the 
wasps  were  flying  in  and  out  among  the  stems  in  a  clus- 
ter of  braken  ferns  and  other  plants,  and  were  only  a 
few  inches  above  the  sandy  ground  of  the  road-side  .... 
Suddenly,  one  of  them,  the  female  'landed'  on  a  small 
Stick  and  was  immediately  followed  by  a  male,  and  mat- 
ing took  place  while  the  female  was  still  resting  on  the 
stick." 


Checklist  of  AcanihosWthus 

hrisbanensis  (Turner),  1915  (Nyswn)\  Australia: 
Queensland 

amfertm  (Turner),  1915  (Nysson);  Australia:  Queens- 
land 

^;7/>m/ (Turner).        (Nysson);  Australia:  Queensland 
/jf/JO'' (Rayment),  1953  (jVvjso/j);  Australia:  Queensland 
mm/mM5  (Turner),  1915  (A(>'Ss«m);  Australia:  Queensland 
mfJirew.v  (Turner),  19]  5  (Nysson),  sw.  Australia 
myslicus  (Gerstaecker),  1867  (Nysson):  S.  and  W. 

Australia 
basalts  F.  Smith,  1869 
HuJ/Vfnrm  (Turner),  1915  (Nysson):  sw.  Australia 
obliteratus  (TurnsT).  \^\0  (Nysson):  W.  Australia 
portlanJensis  (R;iymcnl),  1953  (Nysson):  Australia: 

Victoria 

pi/m/a/m/Vf/MS  (Turner),  1908  (vVvswn);  Australia: 
Queensland 

sou$i«r«  (Handlirsch),        (Nysson):  S.  Australia 
sp/>;/j?er  (Turner),  1908  (Nysson):  Australia:  Queensland 
tasmanicus  (Turner),  1915  (Nysstm):  Australia:  Tasmania 
triangularis  (Turner),  1940  (Nysson):  W.  Australia 


FIG.  151.  Zanysson  texanus  fuscipes  (Cresson),  male. 


Genus  Zaiiyssoii  Kohwer 

Generic  dtagnosb:  Face  represented  by  flg.  145  A,  side 

view  of  entire  body  by  fip.  151,  clypeal  apex  concave, 
beveled;  labnim  rather  broad,  reddish  or  dark,  basal  11a- 
gelliir  articles  stout,  last  male  flagellomere  somewtut  com* 
pressed  beneath  and  with  a  longitudinal  seam;  an  often 
serrate,  sharply  projecting  frontal  ridge  Just  above  anten- 
na] bases;  inner  eye  margins  moderately  converging  be- 
low, gently  emarginate  above  middle  (fig.  145  A),  tluir- 
acic  structure  as  in  fig.  4;  forewing  with  three  subniargi- 
nal  cells,  II  ra^er  diamond  shaped,  petiolate  and  recehr- 
in.i:  hoih  recurrent  veins  (fip.  148  C);  maiginal  cell  ending 
somewhat  bluntly  at  wing  margin;  stigma  smaller  than 
submarginal  cell  II;  hindwing  media  diverging  far  beyond 
cu-a  (fig.  148  F);  jugal  lobe  larger  in  ouiline  than  tegula; 
arolia  present;  male  midtibia  with  two  spuis;  posterior 
surface  of  hindtibia  with  a  long  single  row  of  sloul  teeth 
(fig.  147  C);  outer  apex  of  hindtibia  sharply  pointed; 
hiiidfemur  distally  with  an  outer  spoon  shaped  truncation 
(somewhat  as  in  Ceneris.  much  as  in  Alysson):  metano- 
tum  biiobed;  propodeal  spines  strong  (fig.  15 1  J,  nu  secon- 
dary teeth  between  them  and  gastral  insertion;  gaster 
stout,  most  segments  double  edged  posteriorly  but  with- 
out regular,  prominent,  close-set,  flattened  setae;  temale 
sternum  VI  convex;  female  pygidial  plate  rounded  api- 
cally  (t"ig.  1.5.''  0);  no  liair  finishes  nn  male  stern:i  II  V; 
male  lerguni  Vll  endins  in  liuoc  iccth  or  m  sevcial  pairs 
(%  153  A). 

Geographic  range:  New  World  from  Canada  to  Argen- 
tina. Seventeen  species  known. 

Systematics:  Tlic  1 7  listed  species  are  remarkably  simi- 
lar in  roost  respects.  The  primary  generic  characters  are 
the  long  row  of  distinct  teeth  on  the  hbidtibfa  (flg.  1 47 
C),  crested  frons  (fig.  145  .\),  three  submarginal  cells 
(fig.  14S  C),  absence  of  sternal  brushes  in  the  male  (lig. 
151),  double  edged  abdominal  segments  which  are  not 
regularly  fringed,  and  simple  female  pygidial  plate  (fig. 
153  D). 

Principal  retercnces  are  Cre$son(l882),Handlirsch 
(1887, 189S),  and  Pate  (1938b). 

Btohgy:  Cockerell  (190.3)  first  suggested  that  Zanys- 
son  parasitized  'I'acfiyrcs.  lie  reported  Z.  lexanus  entering 
burrows  of  Tachytes  exomatus  at  Las  Cruces,  New  Mexico. 
Evans  (1966a)  has  publt^ed  observations  by  M.  A.  Cazler 

at  Portal.  .Arizona,  that  tend  to  confirm  the  relationship. 
Cazier  found  a  close  association  between  Zanysson  pies- 
ha  (ghwn  as  tonto)  and  Tadiytea  disHnettts.  Female  Zon- 
yssnn  entered  nests  of  the  Tachyics  several  limes  and 
stayed  up  to  10  seconds.  Considering  the  ratiier  large  size 
of  most  Zontysson.  it  is  certainly  possible  that  they  are 
parasites  of  some  of  the  lurgoi  species  uf  Tachytes. 

Checklist  of  Zunvsson 

a07<''/m;i/s  (Bretlies),  l')I3  (A>m>n);  Argentina 
anmtus  (Cresson),  1865  (.V>>iaon);  Cuba 
changuina  Pate,  1938;  Panama 
£Wesus(Handlirsch),  1895  {Nysson):  Brazil 
dives  (Handlir-sch),  1887  {Nysson)\  Mexico 

chkhimeca  Pate,  1938,  new  synonymy  by  R.  Bohart 


jasciaius  (UIivilt),  1811  (XyssDn);  S.  America 
foveiscuds  (Gerstaecker).  1867  (Nysson)\  Brazil 
;?<j)'/' (Spinola),  1851  (AViifwi);  Chile,  Argentina 
luleipennis  (Gerstaecker),  1867  {Nyison);  Brazil 
luxuriosus  (.Schrottky),  1910  {Fvmysson);  Argentina 
macuxi  Pate,  1938;  Brazil:  Amazonas 
/nfl/y;Vw/»i (Spinola),  1841  iNyssori):S.  America 
IflCJc/cflwus  (Cresson),  1882  iParanysson)\Usxiioa 

longi^am  Cameron,  190S  (/yyoon),  new  synonymy 
by  R.  Bohart 
pilosus  (F.  Smiili),  1873  {Nyison):  BrazU 
plesius  (Rohwer),  1921  (JVysson);  U.S. 

mattiKcoc  Pate,  1938 

!<<ntn  Piitc.  I''  U).  new  synoiiyitiy  by  R.  Bohart 
texams  (CrcssonJ,  1872  {Nysson);  U.S. 
ssp.  fiadpes  (Cresson),  1882  {Ptaranysstmy,  w.  U.S.,  new 

status  h\'  R.  Bohart 
aureobalteatus  Qiimefiin,  1901  (Aysso/i),  new  synony- 
ogr  by  R.  Bohart 
MTfiibMeilbrf  (Cameron),  1912  (A[)"so/i);  Guyana 

Genus  Perisson  Pate 

Generic  diagnosis:  Clypeai  apex  concave,  beveled,  labrum 
pale  orange,  broad,  subrectangular; basal  nagcllomeres 

moderately  slender,  first  one  or  two  somewhat  longer  than 
broad,  last  male  flagellomere  stout,  a  little  incurved  be- 
neath, subtruncate  at  apex,  not  seamed  (fig.  1S2  A); 
mandible  with  an  acutely  rounded  basovcntral,  laminate 
projection;  a  strong,  Y-shaped  (rontal  keel  above  antennal 
bases;  inner  eye  margins  converging  below,  sligliily  emar- 
ginate above,  width  of  frons  at  midocellus  nearly  twice 
that  across  antennal  bases;  forewing  with  tiiice  submargi- 
nal cells,  11  petiolate  and  receiving  first  recurrent  vein, 
second  recurrent  received  at  basal  third  to  Fifth  of  submar- 
ginal cell  III;  margbial  cell  a  little  stubby  at  apex  but  end- 
ing on  wing  margin:  stigma  s-iKiller  than  suhmareinat  cell 
11;  hinUwing  media  diverging  far  beyond  cu-a;  jugal  lobe 
larger  in  outline  than  tegula;  arolia  present  although  small; 
foretarsus  with  a  very  short  and  weak  rake  in  both  sexes; 
male  midtibia  two  spurred;  posterior  surface  ol  hindtibia 
with  hairs  and  small  bristles  only;  outer  apex  of  hindtibia 
bluntly  pointed,  spinosc:  outer  apex  of  hindfemur  witht>ut 
a  spoon  sJiaped  tiuncatiun;  metanotum  somewhat  uneven 
but  essentially  simple;  propodeal  spines  rather  slender; 
gaster  stout,  segments  double  edged  posteriorly,  a  little 
thicker  laterally  and  with  posterioriy  projecting  (lat  lobes 

on  terga  and  sterna  II  to  V,  marginal  silvery  fringe  on 
segments  present  but  small  and  inconspicuous;  female 
sternum  VI  broadly  convex;  female  pygidial  plate  not 
well  defined  laterally,  quinquedentate  but  more  evenly 
so  fh.in  in  fig.  153  J;  male  sterna  II  to  V  with  white  med- 
r  brushes;  male  tergum  Vll  rather  evenly  quinque- 
dentate (about  as  in  fig.  1 53  GJ. 

Geographic  range:  Argentina. 

Sysrt'nidncs:  Tlic  confusion  among  the  identities  of 
Ctesson.  Antomartinezius,  and  Perisson  is  explained  in  the 
discussion  vmAm  Antomarttrmim.  To  further  complicate 
the  problem,  the  male  syntype  of  Perisson  hasirufus  was 
misassuciated  by  Brithes  and  is  actually  Aniomartinezim 
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PIG.  J52.  Profile  ot"  male  antenna!  iipex  in  Ihe  tribe  Nys- 
soninii  A,  Ferisson  basirujus;  B,  Synnevrtu  pta- 
fkitiu:  C,  Antomartinetiu  pateU  D,  Nymn 
trtsiis;  E,  Cressnn  parvigpinotnu;  F,  Foxia  tum^o; 

G,  Nysson  spinoms. 


patri.  P;ito  ( I'>  ^Kli  )  considered  the  female  as  the  holo- 
typc  but  actually  it  was  only  a  syntype.  This  female, 
which  was  lent  to  us  from  the  National  Museum of  Aism- 
tina,  is  hereby  designated  the  lecto^pe. 

Part  of  the  difficulty  is  diat  flie  two  species,  A.  patel 
and  P.  liasirnftn,  are  superficially  similar  although  they 
diiYcr  in  marlcings,  wing  venation,  absence  or  presence  of 
arolia,  and  other  details. 

From  Crcss(yn  the  impnrtant  differences  in  Perisson 
are  the  basuvcntral  mandibular  projection,  tlie  reception 
of  the  second  recurrent  vein  by  submarginal  cell  1(1  at 
some  distance  from  its  base,  the  hiterally  Inhed  ferga  and 
sterna,  and  the  quinquedentate  rather  than  serrate  last 
tergum  in  both  sexes.  From  Antomartinezius  the  generic 
differences  are  presence  of  arolia,  distal  position  of  the 
second  recurrent  vein,  and  acutely  rather  tbui  broadly 
rounded  basoventra!  mandibular  projectioo. 

Biology:  Unknown. 


Checklist  of  Pfnssiin 
basim/us  (Brethes).  l^U?  (A  vvsm^;  i;  Argentina 

Genus  Cresson  Pate 

Generic  diagnosis:  I  ace  lepiesented  by  fig.  145  C;clypeal 
apex  concave,  with  a  rounded  bevel;  labrum  white,  broad, 
subrectangular;  basal  tlagcllar  articles  rather  slender  (fig. 
14S  C);  last  male  flagellomere  slender,  incurved  beneath, 
tapering  nearly  to  a  point,  not  seamed  (flg.  152  L);  a 
small  but  definite,  Y-shaped  frontal  keel  present  above 
antennal  bases:  inner  eye  margins  converging  strongly  be- 
low, gently  eniarginate  ab<we  ffig.  145  C);  forewing  with 
three  submarginal  cells,  U  petiolate  and  receiving  both 
rather  wUdy  spaced  recurrent  vetais;  marginal  cell  round- 
ed distally,  faintly  appcndiculatc,  somewhat  removed 
from  wing  margin;  stigma  smaller  than  submarginal  cell 
11;  hindwing  media  diverging  far  beyond  cu-a;  jugal  lobe 
larger  in  outline  than  tegula;  arolia  present  but  small;  fe- 
male foretarsus  without  a  recognizable  rake;  male  mid- 
tibia  with  a  single  strong  spur;  posterior  surface  of  hind- 
tibia  with  hairs  and  small  bristles  only,  outer  apex  of 
hindtibia  pointed  and  bearing  a  small  spine;  outer  apex 

of  hindfemur  without  a  spoon  like  lobe;  metanotum 
transversely  ridged;  propodeal  spines  small  but  distinct; 
gaster  stout,  segments  evenly  double  edged  posteriorly 

but  without  prominent,  close-set,  flattened  setae:  female 
sternum  VI  convex;  female  pygidium  broad,  serrate  lat- 
erally, bidentate  apically  (fig.  1 53  K).  no  definite  plate; 
male  sterna  II  to  V  with  white  median  hair  tufts;  tnale 
tergimi  VII  tridentate  to  quinquedentate  apically  (fig. 
153  H). 

Geagn^fMc  range:  This  mono^ic  genus  occurs  in 
Chile. 

S'ysfci'Kirics:  Tlie  phylugcnetic  position  of  Cnmun  is 
iiiUicalcd  m  the  dendrogram  (fig.  146).  The  close  rela- 
tionship with  Antomartinezius  has  been  discussed  undvr 
that  genus.  Briefly,  the  principal  differentiating  charac- 
ters of  An tomartinezius  from  Foxia  and  related  genera 
are:  no  lateral  lobes  on  terga  or  sterna,  arolia  present, 
male  mid  tibia  one  spurred;  female  without  a  recognizable 
foretarsal  comb,  and  female  pygidhmn  multisemte. 

Checklist  of  Creuon 

panUptnoaa  (Reed),  1894  (/yynofi):  Chile 

Genus  Antoimrtineziaa  Frits 

Generic  diagnosis:  tlypi-il  apex  concave,  beveled,  labium 
white,  broad,  subrectangular;  basal  flageUomeres  slender, 
longer  than  broad;  last  male  flagellomere  slender,  in- 
curved beneath,  not  teamed  (fig.  1?-  C);  mandible  with 
a  broadly  rounded,  basoventral,  laminate  projection;  a 
small  but  definite,  Y-shaped  frontal  keel  present  above 
antennal  bases:  inner  eye  margins  converging  stnmgly  be- 
low, sJiglitly  eniarginate  above;  lorcwing  with  tlirec  sub- 
marginal  cdls.  II  petiolate  and  receiving  one  or  both  re- 
current veins,  second  recurrent  sometimes  interstitial  or 
received  basally  by  cell  III.  marginal  cell  rounded  distally, 
faintly  appendiculate.  somewhat  removed  from  wing  mar- 
gin; stigma  smaller  than  submarginal  cell  11;  hindwing 
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Antomartinezius  patei  cT        Cresson  parvispinosus  (f      Synnevrus  piagiatus  (f 


Antomartinezius  patei  9        Cresson  parvispinosus  9      Synnevrus  piagiatus  9 


FIG.  153.  Pygidium  of  various  genera  in  the  (ribe  Nyssonini. 
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media  diverging  far  beyond  cu-ii:  jugal  lobe  larger  In  out- 
line than  tegula;  arolia  absent;  female  forctarsiis  with  a 
moderately  developed  rake,  male  foretarsu&  with  weakly 
indicated  comb:  male  midtitria  with  two  spurs;  posterior 

surface  of  liindtibia  with  hairs  and  small  brisllcs  Dtily, 
outer  apex  of  hindlibia  pointed  and  bearing  two  small 
spines;  outer  apex  of  liindfemur  without  a  spoon  shaped 
truncation:  metanotuin  sonicwlial  uneven  but  essentially 
simple;  propodeal  spines  small  but  distinct,  gastcr  stout, 
segments  double  edged  posteriorly,  a  little  thicker  later- 
ally and  wiih  posteriorly  projecting  flat  lobes  on  tcrga 
and  sterna  11  lo  V,  no  piotninent  marginal  frmge  of  flat- 
tened setae;  female  sternum  VI  broadly  convex;  female 
pygidium  bioad,  quinquedentate  (fig.  153  J),  no  definite 
plate;  male  ^ma  11  to  V  with  white  median  hair  tufts; 
male  tergum  VII  rather  regularly  quinquedentate  (fig. 
153  G). 

Geogmphk  range:  Argentina.  TWo  species  are  known. 

Systemalks:  Antoinartinc-ius  patei  was  orieiiially 
"described"  by  Pate  (1938b),  who  misidentified  two  fe- 
males in  the  Cornell  University  collection  tsNysson 
(Prrisvin)  hasintfus  Brethes.  After  examination  of  the 
type  material  of  A'mw/i.  Fritz  (1955)  corrected  the  er- 
ror and  named  Pate's  species  Cresson  (Antomartineziu's) 
pateL  The  male  of  paid  has  not  been  described  previous* 
ly,  but  we  have  seen  several  Argentine  males  and  also  one 

of  frit  :L 

The  tliree  genera,  Cresson,  Perisson,  and  Antomarii- 
neztus  are  remarkably  alike  in  general  appearance  and 

even  in  many  morphological  details.  For  instance,  all 
itave  a  small,  Y-shapcd  frontal  prominence,  similar  wing 
venation,  double-edged  abdominal  segments,  white- 
tufted  male  sterna,  ami  male  sternum  Vll  ordinarily  five 
spined.  However,  ilicy  differ  rather  fundamentally.  Cres- 
ton  has  no  lateral  lobes  on  tefgi Or  Sterna  biil  d.^vs  have 
arolia,  the  male  raidtibia  is  one  spurred,  and  the  female 
pygiditun  is  multidentate  (serrate).  Perisson  has  lateral 

lobes  on  terga  and  slema  11  to  V,  amlia  are  distinct,  the 
male  midtibia  is  two  spurred,  and  tlie  female  pygidium 
is  quinquedentate.  Aniomartinezbts  has  lateral  lobes  on 

Icrea  and  sterna  11  to  \  but  lias  no  trace  of  arolia,  the 
male  miJlibia  is  two  .spurred,  and  the  temale  pygidium 
is  quinquedentate.  Additionally,  the  fairly  well  developed 
foretarsal  rake  in  females  of /l/iromor/inerAtf  probably 
has  generic  value  in  this  group. 

A  relationship  with  l\)xia  is  apparent  as  siiown  in  fig. 
146.  The  different  male  antennae     Foxia,  as  well  as 
the  absence  of  a  Y-shaped  frontal  crest,  idaoe  this  genus 
somewhat  apart. 

Biology:  I '  n  k  n     ii . 

(  lieclilist  of  Antomartmczius 

paiei  (Frit/.),  1955  {Cresson);  Argentina 
frttxi  R.  Bohart,  1968;  Argentina 

Genu  Foxia  Ashmead 

Generic  (liiiejii'sis:  Side  view  of  male  exetiipliHc  J  fig. 
154;  clypeal  apex  pomlcd  or  bidentate,  tliin,  not  beveled; 
labrum  reddish  or  dark,  protruding  only  slightly  beycmd 


clypeus:  basal  flagellar  articles  moderately  stout,  usually 

longer  than  broad:  labt  male  na>;elloiiieie  very  small  (fig. 
152  F)  or  in  one  case  about  half  as  large  as  preceding 
article  ipacifica):  frons  without  a  deHnite  keel  but  with 
a  sharp  poim  in  one  species  {pai  ifica):  iimcr  eye  margins 
Strongly  converging  below,  gently  cniarginate  above; 
forewing  with  three  submarginai  cells.  1!  small,  petiolate 
and  receiving  first  recurrent,  III  receiving  second  recur- 
rent; marginal  cell  rather  rounded  distally  but  appressed 
to  wing  margin  (fig.  148  B);  stigma  moderately  small  but 
sometimes  larger  tlian  ii'iiut  ed  submarginai  cell  II;  hind- 
wing  media  divergmg  lai  Ivv  niij  cu-a  (as  m  tig.  148  F); 
jugal  lobe  larger  in  outline  il m  legula;  arolia  present; 
female  foretarsus  with  a  barely  perceptible  rake;  male 
midtibia  two  spurred;  posterior  surface  of  hindtibla  with 
hairs  and  siiiall  bristles  only,  oirter  apex  of  hindtibia 
pointed;  outer  apex  of  hindfemur  without  a  spoon 
shaped  lobe;  metanotum  shnpie  to  transversely  ridged; 
propodeal  spines  well  developed;  gastcr  stout,  segments 
doubled  edged  and  a  little  thicker  laterally,  most  sterna 
toothed  or  sharply  angled  laterally,  posterior  margins 

of  segments  with  a  tliick  covering  of  fine  silvery  setae 
which  may  be  short  or  may  form  a  frmge  as  long  as  an 
ocellus  diameter  (fig.  154);  female  sternum  VI  convex; 
temale  pygidium  serrate  laterally  and  bidentate  apically 
ipacifica,  fig  153  E),  tridentate  (navajn,  fig  153  F),  or 
plate  sliaped  {desert icola):  male  sterna  II  to  V  willi  white 
median  hair  tufts  (lig.  154);  male  tergum  VII  tridentate 
(fig.  153  B,C). 

Ge<*graphic  range:  The  10  described  species  occur  in 
the  southwestern  and  far  western  United  States  south  lo 
Argentina. 

5vv^"?T.'J//(  s;  The  relationships  iif  Fnxia  with  Cresson, 
Anioimrtiiicziiis,  and  Perisson  have  been  discussed  es- 
pecially under  Antomartinezius,.  Foxia  seems  to  occupy 
a  position  a  little  apart  from  the  other  three  as  indicated 
by  the  more  simple  frons,  sharp  lateral  angles  of  most 
sterna,  far  distal  positior^;  of  Ilie  sccimd  iccurrenl  vein, 
and  especially  the  greatly  reduced  last  tlagellomere  in 
the  male.  The  simple  hindtibla  and  hind^ur,  far  distal 
hindwing  media,  and  three  subniarginal  cells  distinguish 
it  from  other  Nyssonini  with  which  it  might  be  confused. 

Within  the  genus  the  greatest  divergence  seems  to  be 
in  the  form  of  the  female  pygidium.  Tliis  is  posteriorly 
rounded  and  plate  shaped  in  divergent  and  dcserticob 
but  dentate  to  senate  in  navajo,  pucijica,  and  sccioida. 
The  female  of  cum  is  unknown.  In  a  recent  paper  Fritz 
(1972)  described  four  South  American  species  and 
gave  a  key  to  the  genus. 

Biology:  The  hosts  are  unknown.  In  southern  Cali- 
fornia and  New  Mexteo  Foxk  are  often  collected  at 
iloweis  of  desert  wiBow,  ChUopsIs  linearis  CovanHles 
(Sweet). 

Checklist  uf  Foxia 

cum  Pate,  1938;  Panama 

Jeserticnia  Fritz.  1959;  .Arceniin.i,  Bolivia 
divergem  (Ducke),  1903  (Nyssou);  Braizil 
ggrdal  Fiitz.  1972;  Aigpntina 


FIG,  1 54.  Foxia  secunda  Rohwer,  male. 


martinezi  Frilz,  1972;  Argentina 

mvajn  Pate.  l93S;sw.  U.S. 

pacifka  Ashiiicad,  1898;  U.S.:  California 

pirita  Frilz,  1972;  Argentina 

sm<f/t/</ (Rohwer).  1921  {Nyssim)  :%\\.  U.S. 

tercera  Fritz,  1972;  Argentina 

Genus  Losada  Pale 

Generic  (Jiagnasis:  Female  only  known.  Clypcal  apex 
broatily  concave,  beveled,  labrutn  leddish,  not  much  e.\- 
posed;  antenna  rather  simple,  basal  tlagellomeres  a  little 
longer  than  broad;  tionial  ridge  prominent.  Y-shaped; 
inner  eye  margins  converging  strongly  below,  gently 
cmarginate  above:  three  submarginal  cells.  II  petiolate 
and  receiving  first  recurrent  vein,  second  recurrent  re- 
ceived at  basal  third  to  fourth  of  submarginal  cell  III; 
marginal  cell  rather  broad,  ending  at  wing  margin,  stigma 
smaller  than  submarginal  ceil  II;  hindwing  media  ending 


well  beyond  cu-a  (as  in  fig.  148  F);  jugal  lobe  larger  in 
outline  than  tegula;  scutal  punctation  large  and  shallow, 
obscuring  median  line;  arolia  present;  female  foretarsus 
without  a  rake;  posterior  surface  of  hindtibia  unusually 
hairy  but  not  dentate;  apc.x  of  hindtibia  projecting 
acutely;  hindfemur  without  a  distal  spoon  shaped  tr\inca- 
tion;  metanotum  with  a  median  carina  so  that  from  an 
oblique  anterior  view  it  is  weakly  tridentate;  propodeal 
spines  small,  no  secondary  tooth  below;  gaster  stout,  ster- 
num II  moderately  convex,  scgmcnis  single  edged  and 
fringed  with  regular,  close-set.  flattened  setae;  female  ster- 
num VI  convex,  tapering  distally  almost  to  a  point;  fe- 
male pygidial  plate  posterior  only,  narrow,  occupying 
only  a  small  part  of  tcrgum  VI. 

Geographic  rattge:  We  have  seen  only  two  female  spe- 
cimens of  this  genus.  Tliey  are  paria  (holotype  at  Mus. 
Philadelphia,  and  topotype  at  Mus.  Washington)  from  San 
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Esteban,  Venezuela.  Other  recorded  specimens  axe  a  diort 
series  of  syn  types  of  mutUhides  coOected  at  Belem  and 

ItaituliLi  in  the  slutt-  of  Pafi,  Brazil  l\v  A.  Duirke. 

Systematics:  The  above  generic  description  has  been 
based  on  porta  but  Ducke's  description  of  mutUloides 
agrees  in  all  important  particular";.  SptxificaSly  the  latter 
dif  fers  in  markings,  the  basal  tour  larsoiiuTOs  and  the 
propodeal  spines  being  white,  whereas  mparia  they  are 
pale  reiitJish.  Pate  ( l')-iXh)  •iiistakenlv  but  doubtfully  as- 
signed iituiilluiUes  to  I  'oxia,  tlicn  did  not  connect  it  with 
Ms  new  genus,  Ltmda. 

Specimens  uf  Losada  are  unusually  haiiy  on  the  wings, 
legs,  and  body  proper.  This  led  Ducke  to  compare  them 
with  a  male  mutillid.  Other  special  features  are  the  nearly 
conical  sixth  gastral  segment,  the  beautifully  fringed  gas- 
tral  segments,  the  simple  hindtibia,  the  Y-shaped  frontal 
process,  and  the  termination  of  die  recurrent  veins  at 
submarginal  cells  ll-ill.  This  last  situation  is  otherwise 
found  in  the  tribe  only  in  Fmtta,  Periston,  and  Hovanya- 
son  as  a  rcpular  occurtence.  In  some  other  genera,  such  as 
Anh»Hartinezius,  the  second  recurrent  may  be  interstitial 
or  barely  onto  the  third  submarginal  cell. 

Relationsliips  with  Metanysson  and  Idhnysson  are  dis- 
cussed under  the  latter  genus. 

Biology:  Linknown,  all  recorded  specimens  taken 
sweeping  vegetation. 

Checklist  of  Losada 

muiilloiJt  s  (Ducke),  1903  (Nysson);  Brazil:  Amazon 
Basin 

porta  Pate.  1940;  Venezuela 

Genus  Idionysson  Pate 

Generic  diaptosis:  Face  represented  by  flg.  145  B;  dypeal 
apex  concave,  beveled:  labnim  dark,  basal  flagellar  articles 

stout;  last  male  (lagellomere  ohv  unii ,  incurved  beneath, 
longitudinally  seamed;  frontal  ridge  strongly  projecting, 
Y-shaped;  irmer  eye  margin  strongly  and  a  little  angularly 

etnarginate  above  middle  (fig,  14^  B);  f'orewing  wir'i  \h^-:c 
submarginal  cells.  11  pctiolatc  and  rcijcivmg  both  recurrent 
veins;  marginal  cell  blunt  or  rounded  distally:  stigma  smal- 
ler than  submarginal  cell  11;  hindwing  media  diverging  far 
beyond  cu-a  (as  in  fig.  148  F);  jugal  lobe  larger  in  outline 
than  Icgiihr.  Limlia  present;  t'emale  furotarsus  witliout  a 
rake;  male  midtibia  with  two  spurs;  posterior  surface  of 
hindtibia  with  a  row  of  four  teeth  (as  in  flg.  147  B),  basal 
two  sometimes  w  eak;  outer  apex  of  hindtibia  sharply 
pointed;  hindfeniur  without  a  distal  spuun  shaped  trunca- 
tion; median  scutai  line  indistinct;  metanotum  btlobed  or 
bidentate;  propodeal  spines  stout,  a  small  secondary  tooth 
partway  between  each  spine  and  inserlicm  nt  easier;  gas- 
ter  stout,  segments  smglc  edged  but  Irini^cd  \miIi  cImsc- 
set,  llattened  setae,  female  sternum  VI  nearly  tlat  or  weak- 
ly convex,  truncate  or  a  little  emarginatc  apicalty:  female 
pygidial  plate  ralli.  r  convex  in  profile,  somewhat  "dented" 
and  broadly  U-shapcd  posteriorly,  wealdy  margined;  male 
sterna  II  to  V  without  special  hair  tufts;  male  tergum  VII 
ending  in  three  sharp  teeth. 

Geographic  range:  South  America  including  Brazil, 


Bolivia,  Paraguay,  Uruguay,  and  Argentina.  Three  species 
are  known. 

Systematics:  Tlic  single  edged  abdominal  segments 
prominently  fringed  with  flattened  setae  ally  this  genus 
with  Metany^n  and  Lotada.  Idkmymm  shares  with 

Metanysson  the  distinctive  four-tootlieil  Iiitnltibia  but 
differs  from  it  in  the  complete  and  peiiolaie  second  sub- 
marginal  cell,  the  rather  broad  female  sternum  VI,  and 
the  absence  of  male  sternal  tufts.  With  l.osada  the  Y- 
sliaped  frontal  crest  is  possessed  in  common,  as  well  as 
the  three  submarginal  cells.  However,  Idionysson  has 
the  hindtibia  four  toothed.  From  both  of  the  other  two 
genera.  Idionysson  differs  by  the  rather  angular  emar- 
ginalion  of  the  upper  inner  orbit  (fig.  145  B)  ami  by  the 
secondary  tooth  below  the  propodeal  spine  similar  to 
that  in  Neonysson  but  smaller. 

Specific  char;;Ltcrs  arc  the  degree  of  bulge  of  sternum 
II,  the  shape  of  temale  sternum  VI,  the  size  of  the  hind- 
tlbial  teeth,  the  development  of  a  genal  carina,  the  faiter- 
ocellar  tuberculation,  and  details  of  the  propodeiun. 

Biology:  Unknown. 

Checklist  of  Idionysson 
borero  Pate,  1940;  Paraguay 

ihrysnzonm  ((ierstaeckcr),  1X67  (  Vivvvc/O;  S.  America 
cordiaiis  Fritz,  l^^O;  Bolivia;  Brazil:  Sao  Paulo 

Genus  Mclanysson  Ash  mead 

Generic  diagnosis:  Clypeal  apex  concave,  beveled;  la- 
bnim reddi^  or  dark;  basal  flagellar  articles  stout;  last 
male  flagellomere  obconic,  simple,  not  seamed;  frontal 
keel  sometimes  piesent  )ust  above  antennal  bases;  inner 
eye  margin  shallowly  and  faintly  emarginate  above  mid- 
dle; forewing  with  two  submarginal  cells  (more  basal 
vein  of  usual  second  cell  missing),  recurrent  veins  re- 
ceived iMT  I  ;inil  II  lii  biith  i>n  I  (fie   14s  1 1 1;  nuirgiiial 

cell  rounded  distally  and  a  little  pulled  away  from  mar- 
^n;  stigma  smaller  than  submarginal  cell  II;  hindwing 

media  diverging  far  hey<'nd  cu-a;  iugal  lobe  larger  in  out- 
line than  tegula;  arolia  present;  lenialc  foretarsus  with- 
out a  rake;  male  midtibia  with  two  spurs; posterior  sur- 
face of  hindtibia  %vifh  a  row  of  four  stout  teeth  (tig. 
147  B),  outer  apex  of  lundtibia  sharply  pointed;  hind- 
femur  with  a  small,  outer,  distal,  spoon  shaped  lobe; 
median  line  of  scutum  impressed  for  entire  length;  meta- 
pleuron  very  broad  below  and  ill  defined  posteriorly; 

metanotum  simple  in  liiJcniale,  propodeal  spines  strong, 
no  sccondaiy  tuuth  beluvv,  gaster  stout,  segments  single 
edged  but  fringed  with  regular,  dose-set.  Rattened  setae; 
female  sternum  VI  reduced  to  a  sharp  line;  female  pygi- 
dium  plate  shaped,  the  lateral  margins  usually  serrulate; 
male  sterna  II  to  V  with  white  median  hair  tufts;  male 
tergum  Vi  dentate  dorsolaterally;  male  tergum  Vli  bi- 
dentate to  multidentate. 

Geographic  range:  The  1 2  known  species  are  found 
from  southwestern  United  States  to  Argentina. 

Systematics:  Metanysson  seems  to  be  the  most  spe- 
cialized genus  <ir  the  Nyssonini  In  support  of  thi-^  ivlej 
are  the  two  submarginal  cells,  distally  rounded  marginal 
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cell  (fig.  148  H),  liibed  hindfemur,  four  toothed  hind- 
tibia  (fig.  147  B),  tufted  male  sterna;  and  especially  the 
linear  sferniim  VI  of  ihe  feriKile.  This  unique  feature 
seems  to  have  resulted  liuin  a  iidcwise  envelopment  of 
the  sterna  by  llie  strongly  developed  tergum  VI.  In  some 
spedmens  the  sternum  is  pulled  down  slightly  and  looks 
like  a  saber  set  on  edge  in  the  sheath  formed  by  tergum 
VI. 

A  companion  with  its  relatives,  Lotada  and  Idionys- 
son.  is  given  in  the  discussion  of  the  latter.  A  point  not 
previously  stressed  is  that  a  median  line  extends  the  en- 
tire length  of  the  scutum  in  species  of  Metanysson  that 
we  have  seen.  This  line  is  faint  in  Idionysson  and  imper' 
ccptibic  in  lj>mla. 

In  most  species  oiMelanysson  the  female  pygidial 
plate  has  serrate  edges  and  a  posterior  pohit.  However,  in 
alfkeni  the  pygidium  h;is  snuuithly  cariiuito  edges.  The 
wing  venation  is  somewhat  variable.  Fate  (1938bj  estab- 
lished the  subgenus  Huachuca  for  because  the 
second  recurrent  vein  was  received  wel!  over  on  apparent 
submarginai  cell  II.  Fritz  (19.57)  has  shown  that  this  char- 
acteristic is  variable  in  some  species  ot  Metanysson  and 
h:is  w'loin  ni/ed  the  suhv'ei'iss.  Althnujiji  pt«':!non  of  the 
second  reeurrcfil  vein  in  arivaipa  seems  quite  constant,  all 
other  characteristics  are  as  expected,  and  we  agree  with 
the  conclusions  of  Fritz. 

A  key  \oMetanyssim  was  given  by  Pate  (1938b).  Ad- 
ditional information  was  given  in  a  partial  key  (only  one 
sex  of  each  form)  to  four  Argentinean  species  by  Fritz 
(1959)  and  a  more  complete  key  by  Fritz  some  years  lat* 
er(197na). 

Based  on  arivaipa,  tlie  genus  rates  about  "24"  in  the 
specialization  table  topped  in  the  subfamily  only  by  the 
bembidn$.£e»lMx  (26),  Ruhrka  (26).  and  Zyzzyx  (25). 

Biology:  Evans  ( 19(i6a>  reported  findings  of  M.  A.  Ca- 
zier  at  Portal,  Arizona.  A  female  M.  arivaipa  was  seen  to 
enter  a  burrow  of  Cerceris  graphica  and  remain  for  seven 
minutes  while  the  Cerceris  was  away.  Also,  on  two  occa- 
sions females  o\  Metanysson  coalniila  were  seen  in  and 
about  the  burrows  of  Cerceris  conifrons.  On  this  evidence 
a  biological  association  seems  very  likely  althougli  not 
proven. 

Checklist  of  Metanysson 

alfkeni  (Duckc),  1904  {Nysson)',  Brazil.  Argentina 

foersteri  FnX/.,  I9.S8 
arivaipa  Pate,  1938:  sw  L'  S. 
carcavaUoi  Fritz,  1959;  Argentina 
catamarcensis  (Schrottky),  \9\0  (Panmysson);  Argenthia 

oahuila  Pate.  19.18;  sw.  U.S. 
Jiczguitas  Fritz,  lv>5K;  Argentina 
fratemus  Fritz,  1970;  Argentina 
layano  Pate.  1938;  Bra/il 
lipan  Pate,  1938;  L  .S  ;  Texas 
solani  (CockcrcU),  1895  OVvsscMi);  sw.  U,S. 
tropicalis  Fritz,  1970;  Boliva 
>  <2i'apaiPate,  1938;  sw.  U.S. 


Tribe  Gorytini 

Wasps  of  this  tribe  are  best  known  to  the  public  through 

the  single  genus  Sphecius  which  contains  the  lar^e  and 
showy  "cicada  killers."  The  remainder  of  the  tribe  are 
mostly  medium  to  small  forms  which  are  rather  unobtru- 
sive. Many  of  tlic  goryiins  have  a  rapid  and  iceminely  er- 
ratic iligilt,  with  frequent  deceleration  while  circling 
bushes.  Attraction  to  flowers  seems  less  than  in  many 
other  wasps. 

From  the  standpoint  of  the  systematist  the  tribe  is 
most  Interestfaig  because  of  the  great  variety  in  form  de- 
spite the  rather  homogeneous  nesting  habits.  There  are 
over  400  known  species  arranged  in  31  genera,  which 
makes  the  Gorytini  the  most  diversified  tribe  in  the  sub- 
family, hut  only  two  fiftlis  as  large  as  the  Bembicini  in 
number  of  species.  There  has  been  a  sliglitly  greater  evo- 
lutionaiy  development  in  the  New  World  than  in  the  Old. 
Yet,  the  tribe  is  well  represented  on  all  continents  and 
many  islands. 

Diagnostte  chancten: 

1.  (a)  Inner  eye  margins  converging  below  or  some- 
times as  close  above  as  below,  (b)  ocelli  well  devel- 
oped (slightly  reduced  hi  Kohfia). 

2.  (a)  Labruiti  usually  not  pr<nnincnt  hut  h^  Sphecius 
and  Kolilia  with  exposed  part  respectively  half  to 
two-thirds  as  long  as  broad,  (b)  palpal  formula  6-4. 

3.  Scutum  (a)  with  admedian  lines  usually  well  sepa- 
rated, (b)  notauli  sometimes  moderately  developed, 

(c)  with  an  oblique  scuial  carina  (except  F.xcinis. 
Argogorytes,  OcMeropiera  and  related  genera,  all 
of  which  are  positive  for  characters  4a,  6a,  and  9b), 

(d)  Scutclluni  without  a  posterior  overlafipint' 
lamelliiorm  edge  (except  sliglitly  in  Uphccitis  and 
KoMia). 

4.  (a)  Omaulus  usually  present  (not  in  evolved  forms 
like  Ammalomus,  Pterygoryta,  and  Uandlinchia), 
(b)  acetabular  carina  and  mesopleural  sulci  variable 
among  genera. 

5.  (a)  Metaplcuron  consisting  of  upper  area  only,  and 

separated  by  a  sulcus  from  propodoum;(b)  no  Spines 
or  teeth  on  propodeum  dorsolate rally. 

6.  (a)  Midcoxae  approximate,  prec(»cal  sulcus  com- 
plete or  evanescent:  (b)  midtibia  with  two  apical 
spurs  (except  some  males  oi  Auuroguryies  and 
Oryttus.  (c)  most  females  with  a  foretarsal  rake; 
fd)plantulae  present  oi  ab'^ent. 

7.  Forcwing  (a)  witli  media  diverging  before  or  after 
cu-a,  (b)  prestigmal  length  of  submarginai  cell  I 
usually  about  equal  to  wing  length  beyond  margi- 
nal cell,  (c)  stigma  medium  to  small,  (d)  three  sub- 
marginal  cells  ot  whiLli  I!  is  iiui  )xtil^la^c  (except 
Exeirus,  fig  157  E)  and  receives  at  least  one  recur- 
rent vein. 

8.  (a)  Hindwins;  media  diverging  before,  at  or  after 
cu-a;  (b)  jugal  lobe  small  or  rarely  absent  {.Fiery- 
gorytes). 

9.  (a)  Gaster  with  segment  I  sometimes  constricted 
or  pedunculate,  (b)  sternum  I  with  a  median  ridge 
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FIG.  ISS.  Dendrogram  illustrating  suggested  reUtiODShips  of  genera  in  the  tribe  Gorytini  and  points  of  departure  for 
other  tribes  in  the  Nyssuninae. 
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toward  base,  (c)  male  widi  six  or  seven  visible  ter- 
gaand  with  sternum  Vlll  often  inodiried.  (d) 
male  genitalia  ditTerentialed  into  cuspis  and  diiii- 
tus{exccpl  A niinaloiiius),  (e)  tenialc  pygidiai  plate 
usudly  distinct  and  wedge  shaped. 

Systentafics:  The  position  of  the  tribe  is  best  illus- 
trated by  cacloid  fig.  133  in  which  it  is  shown  to  con- 
tain the  presumed  points  of  origin  for  most  of  the  other 
tribes,  Tlie  supposed  relationships  are  eiven  in  different 
perspective  and  greater  detail  in  dendrogrammatic  tig. 
ISS.  Hera,  the  six  loweirmost  biandies  are  diaracterted 
by  the  absence  of  the  oblique  scutal  carina  (Tip.  1 56), 
which  is  obviously  ot  great  evolutionaiy  signiticance. 
Beyond  this  important  devdopment  Uwie  seem  to  be 
six  principal  brandies,  two  of  whidi  invdve  the  NySSOn- 
iiii  and  the  Bciiibiciiu  Sli/ini. 

Directing  attention  to  the  least  specialized  genera, 
Qitemnesira  and  its  relatives,  £jce<m  And  Argogorytes, 
these  are  small  and  probably  relict  elements  that  are  ap- 
parently not  closely  related  despite  the  sharing  of  some 
primitive  features.  It  may  be  significant  tliat  all  three 
occur  in  Australia,  and  this  circumstance  supports  that 
continent's  claim  to  the  hirtl'ipiace  of  tiie  tribe.  CHrcni- 
nestra  is  generally  conceded  to  be  the  most  generalized 
member  of  the  GoiyUni  and  perhaps  of  the  entire  Nya- 
st)ninae.  It  is  practically  confined  to  Australia  and  Chile, 
in  each  of  which  tliere  arc  a  number  of  distinctive  spe- 
cies. Qltemnestra  is  one  of  the  many  close  faunal  ties 
between  the  two  countries 

Among  the  more  advanced  Nyssuninae,  aJl  of  which 
have  an  oblique  scutal  carina  (fig.  156),  arc  the  three 
huge  tribes,  Nyssonini.  Stizini,  and  Bembicini,  as  well 
as  the  btdk  of  the  Goiytini.  As  outlined  on  fig.  1 70  the 
genus  Hauillim  hia  is  a  small  lelict  (.iTshoot,  known 
only  from  the  male  holotype  from  South  Africa.  It 
combines  goiytin  and  stizin  features,  but  its  wing  vena- 
tion definitely  places  it  in  the  Goiytini. 

The  remaining  genera  can  be  visualized  on  three  main 
branches  of  die  dendrogram:  the  Sphecius  group  with 
strong  suggestions  of  stizin  relationships  in  the  compact 
makeup  of  the  thorax,  the  Gun'les  branch  with  an  Aus- 
tralian Austrugon'tesAike  ancestor  as  a  possibility,  and 
a  tripartite  branch  in  which  male  tlagellomeres  VIIl  to 
XI  are  specially  distorted.  The  only  suggestion  of  this  an* 
tennal  character  among  the  other  genera  is  the  presence 
of  ventral  pits  on  tlagellomeres  Vlil  to  XI  ofNeoplisus 
or  the  distortion  of  many  of  the  more  distal  articles  start- 
ing wirii  nagellonierc  V  or  VI  in  a  variety  of  genera  such 
as  ^phcciui  and  UandlincliicL 

Among  the  three  upper  central  elements  on  the  den- 
drogram, the  Dlenoplm  group  is  separated  by  hindwing 
venation,  the  other  two  by  structure  of  the  mesoplearon. 
or  these  thiee  the  HcpUuMa  group  is  the  least  cohesive 
(fig.  178). 

One  puzzling  feature  is  the  occurrence  of  plantulae  in 

most  of  the  gor>'tin  genera  but  their  apparent  absence  in 
ExeiruK  Neoplisus,  Eogorytes,  Spiiecius,  Koiilia,  Xero- 
gofyta,  Sagcnista.  and  Afrogorytes.  For  the  most  part  we 
have  considered  these  structures  to  be  an  indication  of 


primitiveiiess.  However,  Exeirus  seems  to  be  only  a  side- 
wise  development  from  primitive  stock,  whereas  llopli- 
soides,  which  has  plantulae.  seems  rather  higlily  evolved. 
In  some  genera,  such  as  Oryilus,  the  plantulae  are  quite 
small  and  inconspicuous,  but  in  others,  such  MAiatrogm>- 
ytes.  they  are  pri>minent. 

With  respect  to  endemicily  lU  genera  occur  in  both 
die  Old  and  the  New  World,  nme  are  confined  ii)  the  Old 
World,  and  12  to  the  New  World.  Of  tltc  New  World  gen- 
era five  (/in^«n' to.  Xemgon'tc's,  Trichognryies.  ffapalo- 
melliniis,  and  Tanyopninntis)  ntn  Norili  AinLiu.m  only, 
and  only  three  (Pterygorytes,  Neogoryies,  and  Liugoryies) 
are  restricted  to  South  America.  As  might  be  expected, 

the  two  most  generalized  types,  C/t'/^mnexfra  and i4l8il>- 
goryles,  are  found  in  both  lieniisphcres. 

Among  more  general  references  on  the  tribe  are  those 
of  Tsuneki  (1963  a),  Beaumont  (I')5:b.  l')64b).  Lvans 
(1966a),  and  Handlirsch  ( 1888a,  1888b,  1889,  1895). 

BMogy:  All  species  of  gorytins  are  predaceous  and  nest 

in  the  ground  according  to  published  information.  The 
prey  arc  generally  nymphs  or  adults  of  one  of  the  ''hop- 
pers" in  the  homopterous  families  Cicadellidae,  Membrad- 
dae,  Psyllidae,  Fulgoridae,  and  Cercopidae.  The  genera 
Exeirus  and  Sphecius  provision  with  cicadas  (Cicadidae). 
In  some  cases  only  one  or  a  few  paraly/ed  individuals  are 
Stored  in  each  cell,  but  as  many  as  100  leafhoppers  may 
be  fumisihed  for  a  larva,  as  in  Hoplisoides^bntus  (see 
undct  HoplisiiiJcs  biology  ).  Parasites  commonly  reported 
are  in  the  tribe  Nyssonini  and  miltogrammine  Sarcophagi- 
dae.  Chiysidldae,  such  as  HetfyduicBum,  are  involved, 
also.  but.  as  in  most  Other  groundnesting  forms,  little  is 
known  of  these. 

Key  to  genera  of  Gorytini 

1.  Hmdwing  media  diverging  more  than  1.0 

midocellus  diameter  beyond  cu-^  (fig.  1 57  A)....  2 
Hindwing  media  diverging  before  cu-a  or 
not  more  than  1 .0  midocellus  diameter 
beyond  it  (fig.  1  57  D.C".  l   9 

2.  Rellcxcd  lateral  margin  of  scutum  interrupted 

opposite  posterior  part  of  tcgula  by  an 
oblique  carina  (sometimes  faint)  wliich  de- 
limits a  small  or  nearly  truncate  lateroposter- 

ior,  often  deelivdii'-  ;irc.i  (fig.  1  5f>).  posti-rior 
veinlet  ot  suhniargiiul  i.ell  II  (bctwfcrl  iccur- 
rent  veins)  not  more  ilian  onc-tourth  as  long 
as  posterior  length  of  submarginal  cell  I 

(fig.  157  B)   3 

Lateral  mai]gin  of  scutum  reflexed  upward 
and  uninterrupted  opposite  tegula:  posterior 
veinlet  of  suhmarginai  eel!  II  more  than  one- 
fourth  as  bmn  as  posterior  length  of  submargi- 
nal cell  I  ifi.es.  157  A,  !(>;  (  )    5 

3.  Inner  orbits  distinctly  converging  below 

(fig.  159  H),  least  intcrocular  distance  a 
UtUe  more  than  half  that  measured  at  mid- 
dle of  ocellar  triangle;  gas^  pedunculate;  w. 

N.  America  HapalomelUnut  Ashmead,  p.  496 

Inner  url)its  essentially  parallel  or  converg- 
ing only  slightly  below  dig.  I  5v'  G);  least 
interocular  distance  not  less  than  two- 
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FIG.  1 56.  Oblique  scutal  carina  at  posterolateral  apex  of 
scutum  in  four  genera  of  Nyssoninae. 

thirds  that  measured  at  middle  of  ocellar 
triangle;  gaster  not  pedunculate   4 

4.  Pleuron  completely  and  rest  of  body 

moslly  covered  with  dense  silvery  ap- 
pressed  pubescence  which  hides  sculp- 
ture; marginal  cell  of  forewing  rounded 
or  blunt  distally  (fig.  \      B);  w. 

N.  America   Trichogorytes  Rohwer,  p.  497 

Pleuron  and  rest  of  body  not  so  com- 
pletely covered  with  pubescence:  mar- 
ginal cell  of  furewing  acute  distally; 

widespread  except  Australia  

  Dienoplus  W.  Fox,  p.  495 

5.  Frons  narrower  at  level  of  midocellus 

than  shortly  below  it  (fig.  159  B),  omaulus 
continued  ventrally  as  an  acetabular  carina, 
male  sternum  VIII  sword  shaped,  often 

exserted   6 

Frons  broader  at  level  of  midocellus  than 
below  it  (fig.  159  A):  omaulus  continued 


ventrally  only  as  a  fine  seam,  ending  ven- 
trally before  midline;  male  sternum  VIII 
normally  concealed,  broadly  rounded  at 
apex  

6.  Caster  with  segment  I  forming  a  slender 

peduncle  (fig.  162  A);  omaulus  disappear- 
ing above  as  il  approaches  pronotal  lobe; 
hindwing  media  diverging  from  cu-a  at 
practically  a  right  angle  (fig.  162  (");  Peru, 

Ecuador  Neogorj'ies  R.  Bohart,  p. 

(lasler  with  segment  I  not  unusually 
narrow;  omaulus  strong  throughout; 
hindwing  media  diverging  from  cu-a  at 

an  obviously  obtuse  angle-;  worldwide  , 

 Argogorytes  Ashmead,  p. 

7.  Frons  without  a  long  median  sulcus, 

male  sicma  III  to  V  fimbriate,  hypo- 
cpimeral  area  hardly  indicated; 

Palcarctic   Olgia  Radoszkowski,  p. 

Frons  with  a  long  median  sulcus,  male 
sterna  III  to  V  without  special  hairs, 
hypoepimeral  area  well  marked  

8.  Caster  somewhat  pedunculate,  tergum 

I  not  more  than  half  as  broad  poster- 
iorly as  II;  N.  and  S.  America,  New 

Guinea   Ochleroptera  Ilolmberg,  p. 

Gaster  not  pedunculate,  tergum  I  consid- 
erably more  than  half  as  broad  at  apex 

as  II;  S.  America  and  Australia  

  Clitemnestra  Spinola,  p. 

9.  Submarginal  cell  II  petiolate  (fig.  157  E); 

large  wasps;  Australia  ....  Exeirus  Shuckard,  p. 
Submarginal  cell  II  not  petiolate  

10.  Hindwing  jugal  lobe  practically  absent 

or  extremely  small  (fig.  1 57  C)   

Hindwing  jugal  lobe  well  developed, 
usually  larger  than  tegula  (fig.  157  D\  

1 1.  Spiracular  groove  of  propodcum  present; 

propodeal  enclosure  essentially  dorsal; 

omaulus  present,  Austrjiia  

  Ausirogorytes  R.  Bohart,  p. 

Spiracular  groove  of  propodeum  absent; 
propodeal  enclosure  extending  well  onto 
posterior  face  of  propodeum:  omaulus  ab- 
sent; Brazil  Pierygorytcs  R.  Bohart,  p. 

12.  Scutal  admedian  lines  fused  and  replaced 

by  a  median  longitudinal  carina;  s. 

Africa    Afrogorytes  Menke,  p. 

Scutal  admedian  lines  present,  not  re- 
placed by  a  median  carina  

13.  Female  with  two  rake  setae  on  fore  basi- 

tarsus  before  apex;  male  without  special 
modifications  on  last  four  flagellomeres 

(fig.  167);  spiracular  groove  present  

Without  above  combination  of  characters  

14.  Propodeal  enclosure  with  sculpture  or 

longitudinal  ridging.  a(  least  along  most 
of  anterior  sulcus;  Holarctic  and  Ethio- 
pian  Gorytes  Latreille,  p. 

Propodeal  enclosure  without  longitudinal 
ridging  or  general  sculpture  except  some- 
times in  anterolateral  corners,  bounding 
sulci  simple  or  appearing  "pitted"  

15.  Caster  pedunculate,  tergum  I  somewhat 

nodt>sc;  male  sterna  lll-V  with  erect 
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apical  Hinbriae;  Centr.  and  S. 

America  He^tomimm  Schttiz,  p.  503 

Gaster  with  tergum  I  usually  somewhat  con- 

slrKtcd,  hut  iidl  ;i!  .ill  nodose,  sterna  with- 
out obvious  linibiiae.  Ncaiclic  and  tlhio- 

pian  I'seudopiims  Ashmead,  p.  502 


16.  Mesoplcuron  with  no  trace  of  a 

steraaulus  17 

Mesoplcuron  with  a  complete  or  in- 
complete sternaulus  2 1 

17.  Omaulus  absL-ni   18 

Omaulu.s  present  19 


18.  Inner  orbits  nearly  parallel,  widely  sepa- 

rated Cfifr  1 74  B);  male  sterna  ill-V  with 
short  and  erect  apical  fimbriae  (fig.  1 70  C). 

tergum  I  stout  ;  S.  Africa.  Handlirschitt  Kohl,  p.  508 
Inner  orbits  strongly  converging  below  (as 
in  Fij;.  Ib5  I)):  male  srern.i  witlumt  linibriae, 
scgnieni  I  sometimes  pedunculate.  Uld 
World  Ammatomus  A.  Costa,  p.  512 

19.  Ocellar  lenses  somewhat  reduced  so  that 

each  member  of  ocellar  triangle  is  flattened 

externally ;  cpistcrnal  sulcus  continued  down- 
ward .iltiiosi  vertically  to  oniaulus.  Old 

World   Kohiia  llandliisch,  p.  513 

Ocellar  lenses  normal;  epi&ternal  sulcus 
curving  back  ward  and  joining  scrobal 
sulcus  (fig.  3  BX.   20 

20.  Gypcus  laterally  almost  a  right  angle  or 

more  often  obtuse;  mandible  bidentute: 
arulia  of  female  nearly  ctjuul  on  all  le^s; 

widespread  except  S.  America  

  Spheeitu  Dahlbom,  p.  509 

Clypeus  laterally  acute:  mandible  simple; 
female  foreleg  with  arolium  much  larger 
than  on  other  W^s.  I'  .S.  and  C  entr. 
America   Tu'iyo/tryitniui  Cameron,  p.  511 

21.  Segment  1  pedunculate,  tergum  strongly 

humped  towards  apex  22 

Segment  I  sometimes  narrowed  but  ter- 
gum evenly  curved,  not  strongly  humped 
towards  ,ipex    23 

22.  Ilinilwing  cu-a  iietUly  curved  (lii;.  157  l-'), 

mesoplcuron  often  sparsely  and  rather 
finely  punctate:  male  sternum  VIII  bi- 
spinoseat  apex  (fig.  168  A);  widespread 
except  Australasia...  Lestiphonu  Lepeletier,  p.  505 
Hindwing  cu-a  rather  strongly  curved  or 
bent  near  forward  end  (as  in  I'ip.  1  5^  H); 
mesoplcuron  coarsely  punctate,  male 
sternum  VIII  sword  shafH-ii  (Hi;  li'S  D). 
North  America   Psaininaletes  Pate,  p.  508 

23.  Acetabular  carina  present,  distinct  and 

complete,  or  subomaulus  continued  and 
somewhat  projecting  vcnirad;  male  ster- 
num VMI  sword  shaped  (fig.  175  B,C), 

male  sterna  without  .tpical  fimbriae  24 

Acetabular  carina  absent,  incomplete  or 
indistinct; subomaulus  short;  male  ste^ 
num  VIII  notched  or  bifid  at  tip  (figs. 
166  B,  176  A)  (except  in  Eogorytes  which 
has  apical  fimbriae  on  sterna  III-V)  26 

24.  Propodcum  coarsely  arcuKile  dorsolaterally. 

scutum  essentially  smooth;  acetabular  car- 
ina present;  male  without  concealed  and 


basal  hairbrtishes  on  Sterna  V  and  VI;  Mexi- 
co to  S.  America..  ...  Sagenuta  R.  Boiiart,  p.  522 

Propodeum  usually  punctate  or  rarely 

smooth  d«)rsiil:iierally ,  not  co.irsely 

areolate;  scutum  usually  well  punctured; 

male  with  concealed  hairbrushes  on 

sterna  V  and  Vl  25 

25.  Acetabular  carina  present,  subomaulus 

not  continued  ventrad;  widespread  ex- 
cept Australasia          Hoplisoides  Gribodo,  p.  517 

Acetabular  carina  absent.  suhomaUlUS 

continued  ventrad;  Palearctic  

 Psammaeelus  Lepeletier,  p.  515 

26.  Spiracular  groove  absent  or  very  weak  27 

^iracular  groove  distinct  (rarely 

nbscureil  by  very  coarse  sculpture)  29 

27.  Propodeal  enclosure  sinooih  except  tor 

pitted  houiulaty  sulci,  tiirewiiii;  not 
pictured;  male  sternum  Vlll  bispinose 
apically  (fig.  166  B);  Mexico  to 

Argentina  — .  NeopUsm  R.  Bohart,  p.  504 

Propodeal  enclosure  at  least  partly 
sculptured;  male  sternum  VIII  with 
a  shallow  apical  noich  (fig.  176  .A,B)  28 

28.  Korewing  pictured;  frontal  sulcus  sharp; 

male  sterna  without  velvety  hair  mats 
but  V  and  VI  wi0i  concealed  basal  hair- 
brushes: sw.  U.S. ...  Xerogorytes  R.  Bohart,  p.  517 
Forewinj;  not  pictured;  frontal  sulcus  in- 
distinit:  iii.ilc  s:cinj  with  velvet\  hair 
mats  on  Ill-V  but  no  concealed  basal 
iiiushes  on  Vand  Vl;w.  U.S.  and  w. 
Mexico  Angorytes  Rohwer,  p.  516 

29.  Propodeal  enclosure  smooth  except  for 

median  groove  and  pitted  boundary 
sulci ;  episternal  sulcus  ending  on  scro- 
bal sulcus  which  continues  torward  to 
omaulus  (as  in  fig.  1 5K);  arolium  on 
foreleg  of  female  not  unusually 

laise  .....  ....  ......  Liogorytes  R.  Bohart,  p.  5 16 

Propodeal  enclosure  longitudinally 
ridgeil:  epistern.il  ,in<l  scroh.il  suK  i 
(when  well  niaikedi  loiining  a  i^ontin- 
uous,  arc-like  or  angled  groove  (some- 
limes  obscured  by  rough  sculpture) 
(as  in  fig.  3  B);  arolium  on  foreleg  of 
female  much  larger  than  those  on 
other  legs  ....,30 

30.  Hindwing  media  diverging  well  belnre 

cu-a  (tig.  I.s7  ti),  male  slerna  Ill-V 
with  apical  fimbriae,  male  stemum 

Vlll  sword  shaped;  e.  Asia  

 Eogorytes  R.  Bohart,  p.  505 

Hindwing  media  diverging  at  or  very 
near  cu-a  (fig.  1 57  H)  male  sterna  III-V 
without  apical  fimbriae,  male  sternum 
VIII  bispiiiosc  apically  (ti&  lt>8  U,C>; 
Holarctic,  Ethipian,  Chile .  Orytus  Spinola,  p.  506 

Genus  aitennestra  Spinola 

Generic  diagnosis:  Medium  small  to  small  wasps;  frons 

broad  to  nartow,  soniotinies  bioaJci  in-low  than  above, 
least  interocular  distance  usually  a  little  above  antenna! 

sockets,  width  of  frons  as  great  or  greater  at  level  of  mid- 
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FiG.  157.  Wings  in  the  Oorytini. 
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FIG.  1 58.  Morphology  of  the 


thorax  in  Gorytes. 
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FIG  1 59.  Facial  outlines  of  females  in  the  tribe  Gorylini. 
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,  inner  eye  margins 
rather  strongly  convex;  last  four  male  flagclli)meres  not 
specially  modified;  mandible  with  an  inner  subtooth; 
labrum  normally  visible;  Irons  with  a  distinctly  impressed 
line  from  midocellus  to  interantennal  area;  prunotal  col- 
lar elevated,  distinct  from  scutum;  prescutellar  sulcus  efo- 
veate;  females  of  some  species  without  a  foretarsal  rake; 
female  arolia  nearly  equal  in  size;  no  posterolateral  oblique 
scutal  carina;  episternal  sulcus  curving  forward  to  upper 
end  of  omaulus,  scrubal  sulcus  ending  on  episternal  sul- 
cus at  a  right  angle;  no  acetabular  carina  nor  slernaulus; 
midtibia  witJi  two  apical  spurs;  tarsomerc  V  curved  be- 
neath and  more  than  twice  as  long  as  IV;  forcwing  mar- 
gin nearly  straight  near  base  of  costa.  media  diverging  at 
or  sligluly  beyond  cu-a,  stigma  moderate,  one  recurrent 
vein  ending  at  submarginal  cell  I  and  one  at  cell  II  or  both 
at  11.  veinlet  between  ends  of  recurrent  veins  about  two- 
sevenths  as  long  as  posterior  veinlet  of  submarginal  cell  I 
(fig.  157  A);jupal  lobe  somewhat  larger  than  tegula  but 
less  than  twice  as  long,  hindwing  media  diverging  well 
beyond  cu-a  (fig.  157  A);  no  spiracular  groove;  gasler  not 
pedunculate;  male  with  seven  visible  terga.  sterna  with- 
out ilmbriae,  sternum  VIII  simple  and  not  unusually  nar- 
rowed distally  (lig.  160  A);  female  pygidial  plate  densely 
bristly;  typical  male  genitalia  as  in  fig.  161  B. 

Geographic  range:  Three  species  have  been  described 
from  Chile  and  nine  from  Australia. 

Syslenialics:  Three  closely  related  genera,  Ctiteinnes- 
tra.  Ckhlcroptcra  and  Olgia  can  be  considered  as  relatively 
unspccialiiied  Goryiini.  Among  the  member  species  they 
qualify  for  practically  every  character  previously  listed  as 
unspecialized  in  ihc  Nyssoninae.  Along  with  Excirus,  Ar- 
gogorytes,  and  Ntttgorytes  they  lack  even  a  trace  of  the 
oblique  scutal  carina  which  is  found  in  all  otlicr  goryiins 
(see  fig.  1 56). 

Clitemnestra  qualifies  as  llic  least  specialized  and  hence 
the  most  "primitive"  in  the  subfamily.  Its  posititin  is  indi- 
cated by  a  "0"  rating  obtained  from  table  16.  The  fea- 
tures that  separate  it  from  its  close  relatives  are  the  un- 
constricted  basal  gasiral  segment  and  the  nonfimbriate 
sterna  in  the  male.  We  have  seen  examples  of  all  described 
species  except  inimelka  and  megatuphlhalma.  One  of  the 
most  distinctive  forms  is  the  Australian //loraf/ra  in  which 
the  claws  are  blunt  and  the  male  has  a  shovel  like  projec- 
tion on  sternum  II.  The  claws  are  slightly  to  markedly  un- 
equal in  most  species  of  the  genus.  This  is  best  observed 
on  the  female  hind  leg  and  involves  the  enlargement  of 
the  inner  claw.  The  condition  is  well  developed  in  piom- 
leyi,  hicidula,  and  cItUeiisis,  among  others,  but  not  in 
tluiravica  and  gutlatula.  In  a  few  species  the  first  recur- 
rent vein  may  be  inicrslitial  or  may  be  received  by  sub- 
marginal  cell  1.  This  latter  condition  seems  to  be  the  rule 
in  plomleyi,  periucida,  and  lucidula. 

Btolugy:  Some  inforniation  comes  from  Janvier  ( I92S), 
whi)  observed  a  cohmy  of  C  chilensis  near  Santiago,  Cliile, 
and  both  ihilcmLs  and  gayi  near  Temuco  in  central  south 
Chile.  The  nests  ot'diHensis  were  in  clay  hills  and  in  a  soft 
riverbed.  Tlie  burrow  entrances  were  close  together 
in  the  Santiago  colony  but  more  isolated  at  Tenu- 


CO.  Tli§  mmm     open  during  proYislBiiingr 

Both  mandibles  and  tlic  weakly  raked  front  legs 
were  used  in  digging.  Tlie  burrows  were  multicellular, 
and  the  prey  was  a  fulgorid  {Dkiyophura),  about  1 0  to  a 
cell.  The  egg  was  attached  to  a  midleg  of  the  first  of  the 
almost  completely  paralyzed  prey,  and  it  hatched  after 
five  or  six  days.  The  larval  feeding  period  was  about  a 
week,  and  tlien  a  stout  ctKoon  was  fonned  of  silk  and 
earth. 

The  habits  of  C  gayi  were  somewhat  similar,  but  this 
wasp  makes  its  populous  nests  in  clay  banks  of  forested 
areas,  the  entrances  often  concealed  by  mosses  and  lichens. 
Its  provisions  were  unidentified  homopterous  nymphs 
and  adult  Membracidae. 

Evans  (l%6a)  has  questioned  several  unusual  Icaturcs 
of  Clitemnestra  biology  as  reported  by  Janvier.  First,  the 
prey  is  carried  in  flight  between  the  mandibles,  aided  by 
the  front  legs  instead  of  with  the  middle  legs  as  usual  in 
Gory  iini.  Furthermore,  tlie  nest  is  pro\isioned  over  a  per- 
iod of  several  days,  the  cell  nearest  the  entrance  is  the 
oldest,  the  egg  is  laid  on  a  midleg  of  the  first  prey  in  the 
cell,  and  the  period  before  eclosion  is  five  nr  six  days. 
Evans  has  suggested  the  need  for  confirmation  by  other 
workers.  With  respect  to  oviposition  on  a  midleg  of  the 
first  prey  member  of  a  cell,  compare  the  similar  situation 
in  Argogorytes  inystacetis  discussed  under  the  biology 
section  of  that  genus. 

livans  and  Matthews  ( 1 97 lb)  gave  cicadellids  and  cix- 
iids  as  presumptive  prey  of  plomleyi  in  Australia. 

Checklist  of  Clitemnestra 
(variant  but  iniprupei  spelling  is  Clyiemnestra) 

chilensis  (Saussure),  1867  {Harpactus),  Chile 
duhotilayHJutnef),  1908  (6()rv7«);W.  Australia 
/?flW(Spinola),  1851  {Arpactus):  Ch'ik 
gttttatula  (Turner),  l')36  {Arpavtui).'^ .  Australia 
lucidula  (Turner),  l^OH  (Gi>r)'tesy.  Australia:  Queensland 
megalophthalma  (llandlirsch),  1895  (Gorytes);  Australia 
mimetica  (Cockercll),  1915  ((7on'/es);  Australia:  N.S. 
Wales 

multiurigosa  Reed,  1894;  Chile 
perlucida  {Tuwer),  19 16  {Gorytes);  AuaUdUti:  Queens- 
land 

plomleyi  {TumcT),  \'-)4Q  {Arpactusy.se.  Australia 

hylaeinides  Rayment,  1955  {Astaunts) 
sanguinolcnta  (Turner).  1908  {GorytesY,  Australia: 
Queensland 

thoracica  (F.  Smith),  1869  (Miatothyrisy  W.  Australia 

Genus  Ochleroplem  tiolmherg 

Generic  diagnosis:  Medium  small  to  sniall  wasps;  inner 
eye  margins  strongly  curved  and  closest  near  middle  of 
eyes  in  front  view,  width  of  irons  at  level  of  midocellus 
as  great  or  greater  than  a  little  below  (as  in  fig.  159  A); 
last  four  male  fiagellomeres  not  specially  modified;  man- 
dible with  an  inner  subtooth;  labrum  not  normally  visi- 
ble; frons  with  a  longitudinal  groove  below  midocellus; 
pronotal  collar  elevated,  distinct  from  scutum;  prescutel- 
lar sulcus  efoveate;  females  with  at  most  a  weak  fore- 
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tarsal  rake;  female  arolia  nearly  equal  in  size;  no  postero- 
lateral oblique  scutal  carina;  epistemal  sulcus  curving 
forward  to  meet  upper  end  of  omauius,  strubal  sulcus 
endii\g  on  episternal  sulcus  at  a  right  angle;  no  acetabu- 
lar carina  norstemaulus;  midtibla  with  two  apical  spurs; 
larsomerc  V  curved  beneath  and  more  than  twice  us 
long  as  IV;  fonwing  margin  nearly  straight  near  base  of 
costa,  media  dhrerging  at  or  dightfy  beyond  cu^  stigma 
moderate,  <ine  roe'.irrent  vein  ending  at  submarginal  cell 
1  and  one  at  11  or  both  ;il  II,  veinlct  between  ends  of 
recurrent  veins  about  one-fourth  as  long  as  posterior 
veinlct  of  submarginal  cell  l;jugal  lobe  somewhat  larger 
than  tegula  but  less  than  twice  as  long,  hindwing  media 
diverging  well  beyond  cu-a;  no  spiracukir  groove; gaster 
pedunculate  to  subpedunculate,  tcrgum  1  a  third  to  half 
as  broad  as  11;  male  with  six  visible  terga,  sterna  without 
nmhriac.  sternum  VII!  simple  and  not  unusually  nar- 
rowed distally  (fig.  16U  C);  female  pygidial  plate  densely 
bristly. 

Gcngraphic  rani^c:  Tlic  genus  is  especially  developed 
in  South  America  where  eiglu  named  species  are  known 
to  occur  and  several  more  are  undescribcd.  Three  addi- 
tional ones  are  found  in  North  America:  bipunctata 
from  the  United  States,  famaiai  from  the  West  Indies, 
mi  chain phni  t  rom  Gualem;da.  One  species,  nnvaguine- 
msis.  occurs  in  eastern  New  Guinea  (R.  M.  Bohart, 
1970a). 

Systematica:  Tlie  constricted,  subpedunciilalc  (o  pe- 
dunculate first  gastral  segment  differentiates  this  genus 
from  both  (^ia  and  Clitemnestra,  its  dose  relatives. 

Considering  that  Clitennicstni  in  (he  New  World  is  prac- 
tically limited  to  Chile,  (khlcropicm  can  be  considered 
as  an  evolutionary  derivative  ot  the  former,  which  has 
spread  to  many  parts  of  South  and  North  America.  Since 
Clitemnestra  probably  developed  in  Australia  it  is  pre- 
sumed that  (h-hhriiptira  w;is  ;iti  offshoot  there,  having 

migrated  along  with  the  parent  stock  to  Chile,  and  one 
species  found  its  way  north  to  New  Guinea. 

Many  species  have  blue  or  green  reflections  from  the 
vertex  and  notum.  fergum  I  may  be  slightly  to  strongly 
constricted  and  evenly  confluent  with  teigum  II  in  pn^ 
file  to  distinctly  nodose. 

Hialag}':  Stiandtrnami  ( 1''45)  noted  a  few  individuals 
oi  (k  hieroptcra  hipunctata  nesting  in  flowier  boxes  in 
Texas,  and  Fate  (1946aJ  added  a  prey  record.  The  most 
complete  observations,  also  on  b^nmctata,  were  pub- 
lished  by  Fvans  (I'^'fiha).  Tlie  nests  were  located  in  slop- 
ing or  vertical  banks  in  coarse  sandy  soil  of  medium  mois- 
ture content.  There  was  no  tumulus  around  the  entrance 
holes,  which  were  closed  in  the  absence  t»f  the  wasp.  Tlie 
prey  were  in  four  t'ainilies  ot  saltatory  Homoptera:  Cica- 
dellidae,  Cercopidae,  Fulgoridae,  and  Psyllidae,  which 
were  ii>  jJililion  to  trcehoppers  (Mcmbracidac)  as  given 
by  Stiandunaiui.  The  maimer  of  prey  carriage,  stocking  of 
the  cell  and  oviposition  were  all  usual  as  outlined  under 
biology  for  the  tribe.  This  contrasts  with  the  oviposition 
behavior  reported  for  the  related  genera,  dlremnestra 
and  Argii,^(>rvlcs,  and  may  represcnl  an  I'vnliitioiiary  ad- 
vancement. Evans  observed  as  many  as  three  and  possibly 


seven  cells  per  burrow.  The  number  of  prey  per  cell  was 
tlx  to  18.  Additional  prey  species  were  given  by  Evans 
(1968). 

Checidist  of  OcAfcraprem 

acriea  (Handlirsch),  1888  (Gtnyta);  Brazfl,  Argentina, 

Venezuela 

pan'ula  Mandlirsch,  1888  ((ftw^fes),  new  synonymy 

by  R.  Bohart 
aufrtifir  Handlirsch,  189S  (Gorytes),  new  synonymy 

by  R.  Bohart 

b^Hinetata  (Say),  1824  {Gotytes);  U.S. 
efiamphnl  (Cameron),  1890  (Gorytesy,  Guatemala 

colorala  fW.  Fox),  ISO?  (Gon-tcs):  Brazil 
hirta  (Handlirsch),  1888  (Gorytes);  Brazil 
iamaha  Pate,  1947;  Jamaica,  Cuba 
nova^xiineemis  R.  Bohart.  1<'6');  e.  NewGldnea 
oblita  Holinbcrg,  1903;  .^igctitina 
flKpilBWfBrethes).  1913  (rron  ffs);  ArgentUlB 
sphaerosoma  (Handlirsch).  1895  {Gorytes);  Brazil 
tenem  (Handlirsch),  1895  {Gory lei);  Venezuela 
violacea  (HandHrstdi),  1888  (Gofyiies);  Braztt 


Argoforytes  mystaceus         Exeinis  lateritias 


FIG.  160.  Male  sternum  Vill  in  the  tribe  Goryiini. 
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Genus  Olgia  Kadus^kowaki 

Generic  diagnosis:  Small  wasps;  inner  eye  margins  strongly 
curved  and  closest  near  middle  of  eyes  in  front  view;  last 
four  male  fla^ellomercs  not  specially  modilted;  mandible 
simple;  labnim  not  normally  visible;  Trons  without  a  defi> 
nite  longitudinal  median  grt)i)vc:  pronotal  collar  elevated, 
distinct  from  scutum;  female  foretarsal  rake  moderately 
developed;  female  arolia  nearly  equal  in  size;  no  postero- 

later, il  Mblique  sciital  carina;  episternal  sulcus  vertical, 
ending  on  omaulus  (absent  in  ^inulosa),  scrobal  sulcus 
evanescent  or  absent;  no  acetabtdar  caHna  nor  stemaulus; 
midtihiii  v,  it!i  two  apical  spurs;  tarsoniere  V  nearly  straight 
and  sometimes  less  than  twice  as  long  as  IV;  i'orewing  mar- 
gin neaHy  straight  near  base  of  costa,  media  dhwrging  at 
cu-a:  stijviia  riiHloiate.  iccurrent  veins  ending  a!  suh-nnr- 
gmal  cell  II,  vcinlet  between  recurrcnts  about  one-lourlll 
as  long  as  posterior  veinlet  of  submarginal  cell  I;  jugal  lobe 
somewhat  larger  than  tcgula,  hindwing  media  diverging 
well  beyond  cu-a,  no  spiracular  groove;  gaster  not  pedun- 
culate; male  with  seven  visible  terga  but  last  one  veiy  small, 
sterna  111  and  IV  with  short  but  dense  apical  flmbriae, 
ttemtun  Vlfl  somewhat  narrowed  distally  (fig.  160  B): 
female  pygidial  plate  densely  bristly. 

Geognqihic  range:  According  to  Beaumont  (i953a), 
who  has  published  the  only  review  of  the  genus,  there  are 
Hvo  species  in  southeastern  Europe,  central  Asia,  and 
north  Africa. 

Systematies:  The  two  species  we  have  seen  are  Helena 

md  spimilosa,  kindly  furnished  by  Dr.  Jacques  de  Beau- 
mont. Judging  from  this  material  as  well  as  f  rom  Beau- 
mont's e.xcellent  figures,  key.  and  descriptions,  it  appears 
that  Olgia  is  close  to  Cliiemneslra  but  somewhat  more  ad- 
vanced. This  is  indicated  by  the  simple  mandibles,  un- 
groovcd  frons,  narrowed  sternum  VIII.  and  fimbriate 
male  sterna  of  Olgia.  We  view  this  genus  as  a  Palearctic 
evdutionaiy  octeasion  of  tihe  AustnlfaBi  (Xteumestm 
Bioiogy:  Unknown. 

Checklist  of  Olgia 

(Beaumont).  1^)50  (Gf'n'rcs);  nw.  Africa 
iick  na  Beaumont,  1953;  Greece,  Middle  East 
maracandica  (Radoszkowski),  1877  {Kaufinamda)',  sw. 
USSR 

modesta  Radoszkowski,  1877;  sw.  USSR:  Turkmen 

S.S.R. 

spimilosa  Ikauinonl,  1953;  sw.  USSR:  Caucasus;  s. 
Yugodavia;  Middle  East 

Genus  Artogorytes  Adimcad 

Generic  dtugncsis:  Male  antenna  simple,  no  depressions 
or  polished  «rc«s  beneath  last  four  articles,  basal  flagisUo- 
meres  subequal  in  length;  no  sharply  iitipressed  line 
finiii  iiii  liicellus  to  aiitennal  socket  area;  inner  eye  mar- 
gins sinuate,  frons  broad  but  a  little  narrowed  toward 
dypeus,  breadth  at  levd  of  midocellus  less  than  that  a 

short  distance  below  (11;^  I  .'>*'  B);  labrum  usually  sli.uhtly 
visible;  female  tbrclarsus  without  a  rake;  pronotal  col- 
lar elevated,  not  appiessed  to  scutum;  lateral  margin  of 
scutum  a  thin  flaiige  which  has  no  oblique  carina  op- 


FIG.  161,  Male  genitalia  in  the  tribe  Gorytini:  A,  CHtem- 
nestru  plomleyi,  B,  Argogoryies  mystaceua. 


ate,  female  scuteilutn  usually  (always  .')  with  a  postero- 
median pubescent  deprcssh'ii,  is-naulus  strongly  devel- 
oped throughout,  cpistcrnal  sulcus  a  vertical  pitted 
groove  that  ends  ventrad  on  omaulus,  scrobal  sulcus 
ending  on  epistemal  sulcus  at  a  right  angle;  acetabular 
carina  present,  sternaulus  absent;  forewing  costa  bowed 
out  a  little  near  base,  media  diverging  before,  at  or 
beyond  cu-a,  stigma  relatively  huge,  marginal  cell  taper- 
ing to  a  moderate  point  distally,  tecutrents  both  received 
by  submarginal  cell  II.  distance  between  their  ends  more 
than  one-third  posterior  length  of  submarginal  cell  I; 
hindwing  niedia  diverging  at  an  obtuse  angle  well  beyond 
cu-a,  jugal  lobe  larger  in  outline  than  tegula  and  about 
twice  as  long:  propodeum  without  a  qiinicular  groove  or 
with  a  weakly  defined  one.  enclosure  with  a  deep  median 
groove;  ga.ster  sessile  i>r  slightly  and  htoadly  [ledniiv  ii- 
latc;  sternum  11  humped;  male  with  seven  visible  tcrga; 
male  sternum  VUI  slender  apical^,  sword  diaped,  up- 
turned (Hg.  160  n):  To  male  pygidial  plate  with  dense, 
fine  bristles  toward  apex;  male  genitalia  as  in  fig.  161  A). 

Geographic  range:  Occurring  in  all  continental  Faunal 
Regions  except  the  Ethiopian.  We  have  listed  24  species. 
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Species  urc  known  from  many  of  the  islands  of  the  wett< 

crn  Pacilic. 

^Stematics:  Two  closely  related  geneia,v4iyo^rin  f('i 
and  Neogmytes,  have  the  undulate  uiner  miurgln  of  the 
eyes  arranged  so  that  the  frons  is  narrower  at  the  tevel 

of  the  inidocellus  than  it  is  slir.htly  helow  It  f  tip  I  B). 
Also,  there  is  a  well  developed  acetabular  carina  un  the 
venter  of  the  mesoftleuron,  and  the  prescutellar  sulcus 
is  foveatc  in  contrast  to  the  condition  tai  QUemiKstn 
and  its  relatives. 

The  species  of  Argogorytes  are  remarlcably  uniform 
in  stnicUirc.  atul  there  seems  Hule  justinealinn  for  sub- 
generic  divisions.  We  have  studied  types  or  named  mat- 
erial of  about  two-thirds  of  the  species  including  a  series 
of  the  New  Zealand  ^nerotype,  carbonarius.  In  spedes 
we  have  seen,  the  scutellum  of  the  female  bears  a  pos- 

teri)niedian  puhesceni  depressinn  nr  nniglieiied  area  as 

in  some  Stizus.  The  downwardly  bulging  second  sternum 
is  especially  pronounced  in  carbonarius  but  is  neariy  as 
strong  in  the  North  American  nigrifrons.  The  character- 
istic coarse  channel  which  divides  the  propodeal  en- 
closure longitudinally  is  rather  smaU  and  basal  in  carbo' 

ntffha.  The  American  species,  ni,(;rifri<it<!.  sapcllonh. 
simflicolor,  and  arcalus.  Iiave  terga  il  to  V  in  tlie  male 
and  II  to  IV  in  the  female  with  a  dense  apical  fringe  of 
sligluiy  broadened  hairs.  We  have  not  noted  this  condi- 
tion in  the  Old  World  species. 

Arfio^urytfs  is  certainly  a  "primitive'"  eury  line  genus, 
but  it  is  more  specialized  than  Clitenmestm  as  indicated 
by  the  undulate  inner  eye  margins  (Hg.  1 59  B)and  the 
sword  shaped  end  of  male  stermmi  VHI  (fig.  UiO  D).  The 
Australian  Argogorytes  have  a  superficial  resemblance  to 
species  of  Austrogorytes  and  may  well  be  close  to  the  an- 
oestral  stock  of  that  genus. 

Biolos^v:  Nesting  habits  arc  known  tur  two  Palearclic 
qi>ecies  i  t  < '  ■■' "  ri"'*.  Hamm  and  Richards  ( 1 030) 
summarized  intormation  onifiyf'<<K^' and  on JiugeO 
(as  campestris).  Tsuneki  (i96Sc)  added  inforaution  on 
the  subspecies,  mysfaceusgrandis.  in  Japan.  Inallcases 
the  prey  were  spittlebug  nymphs  uf  the  genus ^4pAm- 
/xftora  (Cercopidae).  The  wasps  obtained  these  by  pluck- 
ing tlie  nymphal  bugs  from  their  protective  foam.  In  the 
case  ofjargeii,  as  reported  by  Adicrz  (1903)  in  south 
Sweden,  the  prey  was  carried  by  the  midlcgs  of  the  wasp, 
sternum  to  sternum.  Burrows,  which  were  always  left 
open  while  the  wasps  were  away,  penetrated  9  cm  down 
and  9  cm  horizontally  into  the  bare  clay  or  gravel  slopes. 
Each  nest  had  six  to  nine  cells  with  1 9  to  27  prey  de- 
posited with  heads  pointing  in.  The  egg  was  not  seen.  In 
TsunekTs  observations  on  myslaceusgranJis.  the  bur- 
rows were  dosed  in  the  absence  ol  the  wasp,  in  this  case 
ttie  egg  was  found  attached  to  the  outside  of  one  of  the 

hindi  o\ae  of  th.'  first  prey  member  of  the  cell.  Tliis  is 
contrary  to  tlie  usual  fashion  in  Gurytini  bul  similar  to 
that  given  by  Janvier  for  Qitemimttu.  A  complete  cell 
held  four  nymphs.  Nysaon  spinostu  was  given  by  Hainm 
and  Richards  as  a  parasite  of  both  fargeii  (as  campestris) 
and  inystaccus. 

Evans  and  Eberhard  (1970)  discussed  a  sort  of  "para- 


sitism" of  Ar^ngnn^tes  niystacciis  in  which  flowers  of 
the  orchid  Opliry^  iiistclijcra  produce  an  odor  resembling 
the  female  sex  attractant  pheromone.  After  the  male  has 
been  drawn  to  the  flower,  the  color  and  shape  of  the 
blossom  stimulates  an  attempted  copulation  and  effects 
pollination. 

OiecUist  of  Argogorytet 

areatus  (Taschenbcrp).  1H75  {Coryta):  Hra/il 
basalis(F.  Smith),  1 8()U  ((^rj/y^");  Indonesia;  Ambon 
caenilescens  (Turner).  1914  (Gotytes);  Sri  Lanka 
carboiuin'iis  il-.  Sniitli).  1 856  (Coryti's);  New  Zealand 

/m/((t'si'^?;tf  Cameron,  ISSS  {(roryws) 
constrictus  (F.  Smith),  \S5'>  {(ioryies):  Indonesia:  Am 
crucigera  (Hacker  and  Cockerell),  1922  {AfPtKmsy^  e. 
Australia 

fainnairei  ( Handiirsch  ).  1 893  {Gory'tes)',  Algeria 

/a/;eu  (Shuckard),  1837  [Gorytesy^Ennm 
ySr/«inosns  Tsuneki,  1968;  Taiwan 

hispanicus  (Mcrcct).  l'H)6  (Gnn  rea):  Europe 
maiangensis  (Turner),  1914  (Gorytes);  Borneo 
mongi^nfh  Tnineki,  1970;  Mongolia 
m>'.?raceMj  (Linnaeus).  1761  (Sp/iM):  Eurasia 

campestris  Linnaeus,  1 76 1  ( Vespa ) 

inmicus  M.  Harris,  1776  ( Vespa) 

hngkoniis  Rossi,  \  790  (Sphex) 

bMttctus  Fabricius,  179.^  (Crabm).  suppressed  by 
|.(  /  N  ,  1967.  Opinion  fi"?5 

mpactus  Fabricius,  16Q4  (Mellinm) 

flavMnetua  Donovan,  1808  {Vespa) 

croceipes  F.versmann,  1849  (Guryta) 

tonus  Bondroil,  1933  {Gorytes) 
ssp.  gnmdis  (Gussakovskij),  1933  (Gorytes)-,  USSR. 
Japan 

nif^rijriins  (¥ .  Siniili).  Is5(>  {Goryics).  N.  America 

neglectus  Rohwer,  1911  {Gorytes) 
nipponis  Tsuneki,  1963:  Japan 

przewahkvi  Ka/cnas.  1''71 ;  sw.  USSR:  Kazakh  S.5.R. 

przewalskii  Kazenas,  1972 
mbmsigminu (Jnmw),  1915  (Aipactm);Vt.  Australia 
rufomixtus  (Turner).  1914  (Gorytes);  Australia:  N.  S. 

Wales 

aQW/fon/f  (Baker),  1907  {Goryici).  s\s.  LLS. 
aecemem/tis  (Turner),  1915  (Arpactm).  se.  Australia 
stmiHcohr  {Dov/l  1933  (Gorytes):  Paraguay 
sifiiopy^Kn^  (Handiirsch).  1895  {Gnri'res):  t'elebcs 
tonkinensis  (Yasutnatsu).  1943  {Co/yles);  China 
vagus  (F,  Smith).  1859  (Gorytes);  Indonesia:  Am 

Neogorytes  R.  Bohert,  new  senus 

Generic  ittegnods:  No  impressed  line  from  midocellus  to 

antennal  socket  area;  inner  eye  margins  sinuate,  frons 
broad  bul  a  little  narrowed  toward  clypeus,  bieadth  at 
level  of  midocellus  less  than  that  a  short  distance  below 
(fig.  162  D);iabrum  visible  beneath  clypeus;  foretarsus 
without  a  rake;  pronotal  collar  elevated,  not  appressed 
to  scutum,  lateral  margin  <if  scutum  a  thin  flange  which 
has  no  oblique  carina  opposite  posterior  edge  of  tegula; 
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FIG.  162.  Nti^orytes  ecuadone  femate  holotype;  A,  Uteral«  yellowich  markingi  endosed  in  dotted  lines;  B,  pygkUiini; 
C  wings;  D,  facial  view;  E,  tcuteUam  to  teiyuni  I  to  show  yellowish  msricings,  dorsal 
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prescutellar  sulcus  foveate,  scutellum  with  a  small  niedi(h 
posterior  pubescent  depression;  omaulus  fading  uui 
above  before  reaching  pronotai  lobe,  epi&ternal  sul- 
cus a  vertical  pitted  groove  that  ends  ventrad  on  omaulus, 
scrobal  sulcus  ending  on  episiemal  sulcus  at  a  right 
angle;  acetabular  carina  present,  sternaulus  absent;  fore- 
wing  costa  bowed  out  a  little  near  base,  media  arising 
before  cu-a,  stigma  relatively  large,  margina]  cell  tapering 
to  a  moderate  pi)inl  distally,  rccurrents  buth  received  by 
submarginal  ceil  11,  distance  between  their  ends  more 
than  one-third  posterior  length  of  subma^nal  cell  I: 
medi.i  of  hindwing  diverging  at  nearly  a  right  angle  well 
bcyntui  cu-a  (fig.  162  C),  jugal  lobe  about  twice  as  lotig 
as  tcuitl  I,  propodeum  with  a  spiracular  groove, endoflure 
and  propodeum  below  it  with  a  deep  median  groove; 
gastcr  with  segment  1  in  the  form  of  a  slender  peduncle, 
sternum  II  a  little  humped  (fig.  162  A);  female  pygidial 
plate  densely  covered  with  moderately  fine  short  bristles 
(fig.  162  B);male  unknown. 

Type  specks:  Neogorytes  ecmdorae  R.  Boliart 

GwgrBphk  range:  Known  only  from  the  highlands  of 
Peru  and  Ecuador. 

Systcmatia:  The  type  species  and  an  undescribcd  spe- 
cies from  Peru  bear  a  close  relationship  to  Argogoryies,  and 
Uiey  can  be  considered  as  a  pedunculate  extension  of 
that  genus.  In  addition  to  the  pedunculate  gasler  the  gen- 
us differs  from  Argogoryies  in  having  the  omaulus  fad- 
ing out  completely  before  it  reaches  the  pronotai  lobe, 
in  the  more  distinct  spiracular  groove,  and  in  the  remark- 
ably abrupt  divergence  of  the  hindwing  ilMdia  (fig.  162 
C).  The  general  body  '~tnK  ture  is  like  thatof  the  more 
slender  species  oi'  Ochlerupiera,  but  the  different  frons, 
larger  ji^  lobe,  spiracular  groove,  pitted  scutellum,  and 
several  other  features  readily  distinguish  it. 

The  somewhat  advanced  status  otNeogoryies  and  the 
close  tics  with  Argogorytea  are  indicated  in  the  dendro 
gram  (fig.  155). 

BkUogy:  Unknown. 

Checklist  of  Neogorytes 
ecuadone  R.  Bohart  (described  below);  Ecuador 

Nefigoiytes  ecuadorae  R.  Bohart.  new  species 
Fanale:  Length  1 1  mm;  black  with  extensive  yellow  to 

orange  markings,  antennae  Mack,  clypeus  with  two  basal 
yellow  spots,  narrow  yellow  stripes  across  pronotai  col- 
lar and  on  scutum  oppodte  tegula.  legs  mostly  orange, 
oilu't  pale  markings  indicate  !  i:i  '~vi  !(0  I   ('utn'<;t  fnce 
tulvuus  and  mostly  erect  on  liead  and  liiorax.  inaciopub- 
esccnce  less  abundant  on  abdomen;  darker  areas  of  terga 
w^th  thick,  brownish,  appressed  micropubescence;  pygi- 
dial plate  thickly  covered,  except  near  apex,  with  brown 
setae  which  have  copperv'  plinls;  wing  menihratie  with 
dose,  dark  inicrosetae.  Structural  features  described  for 
genus  and  illustrated  in  fig.  162. 

Iloloiype,  female  (Mus.  Harvard:  MCZ).  BanoS,TUn- 
guraliua,  Ikuador,  1900  in  (W.  C.  Maclntyre). 


Genus  KxeiruN  Shuckard 

Gaieric  diagnosis:  Large  wasps;  antenna  simple,  no  spe- 
cial modifications  beneath  last  four  articles;  basal  flagel- 

lomeres  longer  than  scape;  mandible  with  an  inner  sub- 
tooth;  a  sharply  impressed  line  from  midocellus  to  anten- 
nal  socket  area;  inner  eye  margins  convex,  about  as  dose 
above  as  below,  least  intcrocuiar  distance  about  equal 
to  eye  bieadth  (fig.  159  C);labruni  usually  hidden;  fe- 
male foretarsus  with  a  well  devdoped  rake,  basitarsus  with 
three  long  spines  before  apex,  arolia  subequal  on  all  legs; 
midtibia  with  two  strong  apical  spurs;  pronotai  collar  ele- 
vated, not  appressed  to  scutum;  lateral  margin  of  scutum 
a  thin  llange  which  has  no  oblique  carina  opposite  poster- 
ior edge  of  tegula,  posterolaterd  comer  raised  somewhat 
tooth  shaped;  prescutellar  sulcus  simple;  cpisternal  sulcus 
curving  forward,  meeting  omaulus  nears  its  upper  end, 
scrobal  sulcus  ending  on  epistemal  sulcus  at  a  ri^^t  angle; 

no acet.-ihnlar  cririn:'.  n^r  sternaulus;  forewinc  costa  nearly 
Straiglit  near  base,  media  arising  before  cu-a.  stigma  very 
small,  marginal  cell  tapering  to  a  moderate  point  distally; 
submarginal  cell  11  peiiolate  and  receiving  both  recurrent 
veins,  distance  between  their  ends  about  one-third  pos- 
terior length  of  submarginal  cell  I,  cells  unusually  close 
to  apex  of  wing  (fig.  157  E);  media  of  hindwing  intersti- 
tial (or  nearly  so)  with  cu-a,  which  is  gently  curved  and 
almost  Umgiiudinal;  jugal  lobe  much  larger  than  tegula; 
propodeum  with  a  strong  spiracular  groove,  enclosure 
with  a  deep  median  groove;  gaster  sessile;  tergum  II  with 
a  transverse,  shelflike,  basal  groove;  female  pygidial  plate 
hardly  indicated  posteriorly,  densely  bristly;  male  with 
seven  visible  terga;  male  stennim  VIII  broadly  rounded 
apkally  (fig.  160  E>. 

Geographic  range:  Australia  (eastern  part).  One  species 
known. 

Systematics:  The  petiolate  submarginal  cell  II  (fig. 
1S7  B)  nudees  Eicelna  unique  among  the  Gory  tint.  Its 

tribal  assignment  has  always  been  questionable,  and  it 
appears  to  be  a  rather  isolated,  relict  genus.  However, 
practically  all  of  its  features  are  gorytin.  In  size,  general 
shape,  and  prey  (cicadas)  the  single  species  is  reminiscent 
of  Spheciia.  However,  the  rdatkmship  is  not  dose,  and 
Exdna  must  have  diverged  very  eaily,  as  Indicated  In  fig. 
155. 

Biology:  The  habits  have  been  recorded  by  Froggatt 

(]')()}).  McCulloch  (  r':"0.  :uul  Mu^^grave  ( I ^25 ).  Their 
observations  have  been  summarized  by  Evans  (1966a). 
Female  wasps  feed  on  tree  sap  exuding  from  punctures 
made  by  cicadas.  Burrows  are  about  the  size  of  "mouse- 
holes  "  and  extend  nearly  vertically  23  to  47  cm  into 
sandy  soil.  The  entrance  is  left  open  while  the  wasp  is 
seeking  the  cicada  prey,  which  may  be  any  of  half  a  doz- 
en large  species.  The  wasp,  after  stinging  its  prey,  drops 
svith  it  lo  the  ground  and  then  drags  or  half  (lies  with  it 
"through  grass  and  weeds,  over  sticks  or  anything  dse 
that  may  be  between  it  and  the  burrow**  (MeCulloch. 
1923).  A  nest  may  contain  several  cells,  each  with  n 
single  cicada  prey  to  which  an  egg  is  attached  on  the 
venter  near  the  base  of  a  leg. 
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ClU'c'kli'Jt  i)f  i'veims 

lateritius  Shuckard,  1837;  Australia 
bmh  StSl,  1857  (^phedus) 


Hapalomellinus  Trichogorytes 


FIG.  163.  Male  sternum  VlII  in  the  tribe  Gorytini;  A, 

iuino^nrvtes  sp.;  B,  Dienoplus  mendicus;  C. 
Hapalomellinus  albitomenosus;  D,  Trichogorytes 
grgenteopUtnus. 


Geatn  Dlenoplut  W.  Fox 

Generic  Jia^nosis:  Small  wasps;  fions  hrond,  flat,  sides 
nearly  parallel  (llg.  157  G),  median  sulcus  usually  weak; 
dypeus  short  and  broad:  labrum  inconspicuous;  last 

four  male  flagcllomci i"  .ro-  i:ir\  iinHlifietl.  flattoiicd  or 
concave  beneath; mar.uiolc  akIi  an  inner  suhtooth; 
pronotal  collar  thin,  nearly  oven  all  across,  rather  closely 
appressed  to  scutum;  female  I'oietarsal  rake  well  devel- 
oped; female  arotla  neaily  equal  hi  size:  posterolaterd 

oblique  scutal  carina  present;  pro vjuU'llar  iulcus  Cnvoatc; 
omaulus  and  sternaulus  present;  acetabular  carina  ab- 
sent; epistemal  sulcus  when  piesent  running  ventiad  to 
omaulus  or  ending  at  anterior  end  of  scrobal  sulcus 


wiikii  jmin  it  at  about  a  rigiit  angle;  metapleuron  grati- 
ually  narrowed  to  a  point  below;  forewing  not  spotted, 

media  diverping  before  cu-a,  stigma  moJcralt-,  veinlel 
of  subniarginal  cell  11  between  recurienis  hardly  one- 
fourth  as  long  as  posterior  length  of  subniarginal  cell  1-. 
jugal  lobe  considerably  larger  than  tegula,hind\vin,i; 
media  diverging  more  than  1.0  midocdlus  diameter 
beyond  cu-a:  midtibia  with  two  apical  spurs;  propodeal 
enclosure  almost  wholly  dorsal;  spiracular  groove  pre- 
sent; gasler  nut  pedunculate;  male  with  seven  terga 
normaBy  exposed,  sterna  without  fimbriae,  sternum 
VIII  greatly  narrowed  and  blade  shaped  distally  but  not 
bispinosc  (fig.  163  B);  teinalc  pygidial  plaic  iciativcly 
bare. 

Geographic  ranac:  Primarily  llolaiclic,  but  a  few  spe- 
cies occur  in  southern  Attica,  India,  and  Burma.  We 
have  listed  S4  species. 

Systematics:  The  three  genera,  Dienof^us,  Hapalu- 
mellimis,  and  TYkhogoryfes,  appear  to  be  related  on  the 
basis  of  similarities  in  sternum  VIII  of  the  male  (fig. 
163),  but  more  especially  on  hindwing  venation,  since 
this  is  the  main  diaracter  separating  them  from  HopU' 
soides  and  its  relatives.  Althougli  least  developed  in 
Dienoplus.  there  seems  tu  be  a  strong  tendency  in  the 
group  toward  fine,  dense,  silvery  pubescence.  This  is  es- 
pecially Inie  on  the  pleuron  where  the  thick  pile  may 
hide  the  carinae  and  sutures  ordinarily  used  in  classifi- 
cation. 

Dienoplus  are  small,  active  wasps  which  are  often  mis- 
taken for  Tachysphex  by  collectors  until  their  pale 
markings  and  broad  Irons  arc  observed.  Most  species 
have  considerable  amounts  of  rust-red  coloration  on  the 
abdomen,  as  in  pictifrons  and  mendktts:  at  the  base  of 
the  gaster,  as  in  eU'gans  ;iikI  I'xiguii'i:  on  the  ilmrax,  as 
in  laevis;  or  over  most  of  the  body,  as  mgyponae  and 
citlpa.  Pale  abdominal  markings  may  be  present  as  sub- 
apical  tergal  hands,  as  in  elcgam  rind  laevis:  or  as  lateral 
spots  on  terguin  11  and  a  median  one  on  V,  as  in  g)'poiiae 
mieitlpes. 

We  have  been  able  to  study  aboui  one  ha!)' of  the  54 
known  species,  l  oi  the  lemauider,  reliance  has  been 
placed  on  the  original  descriptions  and  on  the  remarks 
of  Beaumont  (19S4a)  and  Handlirsch  ( 1888b.  1895).  in 
much  of  the  older  literature  the  group  has  been  consid- 
ered as  Goiytes  or  under  the  subgeneric  name  of  ttirpac- 
tus. 

Bhlogy:  The  nests  are  simple  ones  in  sandy  soil.  There 

may  be  ;is  few  as  two  or  as  many  as  1  ^  lcIIs  per  burrow 
in  some  species.  Prey  consists  of  nymphs  and  adults  of 
Cicadellidae  and  Cercopidae.  The  beautiful  red  North 

.Ainoiieait  'iinvio'i,  .(^7Jf>/i<j<',  w.-is  nb^  ■■\  .'<1  by  F  \,  Wil- 
liams ( l'H4b)  to  provision  with  the  lea:hopper,  Gypona- 
nacinerea  Uhler.  The  hoppers  were  both  stung  and  mal- 
axated before  being  carried  to  the  nest.  As  usual,  the 
egg  is  laid  on  one  side  of  the  venter  of  the  paralyzed  leaf- 
hopper.  The  eiboKrny  for  the  gisnus has  been  briefly  Sum- 
marized by  Evans  (.l^(>^a)- 

A  mmibtr  of  parasites  have  been  reported.  As  given 
by  Hamm  and  Richards  (1930)  these  vnNytxm  ouku- 
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losus  and  A',  dimidiattn  nn  Dicnnphis  twnidm.  as  well  as 
the  chrysidid,  Hedychridium  rosae  Rossi.  Nynson  dimidi- 
atut  is  also  a  parasite  of  Dienoplus  tiegms  (Ferton,  1901). 

Dicnnphis  himim  is  al lacked  by  the  chiyskUd,  Ain^VCilillf- 
dtuin  mlt'grum  Dahlboni  (Olberg.  1959), 

Checklist  ot  Dienoplus 

aiventkus  (Beaumont),  1967  {Gorytes);  Turlcey 
affmis  (Spinola).  1808  {Goryics):  Europe,  Middle  East 

carceli  Lepeletier,  1832  (Arpactus) 
anmilatus  (Evenmann),  1849  (Harpaetus);  USSR 

aremrwn  (Be;iu:iii)nt),  I''>53  fConvej):  Morocco 
aureus  (Ueaujiiont),  1959  (Goryles);  Israel 
castor  (Handlirsch),  1898  (Gorytes);  n.  Africa 
citipes  Krombein,  1954:  U.S.:  Rorida 
coccineus  (H;illhasat  ),  l'^>54  {Gorytes):  Israel 
eonsanguineus  (Handlirsch),  1888  (f7urv'/es); Bor»Sia 

transiens  A.  Costa,  1888  (flarpactus) 
creticus  (Beaumont),  1965  (Gorytes)  Greece 
croutii  us  (Vogrin).  1954  (//d7rpi/c7«.v);  Yugoslavia 
cyremicus  (BeaumontJ,  1956  {Gorytes);  Libya 
deetpiem  (Arnold),  1936  (Anfoettu);  s.  Africa 
delicatuhis  (Workc).  1911  ((7on7rs);  Algeria 
elegam  (Lepeletier),  1832  {Gorytes),  Europe,  Middle  Last 

ssp.  siculus  Beaumont,  1968  (Goodies);  Sicily 
rvca/m/c  (Turner),  191 2  ((7(*n7<>s):  n,  Africa 
cvfi-UMS  (Handlirsch),  1888  (GVjry/cs);  Europe 
ferrugatus  (Gussakovskij),  1928  (Gorytes);  m.  USSR 
fertani  (Handlirsch),  1910  {Gorytes};  Corsica 
formoms  (Jurine).  1807  {ArpactitsY  ?  Europe,  Turlcey 
funcrcus  (Ginor  Man'),  1945  {Gor\'tes).\\.  Africa 
gypunae  (Williaitis),  1914  (Uarpactus);  U.S.:  Kansas 
hbsarkus  (Gussakovdclj),  1953  (Gwytes);  sw.  USSR 
histrii)  (Saiissure),  1892  (Ifarpactus):  Madagascar 
impitdcns  (Nurse),  1903  (Gorytes);  India 
lacvis  ( LatreOle).  1792  (Mufflfa);  Europe.  Middle  East. 
Manchuria 
cruentus  Fabricius.  1798  (Sphex) 
rufiaillis  Fabricius,  1 798  (7;V(V/i/£/l 
cruentaius  Latreilie,  1805  (Mellinus),  lapsus 
cauaoikus  Radoszkowski,  1884(/farpfle/ifi) 
morawitzi  Rados/kowski.  1KS8  (ffarptetus) 
levis  Dalla  Torre.  1897  (Gorytes) 
wp,aegypl1acus  (Schu\z),  190^  (Gory  tes):  Egypt 
Stp.ah'i  tiiin'nn  (Mcnel).  I'^Ofi  (GoryW'!):  sw.  Furope 
ssp.  saharac  ((.jiiier  Man).  1945  {Gurytes)\  n.  Africa 
ssp.  dzinghis  Tsuneki.  197 1 ;  Mongolia 
lateritius  (Handlirsch),  1888  (Gorytes);  Mexico 
fepft/U5  (Arnold),  1944  (Gorytes);  Ethiopia 
h'ucunis  (A.  Costa).  1884  {/larpactcs);  .Sardinia 
tutmius  (Dahlbum),  1832  (Larra);  Eurasia 

befgkus'Wemn^,  \i39 (Gorytes) 
mendinis  (Handlirsch).         (Gorytes);  w.  N.  America 
moravicus  (Snoilak),  I'Mb  {Gorytes);  e.  and  s.  Europe, 

Middle  East 
mundus  (Beaumont),  1950  (Gorytes);  Algeria 
niger(A.  Costa),  1858  (Harpactes);  Europe 
(jfejfj/n/.v  (Beaumont),  19(i9  (Ofn  /cv);  Turkey 
omatus  (F.  Smith),  1856  (JJarpactus);  Burma 


nsdrocnc  (Beaumcn!  I.  Pfi'^  {Gnr\'tes);  Turkey 
pictkornis  (Vogrm),  1954  (Uarpactus);  Yugoslavia 
pktifiom  W.  Fox,  1893;  w.  N.  America 
howardi  Ashmead.  1899  (ffarpactus) 
pollux  (Handlirsch).  1898  {Gorytes);  n.  .■\frica 
putchellus  (A.  Costa).  1859  {Harpactes);  Europe 
pjvrAoAosis  (Morice),  1911  (Gorytes);  n.  Africa 
ttuadrisignatus  (Palma),  1869  {Uarpactus);  s.  Europe: 
Sicily 

ssp.  ifranensis  (Nadig),  1934  (Gorytes);  Morocco 
ssp.  lugubris  (Beaumont),  1960  (Gorytes);  Libya 
rufithorax  (Bi.iuiis),  191 1  (Gorytes);^.  Africa 
sareptanus  (Handlirsch),  1888  (Gorytes);  USSR 
schwtffzi  (Beaumont),  1965  (Gorytes);  Greece 
tmricus  (Radaszkowskl),  1884  (flapaetusy,  se.  Europe; 
sw.  USSR 

tnmscaspicus  (Kokujev ),  1910  (Gorytes);  sw.  l^R 
mm/t/;/.?  (Pan/er).  1801  (A;mpi7u$);  Europe 

ssp.  /apoiwnsis  1  suncki,  1963;  Japan 
turcmenicus  (Radoszkowskl),  1893  (tfoipacftif);  sw. 

USSR 

vtaipes  Tsuneld,  1971 ;  Mongolia 

vicarius  (Handlirsch),  1895  (Gorytes);  s.  y\frica 

ssp.  karooensis  (Brauns),  191 1  (Gorytes);  s.  Africa 
vividus  (Turner),  1921  (Arpaetus);  India 
Mtt/reff  (Handlifsch),  1888  (Goiytes);  sw.  USSR 

Genus  HapalomelUnva  Ashmead 

Generic  diagnosis:  Small  wasps,  frons  narrowed  toward 
clypeus(rig.  159  H);  median  frontal  sulcus  distinct; 
labrum  inconspicuous,  last  four  male  flageliumeres  spe- 
cially modified,  flattened  or  concave  beneath;  mandible 
with  an  inner  subtooth;  pronotal  collar  thin,  nearly  even 
all  across,  rather  closely  appressed  to  scutum;  female 
foretarsal  rake  well  developed;  female  arolia  nearly  equal 
in  size;  pocteralateral  oblique  scutai  carina  present;  pre- 
scutellar  sulcus  fovcate;  omaulus  usually  present  as  a 
short  line  of  pits,  sternaulus  ab  a  very  short  and  isolated 
indication  or  absent;  epistcrnal  sulcus  runnine  vi  ntrad  to 
cmiaulus,  scrobal  sulcus  endiqg  on  episternal  sulcus  at  a 
right  ani^e:  no  acetabular  carina;  all  mesoplcural  grooves 
usually  obscured  by  silvery  pubescence;  metapleuron 
slender  but  not  much  narrowed  below;  forewing  not 
spotted,  media  diverging  before  cu-a,  stigma  moderate, 
veinlet  of  subniarginal  cell  11  between  recurrents  hardly 
one-fourth  posterior  length  of  submarginal  cell  I;  jugal 
lobe  considerably  larger  than  tegula,  hindwing  media  di- 

verginc  niorc  than  !  0  niiclcicellus  diameter  beyond  cu-a; 
midtibia  with  two  apical  spurs;  propodcal  enclosure 
nearly  smootii  except  for  "stitchlngi"  associated  with 
median  groove:  spiracular  groove  present,  sometimes 
incomplete:  gaster  pedunculate,  tergum  I  about  twice  as 
long  as  broad;  iiuiio  uitti  sc\ci;  irii^j  iinriiully  exposed, 
sterna  without  ilmbriae,  sternum  V  ill  di:>lally  narrowed 
and  sword  shaped  (fig.  163  C);  female  pygidlal  plate 
broadly  triangular,  sparsely  punctate,  nearly  hare. 

Geographic  range:  Southwestern  United  States  in 
desert  areas.  Tlirce  species  are  known. 

Systematics:  The  pedunculate  condition  immediately 
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separates  wasps  of  this  genus  frum  Dienopha  and  T)i- 
rh'>trnn-'cs  vv!iii:li  nre  closely  related.  A  re;iin:ipt  i-f  the 
omauius  may  be  represenled  by  a  pitted  line  [aihuomen- 
toms  and  pulvis)  or  a  seam  {titnberlakei).  In  teren  no 
omaulus  is  appaienL  In  any  case  the  scrobal  sulcus  is  not 
extended  to  the  omauhis.  Dense  white  patches  or  bands 
of  oppressed  haii  are  characleristic.  On  the  terga  the 
tiair  covers  yellow  inlegumental  bands.  H.  teren  is  an  un* 
usual,  almost  all  red,  species. 

Biology:  Tiie  three  species  of  Uapalomellinus  arc  in- 
conspicuous wasps  that  are  seen  uncommonly,  yet  may 
occur  in  considerable  numben  in  tte  desert  during  cer- 
tain yean.  They  are  attracted  to  lluwers  of  Euphnrhia. 
Croton,  OiBapsis,  Salsola,  and  Pectis.  Two  rarely  met 
species,  reran  and  puMs,  can  be  colleeted  near  Hydie, 

Ciilifiirni:'  in  October  at  flowers  i>f  Pectis  papnsa  during 
years  wiien  summer  Hoods  come  down  tioni  the  tiioun- 
tains  and  bring  out  the  Howcrs. 

Information  on  nesting  is  drawn  exclusively  from 
Cazier  and  Mortenson  (1965a),  who  observed  H.  albito- 
mentosus  in  Cochise  County,  Arizona.  The  burrows  were 
made  in  bare  sandy  soil  and  ended  in  one  or  two  cells 
provisioned  with  adults  and  some  nymphs  of  the  eicadd- 
hcl,  Sinr^aiua  rnhusta  (Uhler).  The  prey  are  carried  by 
the  midlegs,  and  14  to  IS  are  placed  in  a  cell  with  the  egg 
attached  to  the  last  one.  Parasites  are  miltogranunine  sar- 
COphagids  of  the  ^cuw^  Scnofainia.  which  follow  the  ffap- 
ahmellinus  closely  and  even  land  on  the  prey  while  the 
wasp  is  in  flight.  Digging  behavior  and  orientation  were 

discussed  at  length  by  Ca/ier  and  Mortenson.  The  wasp 
exits  troni  the  burrow  head  tirst  i>i  in  reverse  while  push- 
ing out  dirt.  Ttic  tumulus  is  spread  evenly  from  time  to 
time.  When  leaving  the  burrow  in  search  of  provisions  or 
when  sleeping,  the  wasp  plugs  the  entrance. 

Checklist  of  Hap^oMdiinus 

dbitwnentosus  (Bradley),  l920(Gcii:;'«es);  sw.  US. 
eximius  Ftovancher,  1888  (fioiyta),  nec  P.  Smith, 

1862 

ptdvis  R.  Bohart,  1971 ;  U.S.:  New  Mexico  to  s.  California 
teren  Pate,  1946;  U.S.:  Arizona,  s.  California 

Genus  Trichogorytes  Rohwcr 

Generic  dlggnosis:  Small  wasps,  densely  clotlied  with  ap- 
pressed  pubescence;  frons  broad,  nearly  flat,  slightly  nar* 

ruwcd  below  (Rg.  1  5'>  i);clypci.is  shrirt  and  broad,  all 
yellow  in  males;  labrum  inconspicuous;  last  tour  male  fla- 
gdlomeres  specially  modified,  flattened  or  concave  be- 
neath: mandible  with  an  inner  subtooth;  pronotal  collar 
thin,  nearly  even  all  across,  rallier  closely  appresscd  to 
scutum;  Icmule  forctarsal  rske  well  dcvclupcd;  female 
arolia  nearly  equal  in  size:  posterolateral  oblique  scutal 
carina  present;  prescutellar  sulcus  fuveate;  with  or  with- 
out an  omaulus;  epistemal  sulcus  (as  seen  in  denuded 
specimens)  descending  vertically  to  middle  of  mesopleu- 
ron,  scrobal  sulcus  joining  it  at  a  ri^t  angle;  no  acetabu- 
lar  caiina  nor  sternaulus:  metapleuron  gradually  narrowed 
to  a  point  below;  forcwing  not  spotted,  media  diverging 
before  cu-a,  stigma  moderate,  marginal  celt  short  and 


FIG.  1 64.  Male  gemtaha  in  the  tribe  Gory tini;  A,  Xero' 
gorytes  enaetis:  B,  TMehogorytes  atenteopi- 
huus. 

blunt  (fig.  157  B),  veinlel  of  subinaiginal  clI)  II  between 
recurrents  hardly  one-fourth  posterior  length  of  submar- 
ginal  cell  I  (Fig.  157  B);  jugal  lobe  considerably  laifer  than 
tegula,  hindwing  media  dWerging  more  than  1 .0  midocel- 
lus  diameter  beyond  cu  a;  mulnhja  wiili  iwn  apical  spurs; 
propodeal  enclosure  almost  wholly  dorsal;  spiracular 
groove  present  but  not  normally  visible;  gaster  not  pedun- 
culate; male  with  seven  terga  normally  exposed,  sterna 
without  timbriae,  sternum  VUl  narrowed  distally  but 
bladelike  and  blunt  (fig.  163  D);  female  pygidial  plate 
broadly  triangular,  nearly  bare  or  with  appressed  silvery 
pubescence;  typical  male  genitalia:  fig.  164  B. 

Geographic  range:  Western  North  America  from  west- 
em  Texas  to  New  Mexico,  Arizona.  Utah,  Nevada,  south- 
em  Califomla,  and  Sonora.  Mexico.  Two  species  known. 

Sysfe'ihirici:  Perhaps  two  dozen  specimens  are  known 
among  tlic  species  of  this  little-known  genus.  The  most 
obvious  morphologictd  feature  is  the  dense  mat  of  sflvery 
or  grcyisli-silvory  pubescence  over  much  of  the  body, 
litis  completely  bides  the  sculpture  ot  the  plcuron  and 
partially  obscures  many  other  areas.  The  genus  is  closely 
related  to  Dienoplus  but  is  somewhat  higher  on  the  evo- 
lutionary scale  (fig.  1 55).  The  species  differ  from  each 
other  in  details  of  pubescence,  markings,  sliape  of  the 
frons  and  propodeal  enclosure,  and  punctation  of  the 
pygidial  plate.  In  codcereffi  there  are  traces  of  an  omau- 
lus. but  apparently  there  isnootiawtettteopihsus. 

Biology:  Unknown. 
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Checklist  of  Tnchogoryles 

AgpenfaofliflifMttt Rohwcr,  1912;  sw.  U.S. 
eoekenttHAAmead),  1899  {Uarpaclus),  iw.  U.S. 

Genus  Austrogory tes  R.  Bohart 

Generic  diagnosis:  Male  antcnnal  llageUum  with  tyli  be- 
neath most  artides,  terminal  one  usually  incurved 

hcncath;cyes  converging  below,  often  strongly,  fruns 
narrowest  just  below  antenna!  wekels  (fig.  I  57  D); 
labrum  protruding  slightly  beneath  clypeus,  mandible 
with  two  subteeth  on  inner  margin;  female  foretar- 
sal  rake  present,  two  ur  three  rake  setae  on  basltarsus 
before  apex;  female  with  aroliuni  of  foreleg  larger  than 
those  of  other  legs;  pronotal  collar  rather  thin,  rounded, 
nearly  even  all  across,  not  adhering  closely  to  scutum; 
scutum  distinctly  and  often  cli>scly  punctate,  lutcral 
margin  of  scutum  with  an  oblique  carina  opposite  pos- 
terior edge  of  tegula;  piescutellar  sulcus  foveate:  epister- 

nal sulcus,  ilisiincl  in  upper  part  (weakly  in  spinktimis), 
lower  pari  continued  lorward  almost  iuni/ontally  to 
omaolus  but  forming  an  obtuse  angle  with  scrobal  sul- 
cus; acetabular  carina  present  (in  hellia)sus),  weak  or 
well  developed;  sternaulus  absent  or  present;  metaplcurun 
broad  abt)ve.  abruptly  narrowed  in  lower  one-half;  spirac- 
ular  groove  of  propodeum  present;  propodcal  enclosure 
essentially  dorsal;  metanotum  longitudinally  ridged;  fore- 
wing  media  arising  before  cu-u.  stiiinja  small,  vcinlet  of 
submarginal  cell  II  between  recurrent  veins  much  longer 
than  opposite  anterior  parallel  veinlet  and  about  one- 

third  posterior  Icneth  of  ^iubmarginal  cell  1  ffig.  157  C): 
jugal  lobe  smaller  than  outline  of  tegula.  hindwlng  media 
divLijiint;  beyond  cu-a,  usually  well  beyond  (fig.  157 
C);  Ictnaic  usually  with  a  fairly  well  developed  pygidial 
plate;  male  sterna  IV  to  VI  usually  fimbriate;  male  ster- 
num VII  normally  visible:  male  sternum  VIII  blade 
shaped  to  spatulate  (iig.  1 63  A). 

Geographic  range:  Australia.  Fourteen  species  are 
known. 

Systcmatics:  Tlie  genus  appears  most  closely  related 
toGoiytes  from  which  it  differs  especially  by  the  long 
midposterior  veinlet  of  submarginal  cell  II  of  the  fore- 
wing,  by  the  usually  distal  position  of  the  media  in  the 
hindwing.  and  by  the  jugal  lobe  which  it  no  larger  than 
the  tegula  (fig.  157  cj. 

According  to  Evans  and  Matthews  (1971b),  the  larva 
of  MUeosiis  is  sonicwhat  C^orvics-Wkc,  hut  it  has  a 
thiee-toothed  mandible.  They  characterized  it  as  "a  veiy 
generalized  nyctonine  larva."  This  fits  our  concept  of 
the  phylogcnetic  position  based  on  adult  structure. 

Original  types  of  all  but  three  of  the  described  spe- 
cies were  examined  by  R.  M.  Bohart  at  the  British  Mu- 
seum in  1960  and  1971.  Two  others,  A  spinicomis  and 
mrmtiacus,  were  kindly  lent  by  the  South  Australian 
Museum.  Also,  deterniined  spedmens  of  dUatta  have 
been  seen. 

Austrogorytes  species  have  much  in  common,  yet 

the  genus  shows  a  great  deal  <if  diversity .  In  the  male 
there  arc  two  well  developed  niidtibial  spurs  in  auranlia- 
cut,  duyaoztMut,  consuet^>es,  fitndtS,  and  obetut.  Hie 


other  10  species  have  only  one  such  spur.  Feinales  of 
sc)me  species,  such  as  hrowni.  have  three  comb  bladelets 
on  the  basal  article  of  the  foretarsus  before  the  apex; 
others,  such  as  belfkosus,  may  have  two  or  exceptionally 
three.  The  male  furctarsus  often  lias  the  toriiiinal  article 
swollen  and  articles  11  to  iV  variously  mudilled.  in 
hrowni  this  tendency  culminates  in  long  lobes  on  II  to 
IV.  Many  Austmeoryteshwt  the  plantulae  unusually 
large,  especially  on  the  foretarsus.  Most  species  have 
the  metanotum  and  propodeal  enclosure  coarsely  striate 
and  the  remainder  of  the  prupodcum  coarsely  punctate 
or  areolate.  However,  In  bruwni  the  metanotum  has  large, 
separated  punctures,  and  the  propodeal  enclosure  is 
smooth  except  for  the  pitted  median  groove  and  lateral 
margin.  The  hindwing  media  commonly  diverges  well 
beyond  cii  a.  However,  in  ciliatus  and  hrowni  it  is  some- 
what closer,  and  in  aurantiacus  the  media  is  nearly  inter- 
stitial with  cu-a.  The  stemaulus  may  be  absent,  as  in 
aurantiacus  and  hrnwni,  indiv  ated.  as  in  hrllicusus;  or 
well  marked,  as  in  larstilus  and  spinivnniis.  in  most  spe- 
cies tergum  1  is  fairly  broad,  but  in  cnmueiipes  and  spfn^ 
conds  it  is  definitely  narrowed.  Male  sterna  IV  to  VI 
generally  have  obvious  fimbriae,  but  obems  and  spryi 
arc  excoptiiMis  The  much  reduced  jugal  lobe  is  character- 
istic of  the  genus.  This  condition  in  Gory  tinl  is  found 
elsewhere  only  in  the  unrelated  ^■a%,Pterygorytes.  R.  E. 
Turner  (1*' 1 5a)  gave  the  most  complete  treatment  of  the 
species  and  offered  a  partial  key.  Species  characlcr:^  were 
discussed  by  R.  M.  Bohart  (1967). 

Biology:  Evans  and  Matthews  (!')7 1  b)  described  the 
nesting  behavior  t)f  hcllic(>stis.  This  species  makes  multi- 
cellular nests  m  coarse  sandy  soil  and  uses  adultS  and 
nymphal  bugs  of  tlte  family  Eurymelidae  as  provisions. 
During  construction  of  the  burrow,  which  measures  15 
to  30  cm  in  length,  a  mound  of  tumulus  accumulates  at 
one  side  of  ilie  entrance.  Soil  is  pushed  out  with  aid  of 
the  hind  legs.  Depending  upon  their  size,  5  to  27  bugs 
are  pro\'isioned  per  cell.  Tlie  egg  is  positiimed longitudi- 
nally un  the  side  uf  the  last  prey.  A  chluropid  parasite, 
La^o^eum  sp.,  was  reared  from  the  contents  of  one  ceU. 

Checldist  ot  Austrogorytes 

aurmtiacus  {Iwncx),  Vy\S  {Arfacnisy.W'  .Xuslralia 
beBicnsus  {F.  Smith),  ISbl  {Ciury  Wiy,  S.  Australia 

dizonm  Handlirsch,  1895  (Goiyfes) 
brvwni  (Inmcj),  1936  (/l/pflcfi/s);  W.  Australia 
chry  sozonus  (Turner),  1915  (Arpactus):  Australia: 
Queensland 

ct/u/us  (Handlirsch),  1895  {Gory tes);  S.  Australia 
consue^s  (Turner),  19)5  (Arpactus):  Australia:  N.  S. 

Wales 

cygnurum  (Turner),  1908  lfiorytes),V/.  Australia 
/hencM' (Turner),  l908(Gof7>/ei>;se.  Australia 

ohesiiK  (Turner).  1915  (Arpacnis).^.  Australia 
perirH.v/  (Turner).  l'>12  {Goryies),  Australia:  Queensland 
prt'//o JIM  (Turner),  1915  {Arpat  tusy,\\.  Australia 
spinicomis  (Turner).  1915  (Arpiwlus);  W.  Australia 
apryi  (Turner),  1915  (Arpactus);  Au^tdia:  Victoria 
tmatus  (F.  Smith),  1856  {Gorytesy,  S.  AustraUa 
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Gorytes  quinquecinctus  Tanyoprymnus  moneduloides 

FIG.  165.  Facial  portraits  of  females  in  the  tribe  Gorytini. 
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eximius  F.  Smith,  1862  (Goiyia),  new  synonymy  by 
R.  Bohart 

Genu-s  Gorytes  Latreille 

Generic  diagnosis:  Medium-sized  to  fairly  large  wasps; 
inner  eye  margins  converging  below,  often  strongly  (fig. 
165  C);  mandible  usually  with  two  inner  subteeth;  labnun 
inconspicuous;  male  flagellomeres  often  with  tyli  but 
last  four  articles  not  specially  modified;  pronotal  collar 
rather  thin,  rounded,  nearly  even  all  across,  not  closely 
adherent  to  scutum;  femade  foretarsal  rake  well  developed, 
fore  basitarsus  with  two  long  setae  before  apex;  female 
arolia  usually  ttoiuly  equal  in  size;  posterolateral  oblique 
Scutal  carina  pIc^cnt  (fig.  156  A);  prcscutellar  sulcus  fove- 
ate;  episternal  sulcus  when  well  impressed  ending  on  scro- 
bal  sulcus  which  is  continued  forward  in  nearly  a  straight 
line  to  omaulus  (fig.  158);  acetabular  carina  incomplete 

or  obscure;  sternaulus  complete  or  essentially  so;  fore- 
wing  costal  margin  gently  or  sometimes  strongly  bowed 

out  near  base,  media  diverging  before  cu-a,  stigma  mod- 
erate, veinlet  of  subrnarginal  ceil  11  between  recurrenis 
about  one-fourth  posterior  iengdi  of  submaiginal  cell  I 
(fig.  157  D);  juga!  1o*>e  ;.  on^tderably  larger  than  tegula 
(fig.  157  D),  hindwing  media  generally  diverging  before 
cu-a  but  in  some  species  at  or  a  little  beyond  it;  mid- 
tibia  with  two  apical  spurs;  prnpodeal  enclosure  either 
extensively  sculptured  or  longitudinally  ridged,  ridges 
sometimes  confined  lo  a  frontal  strip;  spiracular  groove 
present,  usually  distinct;  gaster  tapering  toward  base, 
sometimes  nearly  pedunculate;  mate  with  seven  terga 
normally  exposed,  sterna  witlioul  fimhriao,  sternum 
VIU  narrowly  blade  shaped,  often  minutely  notched  at 
qwx  (fig.  166  D);  female  pygldid  {date  variable,  flat, 
usually  long;  typical  male  i^cnitllia:  fig.  16'>  B. 

Geographic  range:  Holarctic  and  Ethiopian  Regions. 
A  majority  of  the  55  listed  spedes  occur  In  the  Me- 
arctic  Region. 

Systematics:  In  three  closely  related  genera,  Gorytes. 
PseuJopiisus.  and  Mcgist(m>mm.  the  scrobal  sulcus 
appears  to  be  continued  forward  to  the  omaulus  in 
neariy  a  strai^t  line,  and  females  have  two  long  setae 

before  the  apex      \hc  Tuc  hasilarsus.  The  possession 
of  an  oblique  sculai  carina  places  them  well  above  such 
genera  «a fivers,  Argogorytes,  or  Clitcmnestra  on  the 
evolutionaiy  scale,  but  the  relatively  simple  male  an- 
tenna puts  them  below  Neoplisus,  L  ogorytes.  and 

Hoplisoidcs. 

The  generic  name  Gorytes  has  contained  many  di- 
verse elements  in  tfie  past  which  have  been  gradiully 

separated  out.  As  now  treated,  it  contains  theqpedes 
originally  placed  under  "lutspongm"  or  " IlopUsuf  $ni 
their  relatives.  There  are  considerable  variations  in  struc- 
ture as  would  be  expected  in  a  large  genus.  Many  se- 
cies have  the  propodeum  very  rougli.  Hxamplcs  are 
quinquecinctus,  quaJrifasciaius,  laficinctus,  and  canall- 
culatus.  Most  Gorytes  have  the  hindwing  media  diverg- 
ing well  before  cu-a.  but  a  few,  such  as  atrifinm,  have  it 
interstitial  or  sliuliily  beyond.  Generally,  the  converg- 
ence of  the  eyes  toward  the  dypcus  is  rather  pronouiKed, 


although  less  extreme  than  in  the  related  genus  Pseudo- 
plisus.  Some  species,  such  as  laticinctus,  quadrifasciatus, 
tttrifrom,  and  canalitnlalus,  have  the  least  interocular 
distance  of  the  female  much  greater  than  one  eye  breadth; 
others,  such  as  quinquecinctus,  provancheri,  and  S'Ani^ 
Hdhis.  have  tfie  eyes  separated  hy  about  one  eye  breadth. 
The  European  species  have  been  considered  by  Beau- 
mont (1953b). 

The  nearest  relative     Gory  tea  k  P'seudnplims.  which 
has  been  most  frequently  treated  as  a  species  group  or 
as  a  subgenus.  Since  over  30  Species  are  assignable  to 
PsciiJiiphsiis,  it  is  convenient  to  treat  it  as  a  geniu  while 
adiniiting  the  similarity.  As  far  as  we  have  been  able  to 
determine,  the  ridged  or  sculptured  propodeal  enclosure 
of  Gorytes  is  a  constant  separational  character. 

Btotogy:  A  superficial  perusal  of  the  literature  gives 

the  impression  that  a  great  deal  of  biological  information 
has  been  published  on  this  genus.  However,  most  of  the 
wasps  quoted  are  now  considered  to  be  In  other  genera. 
The  nesting  behavior  has  been  summarized  by  Evans 
(1966a),  who  recounted  rather  complete  to  partial  in- 
formation on  canaliculafus.  siiiiillimus,  atricomis,  and 
dee^tor  from  North  .\merica,  as  well  as  pleuripuncratus, 
pbm^ons,  iaticinctus,  and  sulcifrons  from  Europe.  Re- 
corded prey  are  in  the  families  Cidadellidae,  l  ulgoridae, 
Cercopidae,  and  Membracidae.  In  general  a  species  of 
Gorytes  selects  its  prey  from  a  single  famOy  of  Homop- 
lera  .ind  often  a  single  species  or  genus.  Pre\  of  canali- 
cuiaius  has  most  frequently  been  recorded  as  the  leaf- 
hopper.  MacropH  vMdb  (Pitch)  (Krombein,  1 964a;  R. 
Bohart  and  Holland,  I ''65;  Evans,  1966a).  Leafhoppers 
of  the  genus  JUiocerus  were  given  by  both  Krombein 
(1963a)  and  Evans  (1966a).  On  the  otiiei  hind,  leaf- 

hiipper  prey  in  the  genera  .VMn'e'///>M.  Oncopsis,  Oncntis. 
I'araptih'psius  and  Siragania  along  with  the  fulgi>rid.  Hap- 
laxius,  were  recorded  by  livans  (  l'>f>6;i).  1  VLnr.  tjues 

tioned  the  inclusion  of  the  membracids.  Cyriolobusfene- 
stntus  Fitch  and  Atymna  inornate  Say  as  reported  by 

Barth  (  fOTa).  hut  they  certainly  cannot  be  ruled  out. 
i'rey  records  gleaned  from  the  summary  by  Evans  (1^^663) 
are  as  follows: 

G.  SbnOiimuS:         Gyponana  flawlineata  ( Pi  tch ),  Gy- 
ponana  octoiineata  (Say ),  Sa^hoki- 
eus  pmductus  Osborne  (all  Cicadelti- 

dac'l 

G'.  atricomis:         Aphrupiiura  parailela  (Say)  (Cerco- 
pidae) Ctyrtolobta  tuberosus  (Fair- 

niaitc)  (Mo!iibracidae) 
G.  deceptOK  Spissisiylus  consians  (Walker )  ( Mem- 

bracidae) 

G  kiticmctus:        Philaenus  sputnarms  Linnaeus  (Cer- 
copidae) 

G.  pbin^rons:        Issus  cc^eopttmtia  Fabricius  (Ful- 

goridae) 

G.  pleur^nmctatus:  Dictyophom  sp.  (Fulgoridae) 
G.  suddfivns:         Philaenus  spumorius  Linnaeus  (Cer- 
copidae) 

It  is  probably  fair  to  say  of  Gorytes,  as  of  many  other 
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qrii6ci(li,  tli^i  prt)'  tMm  is  §  Mm 

preference  (in  this  case  for  Homoptera  and  perhaps  leaf- 
hoppers)  and  itpporluiiism.  when  the  favored  prey  is  rare 
or  when  si>nie  other  homoptcran  wiilun  tlic  ■huppei" 
category  is  abundant. 

Most  detailed  reports  of  nesting  activities  are  those  of 
Barth  (1907a).  Krombein  (1964a),  and  livans  ( i966a)  on 
canatkulaius;  Maneval  (]^>i9)  on  planifrons:  and  Krom- 
bein (1936.  1952)  on  simiUimus.  Nests  may  be  far  apart 
or  rather  close  together.  The  burrows  arc  mostly  about 
12  cm  deep  and  may  contain  as  many  as  four  cells.  Hie 
number  of  provisions  varies  according  to  the  size  of  both 
host  and  prey,  but  as  few  as  four  and  as  many  as  19  have 
been  recorded  per  completed  cell.  The  nest  entrance  is 
closed  while  the  wasp  is  away,  and  provisioning  may  ex- 
tend over  several  days  for  a  single  burrow.  The  prey  is 
carried  in  flight,  musiK  hy  the  middle  le^;s.  The  cgp  is 
laid  on  tlie  last  prey  in  the  cell  and  is  attached  longitudi- 
nally to  the  venter  of  the  thorax  at  one  side.  Edosion 

from  theegi:  to  larval  nuimrily  takes  about  four  days. 

Parasttes  are  niiliograinnnne  sarcophagids;  Nysson 
daecki,N.  la  fetalis,  and  N.  ftdelis:  and  the  mutillid,  Tim- 
uUttleom  Blake; all  listed  for  G.  canalk  ulatus  by  Evans 
(1966a).  Hamm  and  Richards  (1930)  gave  Mysion  inter- 
ruptus  and  N.  trimacuiatus  as  parasites  of  G.  quadrifas- 
ckttus  in  England. 

Checiclist  of  (7oo''«' 

africanus  Mercet,  1905;  Morocco 
aino  Tsuneki,  19fo3;  Japan 

dbidulm  (Lepeletier),  1832  {Hoptiiuiy,  Europe.  Middle 
East,  Mongolia 
rflwecms  (Panzer).  1801  {Mellinus);  nec  Panzer, 
1800 

albilabris  Lepeletier,  1832  {Euspongus) 
d^ans  F.  Smith.  I8S6 

alhosignatus  W.  Fox,  189:;  w,  N  America 
ambiguus  Ilandliisch.  ISss.cenir,  Asia 
««i«/Ms  (Ptuvancher)  I N  )5  (Alajp/Aia); w.  N.  America 
atricomis  Packard.  1 867;  N.  America 
rugosus  Packard.  1867 

lifcorus  \V.  Fo.\,  1895,  new  synonymy  by  R.  Bohart 
elegnntuUtt  H.  Smith,  1908  (HoplUus) 
etr^ns  W.  Fox,  1892;  w.  U,S. 

canaliculatus  Packard.  1867;  fi  .S.:  transcontinental 
geminus  llandlirsch,  1888,  new  synonymy  by  R. 
Bohart 

aspenum  w  Fox,  IS')5,  new  synonymy  by  R.  Bohart 

corrii^is  Mickel,  1918  {Iluplisus) 
cochiscnsis  R.  Bohart,  l')71;U..S.:  Arizona 
cribraius  F.  Morawitz,  1892;  sw.  USSR 
deceptor  Kmmhein,  1958;  e.  U.S. 
donjlfiyac  Kioniiicin.  I''.^0.e.  V.S. 

ssp.  russeolus  Krombein,  1954;  se.  U.S. 
eottf  Gussakovslcij,  1933;  e.  Asia 
llandlirsch,  1888;  Eurasia 
flagellalus  R.  Bohart,  197  l;w.  U.S. 
Jhviventris  F.  Morawitz,  1894;sw.  USSR 
joveolatm  Handlirsch,  1888;  Europe  and  n.  Africa, 
Middle  bast 

longicanm  Handlirsch,  1898,  nec  Roisi,  1790 

iMwpa/or  Schuiz,  1906 


(/jcAfDftf  Mercet,  1906 

I 

rubmdnctulus  Strand,  1910 

hakutozanus  Tsuneki,  1963;  Korea 

liarbiiiensis  I  suneki,  1967,  Munchuriu 

hebnma  Beaumont,  1953;  Fuuipo,  Middle  East 

hcprapotamiensis  Kazenas,  1972;  USSR:  Kazakh  S.S.R. 

inintdens  Nurse,  1903;  India 

jonesi  (Turner).  1920  (Arpactus);  s.  Africa 

korcaniii  Flandlirscli.  l.HH8;e,  Asia 

kulingensis  ( Yasuniatsu),  1943  (Hoplisusy,  China 

laiiciiwtin  ( Lepeletier),  1832  (JSiapongus)',  Europe, 

Middle  East 
Hmbellus  R.  Bohart,  1 97 1;U.S.:  California 
maculiconm  {V .  Morawitz).  1889  (//m/j/mkv);  Oiina 
tncateel  Krombein  and  R.  Bohart,  1962;  e.  U.S. 
m«ij9onfefie  (Arnold),  1936  {Arpactus)'.  s.  Africa 
mongolicus  Tsuneki.  1970;  Mongolia 
rtegtectus  tlandlirsdi,  1895;  n.  Europe,  Siberia 
nevtutensis  W.  Fox,  1892;  w.  U.S. 
nigrifacies  ( Mocsiry),  1879  (Mop//na);  e.  Europe, 

Middle  East 
t^t  Yasumatsu,  1943;  Mongolia 
planifrnn<  (Wesinael).  1852  (HoplhiK):  l-iirope 
pleuripuiiciatus  (A.  Costa),  1859  (HopUmsy,  e.  Europe, 

Middle  East 
tirolensis  Kohl,  1880  iHopUsus) 
fmtemus  Mercet,  1906 

ssp.  barbarus  Beaumont,  1953;  Morocco 
procntstes  Handlirsch,  1888;  s.  Europe 
pros^ipis  R.  Bohart,  1971  ;U.S.:  Califomia,  Oregon 
provancheri  llandlirsch,  1895;  w.  N.  America,  new  status 

by  R.  Bohart 
ferfftrfptrftn  Provancher,  1888,  nec  Lepeletier.  1832 
proxinnis  llaiidlirscti.  1893;  e.  Europe 
quadnjasaatus  (Fabricius),  18U4  (Akllinm);  Euiasia 
vicbms  Lepeletier,  1832  (Empongtis) 
mniiriva.s^is  Mocsarw  1878  {/foplisus) 
qiitntpu'i  nu  ius  (l  ahricais),  1793  (Mellinusy,  Europe, 

Middle  East 

Icalceaius  Rossi,  1794  (Crabro) 
tarenarius  Panzer,  1 798  (Mellinus) 
ductus  Latreille,  1805 
tnificomis  LatreiUe,  1805 
sinuatus  A.  Costa.  1869  (Hoplisus) 
quinqiu'fasciulin  (Pan/er).  17'^)X  (  Mellinus),  Eurasia 
lUtcordairei  Lepeletier,  1 845  (Hoplisus) 
eAumeus  Chevrier.  1870  (Hoplisus) 
imlnana  A.  Cosu,  1869  (Hop^) 
intercedens  Handlirsch.  1893; 
anecps  \1^l.^ary.  1^^''  \!{'>plisus,) 
mauretanicus  Handliisdi,  1898 
ssp.  levmrtrm  Pulawskl,  1961 ;  e.  Mediterranean 
raJnszkowskyi  Handlirsch.  1888;  Korea 
Sililelieren  llandlirsch,  1893;  Luropc 

ssp. portticus  Beaumont,  1967;  Turkey 
sduniedeknechtii  Handlitsch,  1888;  se.  Europe,  Middle 
East 

similUimn  F.  Smith.  1856;  N.  America 
cp/iipp/a/uf  Packard,  1867 
gyponadma  Rohwer,  191 1 
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sugdiamis  Gussakovskij,  1952;  sw.  USSR 

sukifrom  (A.  Costa),  1869(/ftjip/fius);e.  and  s.  Europe, 

sw.  USSR 

laevigatus  Kohl,  l&SO  (Hoplism) 
{akriicfiii  Jsvineki,  1963  ;  Kurcn 
Iricinctus  (P6rez),  1905  (Hoplisus);  Japan,  Korea 
wnatUlae  R.  Bohart,  197l;w.  U.S. 

rtlc/m<s  Uandlirsch.  1893.  nec  Lepcletier,  1832 
mAoe//'/ Tsuneki,  1967;  Manchuria 

Fonil  Gorytes^ 

sepultm  (Cockerell),  1906  (Hopttausyi  Miocene  Aale, 
ijJS.:  Florissant,  Colorado 

Genus  PseudopliBiu  Ashmeed 

dfiicric  (liaguosh:  Medium-sized  tt)  fairly  large  wasps; 
inner  eye  margins  converging  below,  often  strongly  (llg. 


Naoplisus  notabilis 

[istofflfflum  politum 


Pseudoplisus  phaleratus    Gorytes  quimiitfasciatus 


FIG.  166.  Male  sternum  VIII  in  the  tribe  Corytini 

'  We  have  accepted  the  opiidoii  of  Emu  (1966a)  that  this  foul 
represents  Gorytes  or  a  fdated  ftmis. 


1S9  b);  female  mandible  wiili  (wu  inner  subtecth; 
labium  inconspicuous:  last  four  male  flagellomeres  not 

specially  modified:  pronoial  collar  lather  thin,  rounded, 
even  all  across,  not  closely  adherent  to  scutum;  female 
foretarsal  rake  well  developed,  fore  basitarsus  with  two 
long  setae  before  apex;  female  arolia  nearly  equal  in  size 
(rare  exceptions  in  African  species);  posterolateral  oblique 
scutal  carina  present;  prcsculcllar  sulcus  foveate  or  cfove- 
ate;  epistemal  stdcus  when  present  ending  on  scrobal  sul- 
cus which  is  continued  forward  in  a  nearly  straight  line  to 
omaulus;  acetabular  carina  iiRompiete  or  obscure;  ster- 
naulus  complete  or  in  Lthiopian  species  usually  incom- 
plete; forewing  costal  margin  usually  bulged  out  abruptly 
toward  base,  media  diverging  before  cu-a.  stigma  mod- 
erate, veinlet  of  submarginal  cell  II  between  recurrenls 
about  one-fourth  posterior  length  of  submarginal  cell  I; 
jugal  lobe  considerably  larger  than  tei;ula.  hindwine  media 
diverging  before  cu-a;  midtibia  with  two  apical  spurs;  pro- 
podeal  enclosure  smooth  except  sometimes  for  pitted 
marginal  lines  and  oblique  rugulae  at  anterior  comers; 
sptracular  groove  distinct,  least  so  in  Ethiopian  species, 
yuslcr  tapering  toward  base,  ifrmim  I  UMially  sniiicwiiai 
constricted  but  not  at  all  nodose;  male  with  seven  tcrga 
normally  exposed;  sterna  without  obvious  flmbriae,  ster- 
num VIII  n.irrowly  bladclikc  dist.iily  (  fig.  166  C);  female 
pygidial  plate  variable,  tlal.  usually  long. 

Geographic  range:  Most  of  the  33  species  are  con  lined 
to  North  America,  but  one  is  European,  and  four  have 
been  described  from  central  and  southern  Africa. 

Sysleniaiics:  Ihcre  is  a  cii     iclatiotiship  with  Gorytes 
as  discussed  under  that  genus.  In  addition  to  the  differ- 
ence in  the  piopodeal  enclosure.  Pseudoplisus  tends  to 
have  the  entire  body  more  smooth,  llic  eyes  more  slrone- 
ly  converging,  and  the  gaster  somewhat  pedunculate.  The 
lafgdy  Ethiopian  group  contafaiing  natdensis.  kohlii,  ef- 

fitcicn^.  iivam'tis  anil  ranovthac  have  llti-  v'asliT  suhpe- 
dunculate.  Also,  the  meiauotum  is  llatlcin  u  and  on  the 
same  plane  as  the  propodeal  enclosure.  Aniuld  ( 
included  CrOi>'f«/<7n«si  in  this  group  aIh  !  •  he  called 
"Section  1."  However, /one^ has  the  pi  ipnJeal  enclosure 
longitudinally  rugose,  so      have  placed  il  in  Goryles 
rather  than  PSeudoplisus.  Zavadil  in  Zavadtl  and  Snoflak 
(1948)  pve  the  group  subgeneric  status  under  the  name 
l.acvigoryfes  with  (!.  kohlii  as  ihc         In  our  <ipinii)n 
Laevigory  les  is  a  synonym  o\  PseuJuplixus.  The  subpe- 
dunculatc  characteristic  is  present  in  many  species,  for 
instance  the  American  tanyihrix  and  nigricomm.  Also, 
iritospiliis  has  the  flattened  notal  characteristic 

The  species  are  subject  to  considerable  color  variation; 
particularly  if  the  range  is  broad.  The  commonest  Ameri- 
can species  is  phdentus.  which  is  mostly  dark  in  New 
England,  Mark  Mih  red  and  yellou  in  southern  United 
States,  and  mostly  red  to  yellow  in  the  soulliwc&t  U.S. 
and  northem  Mexico.  It  belongs  to  a  group  in  which  the 
presculellar  sulcus  is  efoveatc.  The  most  extensive  papers 
on  the  genus  are  those  of  R.  Bohart  ( l'H)8e,  1969). 

Biology:  Very  little  is  known  of  the  habits.  Arnold 
(1929)  reported  the  cercopid,  "Ptyelusgmssus"  as  prey 
for  nttdettsis. 
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ahdomindh  (Cresson).  1865  {Gotytesy:  w.  U.S. 

flfgf/tf//j-  (Handlirsch).  1888  {Gnryh's).  Mexico 

handlirsdti  QMWcmn,  \>i^i){Gor}^tes),  nec  Morawitz, 

1890,  new  synonymy  by  R.  Bohart 
camcronis  I  l:!n<ilirv«  h.  1895  (frOiytes),  new  name  for 
handliraclu  (  ainerDn 
dpfcofft  (F.  Smith),  18S6  (Gorytes),  U.S. 

prnplnqum  Crcssun,  1868  {Ck^tes\  new  ^nonymy 
by  R.  Bohart 
butk'h  R.  Bohart.  I''()9;  U.S.:  Arizona 
califomicus  R.  Buliart,  1969;  U.S.:  California;  Mexico: 

Baja  Caiirornia 
catalinae  R.  Boharl,  1969;  U.S.:  Ariz. 
cbttipennis  R.  Boharl.  1969;  U.S.:  Arizona 
dhisus  (P.  Smith).  1856  {Goryles);  VJS.  e.  of  100th  mer. 
hipartitus  Handlirsch,  1888  (Goiytes),  new  qrnonymy 

by  K.  bohart 
vtapmctus  H.  Smith,  1908,  new  synonymy  by  R. 
Uohart 

effugiem  (Brauns),  191 1  (Gorytes);  s.  Africa 

Jugax  Turner,  1915  (Arpactus) 
efUgatus  R.  Bohart,  l')6*>:  Ntexico:  Baja  California 
fascktus  (W.  Fox  ),  1895  ((/on  /t's);  w  .  U.S. 
flavidulus  R.  Bohaii,         L'.S.:  Arizona 
guadalajarae  R.  Boharl,  1969;  Mexico 
hadnis  R.  Bohart.  1968;  Mexico 
imperialis  R.  Bohart,  1969;  I  S   (  ililornia 
AoMb  (Handlirsch),  1888  {fioryies),  Europe 
montama  (Cameron).  1890  (Gorytes):  Mexico 
rutaknsis(F.  Smith),  IX5()  iGon-tcs).  s.  Aliica 

^Hcanus  Radoszlcowski,  1»81  (LesUphorus) 
t^Srteoma  R.  Bohart,  1969;  U.S.:  Arizona 
notipilis  R.  Bohart,  I<>69:  Mexico 
tiyaskus  (1  utiier),  1915  {Aipaciusy,s.  Africa 
ocellatm  R.  Bohart.  1969;  U.S.:  California;  Mexico: 

Baja  California 
oraclensis  R.  Bohart,  1969;  U.S.:  Arizona 
phalemtta  (Say),  1837  {Gorytes);  N.  America 

flavicomk  Harris,  1835  (odynerus),  nomen  nudum 

fiihipennis  F.  Smith,  1856  (Gorytes) 

nuhlcsi'us  Ctc^-^iin.  {Gorytes) 

Jlavicornis  FackarU,  \^bl  (Gorytes) 

rufffluteus  Pte:kard,  1867  (Gmytes) 

a!ri"ifn\  Cameron,  1890  (Gorytes),  new  synonymy  by 
K.  Uuhart 

ah  kola  Cameron,  1890  (Gorytes),  new  synonymy  by 

R.  Bohart 

papagorunt  Viercck,  I90N  {Goryles),  new  synonymy 
by  R.  Bohart 

atbaustrala  Viereck,  1908  (Gorytes),  new  synonymy 
by  R.  Bohart 

njiui'iahiir  f  Arnold),  1945  (Coryies):  Madanascur 
nii<i\;iii,)sus  (iianUlirscli),  1888  (Gorytes);  Mexico 
ni/  nacuiatys(W,  Fox),  1895  (Gioj^/es);  centr.  and  w. 

U.S. 

samiatus  R.  Boliart,  19()9;  Mexico 
smithii  (Cresson ).  1 880  (Gorytes)', centr.  U.S. 
infuntatusUkkQ\.  19 16 

ssp./7orjcAim<s(VV.  Fox),  189|  (Gorytes),\JS.:  Florida, 
Oklahoma 


1888 

tanythrix  R.  Bohart,  1969:  U.S.:  Texas.  Oklahoma 
trtlospilus  R.  Bohart,  1969;  Mexico,  El  Salvador 
vemstus  (Cresson),  1865  (Guryles);  centr.  U.S.,  Mexico 
venustifnrmh  Rohwcr,  1911  (Gorytes),  newsynony- 
my  by  R.  Bohart 
woTieH  R.  Bohart,  1969;  U.S.:  Ariiona 

Genus  Megistonumim  Schiilz 

Generic  ettagriosis:  Medium-sized  wasps;  inner  eye  mar- 
gins converging  strongly  toward  clypciis  (11;.  Id^  \); 
mandible  of  female  with  two  imici  subtccih.  labrum  in- 
conspicuous; male  nagelluin  sometimes  with  tyli  but  LinI 
four  articles  not  specially  modified;  protiotal  collar  laihcr 
thin,  rounded,  even  all  across,  not  closely  adherent  to  scu- 
tum, female  forctarsal  rake  well  developed,  fore  basitar- 
sus  with  two  long  setae  before  apex;  female  arulia  nearly 
equal  in  size:  posterolateral  oblicpie  scutal  carina  present: 

prescutellar  sulcus  nearly  always  etoveale;  scrobai  sulcus 

continued  forward  in  nearly  a  straight  line  to  untaulus 
(in  some  species  it  fades  anteriorly  into  a  shallow  depres- 
sion). Cpisiernal  sulcus  curving  backward  toward  scrobe; 
acetabular  carina  incomplete  or  obscure;  sternaulus  com- 
plete; forewing  costal  margin  bulging  strongly  toward  base, 
media  diverging  before  cu-a.  stigma  moderate,  veinlet  of 
submarginai  cell  11  between  recurrenls  about  one-fourth 
posterior  length  of  submarginai  cell  1;  jugal  lobe  consider* 
ably  larger  than  tegula,  hindwing  media  diverging  before 
cu-a;  midtibia  with  two  apical  spurs;  propodeal  enclosure 
smooth  except  rarely  for  faint  pitting  in  median  groove; 
spiracular  groove  distinct,  propodeum  generally  smooth; 
g^er  pedunculate,  tergum  I  somewhat  nodose  (flg. 
167);  male  with  seven  terga  normally  exposed,  sterna  III 
to  V  with  erect  apical  tlmbriac,  sternum  Vlll  protruding 
as  a  narrow  blade  (fig.  166  A):  female  pygidial  plate 
smooth  or  nearly  so. 

Geographk  range:  All  of  the  eight  named  species  are 
Central  and  South  American. 

Syslematics:  The  defmitely  pedunculate  abdomen  and 
the  fimbriate  male  sterna  distiiiguisli  Megistommtini  from 
its  close  relatives,  Gorytes  and  Pseudoplisus.  Megish  ^ 
mum  appears  to  be  the  most  advanced  of  the  three.  In .)/. 
polltum  the  eyes  have  short,  erect,  scattered  hair.  The 
most  distinctive  species  is  spk-ihlidiim  (He.  I(i7),  whicli  is 
liberally  adorned  with  long,  straggly,  golden  hair  and  has 
the  prescutellar  sulcus  foveate.  Also  in  this  species,  the 
swelling  of  the  base  of  the  foresving  isindsed  disttdly  to 
produce  a  delinitiye  pubescent  lube. 

Bhlagy:  Unknown. 

Checklist  of  Megistommum 

megalommi forme  (Strand),  K'lO  (Goryies)\  Paraguay 
melanogaster  (Schrottl^),  19 1 1  (Megalunima);  Peru 
mimetes  (Handlirsch).  1901  (Gorytes);  Brazil 
l«jjr/fep.v  (F.  Smith),  187.^  {Mc^uliminaY.  Brazil 
poUtum(V.  Smith),  1873  (Megaloiwm);  Brazil 

pethlatum  Taschenberg,  \S75  (Hoplisus) 
procerulides  (Strand),  1910  (Gorytes);  Paraguay 
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"]  melanoxanthum  Schrottky,  1911  (Megahmma) 
procenn  [Handhtsch),  1888  (Gon'tesy.  Brazil 

elegans  F.  Smith,  1873  (Megalomma),  nec  Lepeletier, 

183: 

spk'iidiJum  (Handlirsch),  1888  {Gorytes)\  Mexico,  Ccntr. 
America 

ce/ifra/e  Cameron,  1890  ((7on7cs) 

Genus  Neoplisus  R.  Bohart 

Generic  diagnosis:  Medium-sized  wasps;  inner  eye  margins 
converging  strongly  toward  clypcus:  mandible  usually 
with  two  inner  subtccth;  labrum  inconspicuous;  last  four 
or  five  male  llagellomcres  with  shiny  spots  or  tvli  on 


under  surface;  pronotal  collar  rather  thin,  rounded,  even 
all  across,  not  closely  adherent  to  scutum;  female  forc- 
tarsal  rake  well  developed,  fore  basitarsus  with  three  or 
four  long  setae  before  apex;  female  foreleg  arolium 
sligltlly  larger  than  arolia  of  other  legs;  posterolateral 
oblique  scutal  carina  present;  presculcllar  sulcus  foveate; 
cpisternal  sulcus  angled  at  Juncture  with  scrobal  sulcus 
and  continued  fonv'ard  and  obliquely  downward  to  or 
nearly  to  omaulus;  acetabular  carina  incomplete  or  ob- 
scure; sternaulus  complete;  forewing  costal  margin  not 
strongly  bulging  toward  base,  media  diverging  before 
cu-a,  stigma  moderate,  veinlet  of  submarginal  cell  II  be- 
tween recurrents  about  one-fourth  posterior  length  of 
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submaiginal  cell  I;  jugal  lobe  considerably  larger  than 

Iog\ila,  hindwinv:  -iK^iha  divergiiii;  bctnre  cu-a;  midtibia 
with  two  apical  spurs;  prupodeal  enclosure  smooth  ex- 
cept for  anterior  pitted  margin;  spiracular  groove  etsen- 
tia!l\'  nhsent:  gaster  tapering  toward  base,  tcrgum  I  a 
little  consiricled;  male  with  seven  terga  luiniially  ex- 
posed; sterna  without  iimbriae,  sternum  VIII  deeply  bi- 
furcate, usually  visible  as  two  projecting  spines  (fig. 
166  B):  female  pygidial  plate  striatopunctate. 

Geographic  range:  Mexico  to  Argentina.  Nine  species 
are  known. 

Systematics:  Neoplisus  is  related  to  Gorytes  and 
Fseudoplisus,  neither  of  which  occurs  in  Souili  America. 
Males  are  easily  distinguished  by  ttic  ioriti  of  sternum 
VIII  (fig.  166  B)  which  usually  appears  as  two  protrud- 
ing spines.  Females  have  mote  than  two  long  setae  on 
the  tore  basitarsus  before  tlic  apex.  Also,  both  sexes 
have  only  a  faint  indication  of  the  spiracular  groove. 
Males  of  known  species  have  small  platelets  or  depres- 
sions beneath  the  last  four  oi  five  llagcllomeres.  Sub- 
maiginal cell  HI  forms  a  more  nearly  regular  trapezoid 
than  in  related  genera.  The  nine  described  species  differ 
widely  in  marlcings  but  tittle  in  structure.  Hence,  a  the- 
rougli  study  may  reveal  considerable  qmonymy. 

Biohgy:  Unknown. 

(  heck list  of  .\'coptisi4S 

baltealm  (Cameron),  1S')0  {G<>n'le<i);  Guatemala 
jinic/ii(Schrottky),  1909  (//u/^/zsu^);  Argentina.  Brazil 
cearemis  Ducke,  1910  (Gorytes),  new  ^noiqnny  by 
R.  Bohart 

/ad//.v(F.  .Smith),         (Gnmcs):  l!ra/.il 
/ojci/CHandlirsch),  1901  ifiorytes);  Brazil 
ftm^mnis  (F.  Smith).  1856  (Gorytes);  Brazil 
/vj/w/or  (Handlirsch).  1901  (Garyres):  Brazil 
notabUis  (Handlirsch),  1888  (Gorytes);  Brazil  to  Mexico 

fitic^Kmtk  Cxnemn,  1890  (Gmytes) 
schmttkyi  (Fritz),  l%4  (Gon'tcs);  Argentina 
specialis  (F.  Smith),  1873  (Gorytes);  Brazil 

pariitm  W.  Fox,  1897  (ptnytes),  new  qfnonymy  by 
R.  Bohart 

bergtt  Handlirsch,  1901  (Gorytes).  new  qrnonymy  by 
R.  Bohart 

Genus  Eogoiytei  R.  Bohart,  new  genua 

Gcnerk  Jiagnosis:  Medium-si/ed  '  i  tair!>  large  wasps, 
eyes  converging  a  little  below;  antennae  slender,  last  four 
male  flagellomeres  concave  and  polished  beneath;  mandi- 
ble with  tw(i  suhapical  teeth;  labrum  noniiully  concealed", 
pronoial  collar  rounded,  distinct  t'loin  scutum;  t'oietaisal 
lake  of  female  moderate,  busiiuisus  \\  iil)  three  spines  be- 
fore apex;  foretarsal  arolium  of  tcmale  much  larger  than 
those  on  other  legs;  posterolateral  oblique  scutal  carina 
pieseni,  prescutellar  sulcus  foveiite;  nriKuilus  j>ieseiil;  ace- 
tabular carina  undeveloped;  episiernal  and  sciobai  sulci 
forming  a  continuous  arc,  the  epistemal-scrobal  sulcus; 
stcrnaulus  broadly  interrupted  metlially;  two  midtibia! 
spurs;  forewing  slightly  cuived  out  toward  base  of  costa, 
media  dhrerging  before  cu-a,  stigma  moderate,  velnlet  of 


submarginal  ceil  11  between  recurrent  veins  about  one- 
fourth  posterior  length  orsubmarciiia!  cell  I,  second  re- 
current ending  just  before  end  of  submarginal  cell  II; 
jugal  lobe  much  larger  than  tegula,  hindwhig  media  di- 
verging well  before  stmngly  curved  cu-;i  ffig.  1  57  G):  pro- 
podeal  enclosure  coarsely  and  longitudinally  ridged;  spir- 
acular groove  distinct;  tergum  1  moderately  slender: 
male  with  seven  visible  terga,  sterna  1II<V  with  prominent 
apical  rimbriae,  sternum  VIII  distally  slender  and  sword- 
like;  female  pygidial  plate  well  developed,  striatopunctate. 

Type  of  genus:  Gorytes  fidvohirtus  Tsuneki. 

Geographic  range:  Palearctic.  Japan  (central  Honshu), 
Korea.  China  ( Kiangsi  and  S/echwan  Provinces),  and  Tai- 
wan. Two  species  are  known. 

Systematics:  Through  the  kindness  of  Professor  K. 
Tsuneki,  we  have  studied  ;i  male  nf  Fo^oryic!!  fulvohirfits 
from  Japan.  We  have  also  :iccii  a  paii  fiom  Kiangsi  Pri> 
vincc,  China  as  well  as  a  female  of  an  allied  species  (pofr 
sibly  laiwaiius)  from  Szechwan  Piovince.  China.  A'o^or- 
ytes  seems  to  be  inteimediate  in  some  respects  between 
Goiytes  and  Orytnts.  The  relationships  of  the  scrobal 
and  epistemal  sulci  to  the  omaulus  are  much  as  in  Gor- 
ytes but  the  enlarged  aroHum  on  the  foreleg  of  the  fe- 
male and  the  modified  viKile  flagellomeres  VIII  to  XI  are 
as  in  Oryitus.  Also,  the  female  has  more  than  two  long 
setae  on  the  fore  basitarsus  before  the  apex.  Peculiar  to 
Eogorytes  are  the  broadly  interrupted  sternaulusand  the 
fimbriate  male  sterna.  In  the  two  species  seen  the  anten- 
nae are  unusually  long  and  slender,  tergum  II  is  unusually 
stout,  and  the  body  is  mostly  covered  with  longhair. 

Biology:  Unknown. 

Checklist  of  Eogorytes 

fidvohirtus  (Tsuneki),  1963  {Gorytes);  Japan,  Korea,  ne. 

China 

/amanUi' (Tsuneki ).  1971  (G'on'ft's);  Taiwan 

Genus  I.cstiphoras  Lepclcticr 

Generic  diagiufsia:  Moderate-sized  wasps;  inner  eye  mai- 
gins  essentially  parallel,  least  interocular  distance  tv^'u  to 
tltree  times  median  clypcal  length  (Hg.  165  B);  mandible 
with  an  inner  subtoolh:  labrum  inconspicuous,  tlagellum 
long  and  slender,  article  I  longer  than  scape,  last  lour  arti- 
cles in  male  distinctively  flattened  or  concave  beneath; 
pronotal  collar  thin  and  rather  closely  appressed  to  scu- 
tum, female  fi>ret;srsal  i.ike  well  developed,  fore  basitar- 
sus with  three  long  setae  betore  apex;  female  foreleg 
arolium  much  larger  than  o^er  arolia,  male  arolia  about 

equal  on  all  legs;  p<islerolateral  oblique  scutal  carina  pre- 
sent; prescutellar  sulcus  I'oveate;  epistemal  and  scrobal 
sulci  I'aint  or  absent,  scrobal  sulcus  not  continued 
forward  to  omaulus.  omaulus  and  sternaulus  present, 
latter  somewhat  discontinuous;  no  acetabular  carina: 
forewing  usually  spotted,  media  diverging  before  cu-a, 
stigma  moderate,  veinlct  of  submarginal  cell  II  between 
recurrents  about  one-fourth  posterior  length  of  submar- 
ginal cell  I:  jugal  lobe  consideiabjy  larger  than  tegula, 
hindwing  media  diverging  at  or  vciy  near  cu-a  which  is 
neariy  straight  (fig.  157  F);  mkitlbia  with  two  apical 
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Oryttus  Psammaletes 


FIG.  168.  Male  sternum  VIII  in  the  tribe  Gorytins;  A. 

Lesltphorus  piceus;  B,  Oryttus  laminijerus;  C, 
Oryttus  vebtttma:  D,  Pamnmaktet  emdi. 

spurs;  propudc-al  ciiulusurc  usually  longitudinally  stri- 
ate, unusually  large  and  occupying  more  than  half  of 
horizontal  surface  of  propodeum;  spiracular  groove  in- 
distinct except  near  spiracle;  {taster  pedunculate,  ter- 

I  siroiiiily  cun.'cd  loward  upc\  in  prolllc;  iiule  with 
!>evcn  terga  normally  visible,  sterna  without  timbriae; 
siemum  Vllt  deeply  emaiginate  ajHcaUy  and  biqiinote 
( Hiy  I  f^x  A )  .  iVinale  pygidial  plate  variable,  punctate  to 

si  riatc.  soincliiiics  short. 

Geographic  range:  All  of  the  /oogeographicd  re- 
gions are  included  except  the  Australasian.  Of  the  17 
named  species  most  occur  in  the  Holarctic  Region. 
Only  one  is  known  from  South  America  and  one  from 
Ethiopian  Africa;  it  is  curiou«  that  there  are  no  records 
from  oceanic  islands,  even  one  as  large  as  Australia.  Most 

species  :ite  lelatively  rare  in  collectiims. 

Sysiemaiics:  Lestiphoms,  Oryttus  and  Psamnudettt 
form  a  related  group  of  mediunvsized  wasps,  rather 

slender-bodied,  and  often  with  lonp  antennae.  The  falot 
sciobal  sulcus  is  not  continued  lorward  anteriorly.  The 
female  has  the  foreleg  arolium  enlarged.  Also,  the  last 
four  flagellomeies  of  the  male  are  distiiKtively  flattened 


or  concave  beneath,  and  the  liindwing  media  diverges 
at  or  very  close  to  cu-a.  lliese  last  two  features  occur 
also  in  Hopliioktes  and  its  relathres. 

Species  of  Lestiphoms  arc  readily  recognized  by  the 
usually  fine  sculpture,  pedunculate  abdomen,  long  an- 
teimae,  generally  spotted  wings,  and  broad  Irons.  In  the 
only  Ethiopian  Region  species,  mimitus,  the  sculpture 
is  unusually  coarse  on  the  scutum,  mesopleuron  and 
propodeal  enclosure.  Also,  the  first  ler^uni  is  not  much 
humped  and  forms  only  a  weak,  lliough  dellnite,  pe- 
duncle. Lestiphoms  has  a  superficial  similarity  to  ilfef- 
linm  which  differs  in  many  important  stnictiiral  details 
such  as  the  simple  sternum  1  and  the  absence  oi  the 
oblfcpte  acutal  carina.  As  indicated  in  flg.  IS5,  the  genus 
is  moderately  advanced. 

Biology:  Bernard  (19,M)  reported  the  prey  ofL. 
Mdnctus  as  the  spittlcbug,  Philaenus  spumarha  Linnaeus 
(Cercopidae).  fienno  (1966)  reported  ^j^sson  macuiosus 
(Gmelln)  (as  trtmaadBtus  RoaaO  was  a  not  unconunon 
parasite  of  L  bidnctus  in  the  Netherlands. 

Checklist  of  Lestiphorus 

hecquarti  (Ya%umal%vi),  194.^  (C^n'/ev);  China 
bicinctui  (Rossi).  1794  {Crabm);  Europe  (validated  in 

Opinion  675, 1.C.Z.N.,  1963) 
bilunutatus  A.  Costa,  1869;  Europe 
«em/s/r/arus  Schmicdeknccht,  1881 

ssp. yainatonis  Tsuneki,  Japan 
cocfterp/Zi  (Rohwer),  1909  iGoryies);  U.S.:  Colorado, 

Nebraska 

»i'/7//£r.'?jv;  Mk  kcl,  (Mcllinogastra) 
densipuitcialus  (YasumatsuJ,  1943  (Gorytes);  China 
egnghts  (Handlirsch),  1893  (Gorytesy,  w.  USSR 
,?rmt/f  (Bingham),  \S96(G<)ryres):  Sri  Lanka 
icariijontiia  (Bingliam).  1908  ((ioryles);  India 
mellinaiJes  C^' .  Fox).  IS9.'i  (Gorytes):V.S.:  Texas 
/nvn/cus  (Arnold),  1931  (i4/pac/us);  sw.  Africa 
mitfaevi  (Kazenas),  1972  {Gorytes)\  USSR:  Kazakh  S.S.R. 
oreophOua  (Kuznetzov-Ugamsky),  1927  iCwyta)\  centr. 
Asia 

pacifiats  (Gussakovskij),  1933  (Gorytes)\  e.  Asia 

peregriiws  (^  usiimatsu).  194.^  fCAfn'/cs).  China 
persimiiis  (Turner),  1926  {Gorytes);  Thailand 
ptcata  (Handlirsch),  1888  (Gorytes);  w.  U.S.;  Canada 

ntthcinctiisW.  Fox,  1892  (Gnrt'tcs) 
5ericatU5{f.  Smith),  18.S()  {Gorytes).  Brazil 

Genus  Oryttus  Spinola 

Generic  diagnosis:  Moderate-sized  wasps;  inner  eye  mar- 
gins essentially  parallel  or  converging  somewhat  toward 
dypeus  (fig.  169  K),  especially  in  males;  mandible  with 
an  inner  subtooth*.  labtum  inconspicuous:  flagellum  gen- 
erally long  and  slender  with  lust  article  at  least  threc- 
fourths  as  long  as  scape,  last  four  articles  in  male  distinc- 
tively flattened  or  concave  beneath;  pronotal  collar  ap- 
prcsscd  to  scutum  or  rather  distinct:  female  foretarsal 
rake  well  developed,  fore  basitarsus  with  three  Kmg  setae 
before  apex;  female  foreleg  arolium  much  larger  than 
other  arolia;  male  hind  leg  with  arolium  considerably 
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FIG.  169.  Male  genitalia  in  the  tribe  Gorytini;  A,  Oryttia 
laminiferus;  B,  Ciorytes  quinquefasciattu. 

Inri'or  tli;in  on  other  Ices:  poslL'roliitcra!  oMiqiic  scutal 
cariiiu  present;  preseutellar  sulcus  tovealc:  cpisteriml  and 
scrobal  sulci  often  evanescent  or  obscured  by  ct)arsc 
sculptun  but  the  two  joining  at  abnut  a  right  angle  when 
well  impressed,  forming  an  angular  epistemal-scrobal  sul- 
cus; ODiaulus  present;  stcniaiilus  complete  m  lUMrly  so; 
no  acetabular  carina;  forewing  spotted  or  extensively 
clouded,  media  dhreTging  before  cu-a,  stigma  moderate, 
veinlet  of  submarginal  cell  II  between  recurrciits  abnut 
one-fourth  posterior  length  of  submarginal  cell  I;jugal 
lobe  considerably  larger  than  tegula,  hindwing  media  di- 
verginc  at  or  ver\'  near  cu-a  which  is  sometimes  strongly 
curved  atiterudistidly  (fig.  157  H);  inale  niidtibia  often 
with  only  one  ni  id  tibia)  Spur;  propodeum  wiili  lougitudi- 
nal  ridges  wliicli  arc  coarse,  sometimes  irregular  and  usu- 
ally complete;  spiracular  groove  well  defined  If  not  ob- 
scured In  .  oarse  sculpture;  gaster  a  little  constricted  at 
base  of  tciguni  11  (most  definitely  in  velutims),  tergum 
I  gently  curved  toward  apex  in  profile;  male  with  seven 

tcrpa  normally  visible,  sterna  without  erect  finibriac 
(but  see  discussion  u{  ydulintis  Ih  I<i'.vJ.  sternum  V'lII 
emarginatc  apically  and  bispir.  vM-  i  rig.  168  B,C);  typi- 
cal male  genitalia:  fig.  169  A;  female  pygidial  plate 


punctate  to  striate. 

Oeoff^k  rmge:  Poiiii  j  widely  iii  tile  Holarcttc 

Region,  two  species  in  the  Ethiopian  Region,  and  one  in 
CMe  We  have  placed  13  species  iit  this  genus. 

^Unutla:  The  American  forms  have  been  treated 
by  most  previous  authors  as  Harpactostigma  of  w  hich 
Uic  type  species,  velutinus,  is  Chilean.  Most  cliaracters  of 
velulinus  are  typical  of  Oryttus  but  the  subpedunculate 
abdomen  in  the  Chilean  species  and  the  subhasal  patches 
of  soft  hair  on  sterna  IV  to  VI  of  the  male  are  disiniguisli- 
ing  features  that  mqr  wanant  recognition  of  a  monotypic 
subgenus. 

In  addition  to  at  least  some  constriction  of  the  basal 
gastral  segment,  other  characteristics  of  Oryttus  are  the 
rougli  sculpture  of  the  thorax  on  at  least  some  sderites, 
the  long  antennae  with  the  last  four  articles  specialized  in 
the  male,  the  hindwing  venation  near  cu  a  (Tig.  157  II), 
the  enlarged  arolium  on  the  foretarsus  of  the  female,  and 
the  enlarged  arolium  on  the  hindtaisus  of  the  male.  The 

North  .\n;crican  species  (except  unihonatus)  have  the 
tbrefemur  expanded  and  concave  beneath,  the  details 
of  which  furnish  taxonomic  characters.  The  pronotum 

shows  an  infercstinc  and  presumably  evolutionary  transi- 
tion from  rounded  and  not  appresscd  to  the  scutum 
(velutinus),  roimded  and  appresscd  (mirandus),  to  ap- 
pressed  and  transversely  grooved  (infemalis,  amoldi, 
laminiferus,  lapazae).  Accordmg  to  our  observations, 
species  with  a  single  apical  midtibial  spur  in  the  male  are 
gmcilis,  infemalis,  laminiferus,  lapazae,  xoAyutme;  with 
two  such  spurs  are  eondnnus,  mirandus.  vehttbuts,  and 
iinihnnatus.  Important  papers  on  the  genus  are  those  of 
Pate  (1938a)  and  R.  M.  Itohart  (19e8d).  The  latter  con- 
tains up-to-date  keys  and  qmonytny  of  American  species. 

Biology:  Ferton  (1%1,  l<)10)  listed  the  cicadellid, 
Solenocephalus  obu>lctus  Cermar,  and  the  fulgorid.  Hy- 
^en^enan  ffylhides  (Fabricius),  as  prey  of  O.  eondn- 
nus in  western  Europe.  Deieurance  (FM5h)  gave  the 
prey  oi coiiciiiiius  as  the  tulgorid,  hsus  colcopiraius, 
(Gcot  t  roy).  He  described  the  nesting  site  of  slightly  moist, 
Iieavy,  haid-topped  soil  where  burrows  were  excavated 
year  after  year.  Provisioning  took  place  in  the  afternoon. 
Tlic  egg  was  laid,  as  usual,  laterally  on  the  venter  above 
the  midieg.  The  various  stages  were  described  along  with 
those  of  a  parasite,  Nysson  trimaeultttvs.  An  American 
species,  O.  laminifents.  was  i>bserved  by  dittms  (  U)58) 
to  nest  in  the  vertical  face  of  a  clay  bank  in  Idaho.  The 
female  wasp  entered  a  small  crack  which  terminated  in 
a  16  cm  tunnel,  extending  downward  and  cuivhig  to  one 
side.  Provisions  were  nyniphal  and  adult  5colops  fiespcr- 
aa  Uhler  (Fulgoridae). 

ChctHMst  ot  Oryttus 

amoL'i  {\lcmii\),  1051  (Gory tes);  Zaire 
concilium  (Rossi),  1 700  (Sphexy,  Europe 

ssp.  paradisiacus  { Beaumont),  1967  (Gorytes);  Turkey 
gracilis  (Pmon).  1879  {/foplisusy.e.  I  '.S. 
ssp.  arapaho  (Pate).  1 0.^8  {Harpactostigmay,  U.S.: 

Colorado,  Texas.  Kansas 
mtUus  Pate.  1938  iHarpactostipna);  U.S. 
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h<niskai(\iA\h\.mi).  l'H4  (Gorytcs):  Middle  East 
iiijenialis  (HandliiSLii).  1^SS  {Gorj'tes);  Greece,  Middle 
East 

kaszabi  Jsuneki,  1971;  Mongolia 

kruepelini  (Biaum),  1899  (Gory  les),  $e.  Africa 

Uuninifenis  {\S .  Fox),  18')5  {Gor}'tes):w.  U.S. 

ruficomis  Provancher,  1888  iGoiytes),  nec  LatieQle, 
1805 

Jlavkornis  Baker,  I "'07  (/lypi»>iellini4<!) 

ru/ulicomis  Maidl  and  Klima,  1^39  {Harpaciostignia) 
h^axae  R.  Bohait.  1968;  Mexico:  Baja  Odtfbnda 
mirandus  (W.  Fox),  1892  {Gorytes);  U.S.:  Nevada, 
California 

um&onalio  (Baker).  1907  {/foplisoides);\JS.:  California 

femorattts  Bradley,  {Goryies) 
w/lu/inu5  (Spinola),  185!  (Hoplims),CM.t 
yumae  R.  Bdiart,  1968;  U.S.:  Arizona,  se.  California 

Genu*  Paammaletes  Pate 

Generic  diagnosis:  Medium-sized  wasps;  inner  eye  mar- 
gins essentially  parallel  in  female  (tig.  157  L),  slightly 
convergent  below  In  male,  least  interocular  distance  two 
or  mure  times  median  clypeal  length,  inandihic  witli  an 
inner  subtuuth;  labruni  ineonspicuuus;  llagellum  long 
and  slender,  first  article  at  least  as  lung  as  scape,  last  four 
articles  in  male  distinctively  flattened  or  concave  beneath; 
pronotal  collar  somewhat  appressed  to  scutum;  female 
foretarsal  rake  well  developed,  fore  basitarsus  with  three 
loQg  setae  before  apex;  feinale  foreleg  arolium  much 
larger  than  other  aroUa.  male  hindleg  arotfum  a  little 
larger  than  other  aoUa; thorax  coarsely  sculpiiucd  (ru- 
gae and  pitting); posterolateral  oblique  scutal  carina  pre- 
sent; prescutellar  sulcus  foveate;  episteraal  and  scrobiid 

sulci  evanescent  hut  forming  an  anctilar  cpisternal-scrobal 
sulcus  as  in  Ory'tius  when  well  itnpresscd;  omaulus  and 
stemaulus  complete:  no  acetabular  carina;  fo re wliig spot- 
ted, media  dhreiging  before  cu-a,  stigma  moderate,  vein- 
let  of  subman^nal  cell  II  between  recurrents  about  one- 

t'ouiili  postcrii'M'  icnetli  of  sulMi'.ar^iinal  uull  1:  uiiial  lobe 
considerably  larger  tlian  tegula,  hindwing  media  diverg- 
ing at  or  very  near  cu-a  which  is  strongly  curved  antero- 
distally  (as  in  fii",  1  ^7  H);  Miidtibia  with  two  apical  spurs; 
propudeal  enclusute  moderate  in  size,  occupying  not 
more  than  one-third  of  horizontal  surface  of  propodeum, 
coarsely  striate;  spiracular  groove  distinct  above,  fading 
out  bdow;  gaster  pedunculate,  tcrgum  I  strongly  curved 
toward  apex  in  profde;  male  with  seven  terga  normally 
visible,  sterna  without  fimbriae;  sternum  Vlll  swordlikc, 
not  emarginate  nor  blspinose  (fig.  168  D);  female  pygidial 
plate  punctate  to  striate. 

Geographic  range:  North  America.  Three  species  are 
known. 

Systematics:  Pate  (1936a)  reviewed  the  genus.  A  fairly 
close  relationship  to  Uryttus  seems  indicated,  but  the 
strongly  pedunculate  and  cuarctate  gaster  of  Psammaldi  s 
provides  easy  separation.  Furthermore,  male  sternum  Vlll 
is  quite  diflerent.  The  three  described  species  arc  rare  in 
collections. 

Biology:  Pate  (1946a)  recorded  the  prey  oimexicanus 


(as  pechunuBii)  as  the  fulgorid,  Oimenoidei  venusta  (Meli- 
char). 

Checklist  oi  Fsainmaletes 

bigeUjvkK  (CockereD  and  W.  Fox),  1897  (Gorytes)-,  sw. 
U.S.;  Mexico 

crucis  (Cockerell  and  W.  Fox).  1897  ^rytes);  centr.  and 
sw.  U.S.:  n.  Mexico 

tn'i  ini-rtis  Mickel.  1916  {llypoitwllimis) 
venuitm  Mickel,  1916  (Hypumeilims) 
mexicanMS (Cameron),  IS90 {Goryus);t.  U.S.;  Mexico 
pechtanmi  Pilt,  1936;  new  ^onymy  by  R.  Bohait 

Genus  Handlirschia  Kohl 

Generic  diagnosis  (based  on  male  holotypc  ):  Facial  con- 
formation as  in  tig.  1 74  B;  last  eight  flageilonieres  some- 
what distorted,  frontal  groove  mostly  effaced,  inner  eye 
margins  nearly  straight,  widely  separated,  converging 
slightly  below;  labrum  plainly  evident;  mandible  with 
strong  inner  subtooth;  pronotum  rather  depressed,  sepa- 
rated from  scutum  by  a  vertical  transverse  groove  topped 
by  a  sharp  edge;  scutum  with  lateral  oblique  carina  well 


FIG.  no.  Handlirschia  aethtops,  male  holotype;  A,B, 
wings;  C,  abdomen,  lateral;  D,  foreleg;  E,  mid- 

Ubia;  F.  gastral  segment  VII,  ventral. 
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developed;  omaulus,  epistenud  sulcus,  stemaulus  and  ace- 
tubular  carina  absent,  scrubal  sulcus  weakly  evident  pos- 
teriorly; midtibia  with  two  strung  apical  &pur&;  torcwing 
about  as  in  Gmytes  (fig.  1 70  A),  maisin  neariy  straight 

toward  base,  media  arising  before  cu-a.  recurronts  both  re- 
ceived by  submargiiial  cell  II.  veinlet  between  them  short; 
hindwing  media  diverging  sliglitly  before  cu-a  (  fig.  170  B), 
jugal  lobe  larger  in  outline  tlian  tegula;  propodeum  with- 
out a  spiracular  groove,  somewhat  projecting  posteriorly, 
much  as  in  lieinhecinus:  prupudcal  enclosure  smooth, 
mostly  dorsal,  ending  posteriorly  in  a  greatly  enlarged  pol- 
ished pit;  propodeum  otherwise  with  large  separated 
punctures  and  medioposterinr  carinulae;  gaster  sessile; 
sternum  11  humped;  seven  visible  terga  of  which  VII  has 
a  large  ventral  spiracular  Inhe  (fig.  1 70  F);  sterna  III  to  V 
with  short,  erect  apical  fimbriae  ( rui  I  70  C);  sternum 
VIll  narrowed  to  a  sharp  spine;  genitalia  (according  to 
Handlirsdi,  1889)  similar  to  those  of  5pAecaii 

Geographic  range:  South  Africa. 

Systematics:  Tlus  genus  is  similar  in  many  ways  to 
Splu'cius  and  Kohlia.  However,  HaiiJIinchia  is  the  only 
known  gory  tin  with  a  spiracular  lobe  on  tergum  Vll,  and 
neither  Sphecius  nor  JToJIrAir  have  fimbriae  on  the  sterna. 
For  these  reasons  we  liave  put  it  on  a  separate  line  of 
evolutionary  development  in  the  general  direction  of  the 
Bembecini  and  Stizini,  both  of  whidi  commonly  exhibit 
spiracular  lobes  on  tersiiim  VFI  as  well  :is  tlie  nnhiced  sec- 
tioning of  the  mesoplcuron.  In  (act  Uandlirschui  would 
probably  be  put  in  Stizini  except  for  the  raflier  typical 
gorytin  wing  venation. 

We  liave  studied  itic  male  iiolotype     ueihiups  in 
Mus.  Vienna.  Some  of  its  features  may  be  of  spcciflc 
rather  than  generic  value.  The  legs  are  peculiar,  the 
foretibia  being  toothed  extemobasally,  the  midtibia  at 
the  anterior  two-thirds  (figs.  170  D.F).  The  spiracular 
lobes  of  tergum  VII  actually  close  over  Ihe  reduced 
sternum  VII  (fig.  170  F).  The  body  is  a!l  black  except 
for  tlio  ycHiiwisli-red  legs,  reddish  jiitcnnae.  and  yellow 
facial  markings.  Gess(l973)  recently  described  both 
sexes  of  a  second  sfwdes. 

BMagy:  Unloiown. 

CTiecklist  of  flandtirschia 

aethiopi  (tiandlirsch),  1889  (Sphedus);  S.  Africa  (pre- 
sumably Zululand) 
tricolor  Gess,  1973;  S.  Africa:  Transvaal. 

Genus  Sphecius  Dahlbom 

Generic  diagnosis:  Large  wasps,  some  attaining  a  length 
of  more  than  35  mm;  inner  eye  margins  converging 
iiligliiU  III  1 1  ongly  below  (fig.  157  F);  mandible  with  an 
inner  subtooth;  labrum  prominent,  exposed  part  often 
half  as  long  as  broad;  antenna  long,  gradually  enlarged 
toward  apex  but  not  obviously  clubbed,  last  four  articles 
in  male  not  specially  modified  in  contrast  to  other  arti- 
cles; impressed  median  line  on  from  often  weak  or  in- 

complcie.  pintioiai  colUii  thin  anddosdy  appressed  to 
scutum;  Icmalc  Ibrctarsol  rake  weakly  developed,  fore 
basltarsus  with  three  or  mote  stout  setae  before  apex; 


female  arolia  about  equal  in  size;  posterolateral  oblique 

scutal  carina  present;  prescutellar  sulcus  toveate:  epis- 
temal-scrobai  sulcus  curved  backward  around  hypoepi- 
meron,  scrobal  sulcus  not  continued  forward  toward 
omaulus  which  is  distinct  (fig.  }  B);  sternaulus  absent; 
acetabular  carina  present  in  Palearctic  species;  meta- 
pleuron  gradually  or  hardly  narrowed  below;  scuteUum 
overlapping  metanotum;  fore  wing  with  media  diverg- 
ing before  cu-a;  stigma  unusually  small;  veinlet  of  sub- 
marginal  cell  II  between  recurrents  short  :jugal  lobe 
considerably  larger  than  tegula,  hindwing  media  diverg- 
ing well  before  co-a;  midtibia  wifli  two  apical  spurs; 
propodeal  enclosure  large,  extensively  vertical  as  well  as 
horizontal;  no  spiracular  groove;  abdomen  si  out.  ter- 
gum I  broad;  male  with  seven  terga  normally  visible, 
sterna  without  fimbriae,  sternum  VIII  siinclike  or  sword 
shaped  (tig.  172  A);  female  pygidial  plate  Hat.  sharply 
maigined,  cloidy  punctate. 

Geognphic  nmge:  Of  the  22  named  species,  three  are 
Nearctic.  two  are  Neotropical,  three  arc  Ethiopian,  one 
is  .Australasian,  one  is  Oriental,  and  12  aie  FalearcUc 
including  north  Africa. 

Sytaetnatks:  Five  seemingly  related  genera  are  Splw- 
cius,  Kohlia,  Ammalomus,  Tanvopryninus,  and  Prery- 
gorytes.  They  are  medium  to  large  wasps  with  consid- 
erable resemblance  to  Btiziiu.  All  have  the  thorax  un- 
usually compact,  a  tendency  towards  streamiinins;  of 
the  notum,  and  a  stout  propodeum.  There  is  no  spiracu- 
lar groove  and  no  sternaulus.  In  neitlier  Ammalomus 
nor  Ptery'gor}'fes  is  there  an  om.ui]us.  These  are  ad- 
vanced features  pointing  toward  ilie  Stizini  and  Bem- 
bicini.  Hie  rather  large  and  usuljI1\  exposed  labrum  as 
well  as  the  lack  of  distinctive  modifications  embracing 
jtist  the  last  four  male  fiagellomeres  are  also  notable. 

The  large  si/c  and  rotnisi  shape  oi' Sp/iccius  will 
readily  distinguish  them  from  other  goiytins.  However, 
they  have  many  close  counterparts  in  the  Stizini  from 
which  the  presence  of  an  omaulus  in  Sphecius  is  the 
quickest  means  of  separation.  The  entirely  different 
wing  venatkm  indicates  diat  much  of  the  slmflarity  is 
superficial,  yet  Sphecius  obviously  heads  an  evolutionary 
line  in  the  direction  of  S/cf/s.  This  e.\plains  why  so 
many  of  the  species  were  originally  described  in  Siizus. 

Pate  (1937a)  suggested  the  division  of  Sphecius  into 
three  subgenera,  which  appears  to  be  quite  logical  accord- 
ing to  the  material  we  have  studied.  The  addition  of  the 
acetabular  carina  as  a  characteristic  oi  the  Palearctic 
forms  was  proposed  by  Beaumont  (19S4a).  Roth  (195 1) 
revised  the  Pukarctk  species. 

Key  to  subgenera  of  Sphecius 

1.  Acetabular  carina  present;  male  mid  basitar- 
sus  greatly  swollen,  excavate  beneath,  form- 
ing with  end  of  tibia  a  sort  of  antennal 
cleaner  (fig.  171  F,G);  female  with  second 
article  of  midtarsus  strongly  asymmetrical 

(Palearctic)  Sphecienus  Patton 

Acetabular  carina  absent:  male  mid  basi- 
tarsus  simple  (fig.  171  H);  female  with 
second  article  of  midtarsus  strong y  asym- 
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FIG.  171.  Anatomical  details  ir.  tiie  genus  ipyiLC/uJ,"  A, 
dypeiuof  teinale  speciosus;  B,  clypeus  of  fe- 
male pectoralis:  C.  female  midtarsus  of  spado- 
ttu:  D,  female  midtarsus  of  pectoralis:  E,  male 
midtarsus  of  spccioms:  F-G,  two  views  of  male 
midtarsus  of  aniennatus. 

metrical,  or  hardly  so   2 

2.  Male  with  last  flagellomere  not  stron^y  in- 
curved beneath;  female  with  second 
article  of  midtarsus  quite  asyiuinetrical, 
produced  outwardly  and  spined  at  apex 
(fig.  171  (");  female  clypeus  without  well 
defined  basal  and  discal  planes  (fig.  171  A) 

(New  World)   Sphecius  Dahlbom 

Male  with  last  flagellomere  strongly  incurved 
beneath;  female  with  second  article  of  mid- 
tarsus hardly  asymmetrical  (tig.  171  I)). 
Icniale  clypeus  with  distinct  basal  and  discal 
planes  (tig.  171  B)  (bthiopian,  Australasian, 
Oriental)  Notbospheeius  Pate 

Biology:  Members  ot"  this  genus  are  well  known  as  "ci- 
cada lullers,"  but  detailed  accounts  of  habits  are  mostly 
restricted  to  the  North  American  speciosus.  Another  com- 
mon name  f\ii  this  species  is  "the  ground  hornet."  A  re- 
view of  the  publislied  information  has  been  given  by 
Evans  (1966a).  Aocorduig  to  Evans,  the  most  fanportant 


papers  arc  those  by  Riley  (18^2).  Howes  ( 191^^).  Davis 
(1920),  Reinhard  ( iy:'^b).  Dow  imZ),  Dambach  and 
Good  (1943),  and  N.  Lin  (1963).  lite  species  is  active 
during  July  and  August.  Both  sexes  arc  encountered  on 
llowers  and  in  nesting  areas.  Males  exhibit  territoriality 
and  investigate  all  intruders  in  a  vigorous  manner,  often 
butting  them.  If  the  invader  h  another  male,  a  grappling 
encounter  may  take  place.  These  territories  ian,i;e  in  si/e 
up  to  about  lOU  square  teet  in  the  vicinity  of  an  emergence 
hole,  not  necessarily  that  of  the  male  in  question.  Mating 
occurs  when  a  newly  cmerped  female  flies  through  a  terri- 
tory. The  male  clasps  the  female  from  behind,  and  the 
pair  alight  in  a  tree,  on  a  clump  of  weeds,  or  on  the  ground 
where  copulation  takes  place.  As  in  some  other  Nysson- 
inae.  the  copulating  pair  initially  have  the  male  superim- 
posed, hut  shortly  form  a  strai^t  line  with  their  heads 
pointing  in  opposite  directions.  Copulation  may  occupy 
45  minutes  or  more. 

The  burrows  aiiuk-  into  tlic  soil  tor  a  distance  of  0.3  to 
1.2  m,  ending  in  a  number  of  branches  and  cells.  Hach 
bnnidi  may  tenninate  in  two  or  three  loosely  grouped 
cells.  Digging  of  the  htirmws  tnay  be  acconiplishecl  during 
the  day  or  overnight.  The  din  is  laked  with  lite  loieiegs, 
then  pushed  out  behind  the  Icmale  wasp  With  her  hbid 
legs,  resulting  in  a  large  tumulus.  Burrow  entrances  are 
left  open  during  provisioning  and  may  never  be  closed. 
However,  cells  are  rather  carefully  closed  when  complete. 
Depending  upon  their  size,  one  to  four  adult  cicadas  of 
the  genus  Tlbhen  are  provisioned  per  cell.  They  are  usual- 
ly paralyzed  by  a  siing  in  the  membrane  at  the  base  of  a 
front  leg,  Ihe  prey  is  carried  venter  to  venter  and  is  drag- 
ged or  flown  to  the  nest  where  it  is  stored,  venter  up  in  a 
cell.  The  egg  is  laid  on  the  last  cicada  in  a  cell,  and  it  is 
placed  longitudinally  on  the  venter  alongside  a  midcoxa. 
There  is  some  evidence  that  female  wasps  govern  the  sex 
of  the  offspring  by  depositing  unfertilized  (male)  or  ferti- 
lized eggs  (female).  In  each  cau  the  female  young  have 
the  more  abundant  provMons.  I  in  and  Michener  (1972) 
reported  that  as  many  as  four  females  of  specUma  may 
provision  a  sin^e  nest  simultaneously,  although  only  one 

of  them  made  the  initial  excavation.  Tl)e  significance  of 
this,  and  oilier  behavior  in  speciosus,  tu  the  developinenl 
of  sociality  in  wasps  is  discussed  at  length  by  Lin  and 
Michener. 

The  principal  natural  enemies  arc  iniltogrammine  flies, 
Senofainia  trilineala  {\^  u\p\  and  ( presumably  );1/t7(;p/flar- 
gymcephata  (Meigenj.  The  Senoiainia  have  been  observed 
by  Reinhard  (1929b)  to  larviposit  on  cicadas  as  they  are 
being  dragged  faltO  the  burrOW.  Maggots  may  cli-ninate  .^0 
percent  (Lvans,  1966a)  to  SO  percent  (Reinhard,  1929b) 
of  the  wasp  brood. 

Information  on  imIut  Sphecius  from  various  parts of 
the  world  primarily  involve  ijcntiticution  of  the  prey. 
Genera  of  cicadas  reported  as  provisions  are  Tibicen,  Di- 
ceroprocta,  Teitigades,  Ckada.  Piaypleura,  Poecilopad- 
tria,  and  Tamasa. 

Checldist  of  Spkecms 
antamana  (Klug),  1845  (Lam);  Eurasia 
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abeirans  Lvcrsmann,  1844  {Sfizus) 
ssp.  hnpresms  Kokujev,  1910;  USSR:  Tadzhik  S.S.R. 

lifrimia  .Arnold.  l*'2'':s.  Afric;) 

claripeimis  Muricc,  1911;  Aigcrta 

conkm  (Germaf),  1817  {SHzm)\  Europe,  Middle  East 

(sec  HisL-hofr.  mi) 

litniger  hvcismann,  1849  (Stizta) 
ssp.  syriacus  (Klug),  184S  iLem)\  Middle  East 

ssp  cn-rian  Bcauiiionl.  1965: Crete 
convallii  Ration.  IS7'>;  IJ  .S.:  w.  of  100th  nici.,  .Mexico: 
Baja  Caliloniia 

/Bp/or  Handlirsdi,  1889 
grandidieri (Szu^%\xxc).  1887  (5ftzus);  Madagascar 

freyi  Handlirsch.  1892 
grandis  (Say),  1823  {Slizus);  U.S.  to  Centr.  America 

fervidm  Cresson.  1872  {Stizm) 

nevaJcnsis  rresscm,  1874  {Stilus) 
kemixanthupierus  Murice,  1911;  Algeria 
hoganda  (Latreille),  1809  iSHnay,  W.  Indies;  U.S.:  se 

Floridu 

rujesccits  Lepeletier,  1845  (llogardia) 
ssp.  bahamas  Krombein.  1953:  W.  Indies:  Bimini 
inlvnni'tlius  Hnndlirscli,  18')5:  Algeria 
nialayanus  iijndliisv.h.  1895;  Indonesia 
mjfferi Turner.  1 i  ^ ;  ^  Africa 

ssp.  aumntiacus  Arnold,  1940;  ne.  Africa 
nigricnmis  (Dufour).  1838  (Slizus);  Mediterranean  area 
/HTtfiralis  ((•  .Siiiillil,  IS5(i  {Srizus):  .Aiistr-ilni 
percussor  Handlirsch,  1889;  se.  Europe,  sw.  USSR 
persg  Gussakovdcij,  1934;  (ran 
quart inae  (Cribodo),  1884  {Stizus):  nw.  Africa 
schulllicasi  Roth,  195 1 ;  n.  Africa 
speciosus  (Drury),  1 773  (Sphex);  N.  America 

tricinctm  Fabricius.  1775  (Vespa\ 

vespiformis  Latreille,  1818  {Stizus) 

v/H(  /i'i'»\  Dahlboiii.  1X4  V  nec  Driirv'.  1773 
speclabHis  (Taschenberg),  1875  (Stizus),  Brazil 

ssp.  nobilh  Brithes,  1910:  Argentina 
turaiiivus.  Roili,  1959;  Iran 
uijanini  (Rado&zkow&ki),  1877  (Stizus);  sw.  USSR 

lutescens  Radoszkowski,  1877  (Stizus) 

terminus  W  F  Kiili\  .  l  '<^'M^V^-»^) 

Geniu  Tanyupryinnuit  Cameron 

Gena^  diagnosis:  Medium-sized  wasps:  eyes  large,  inner 
margins  convorgiiit;  si iiintily  beli>w  (tig,  I(i5  D);  iiKindible 
not  dentate;  labruni  usually  visible;  antennae  ot  the  two 
sexes  simflar  in  shape,  clublikc  (fig.  165  D),  last  four  arti- 
cles in  male  not  specially  iiKidillcd:  nioJijri  line  Irons 
distinctly  impressed;  pmnulal  cullui  thin  and  closely  ap- 
pressed  to  scutum;  feinale  torelarsal  rake  weak,  fore 
basitarsus  with  four  setae  before  apex;  female  foreleg 
arolium  larger  than  other  arolia;  female  forefemur  sharply 
carinate  beneath;  posterolalei.il  uMique  scutal  ^ariiu  pre- 
sent; prescutellar  sulcus  efuveate,  episternal-scrobal  sul- 
cus cunpfng  around  hypoepimeron:  no  stemaulus  nor  ace- 
tabular carina;  iiictaplcuron  ercui!\'  narrowed  below; 
forewing  with  media  divergme  bctore  cu-a,  stigma  small, 
veinlet  ot  submarginal  cell  II  between  recurrents  short; 
jugal  lobe  larger  than  tegula,  hindwing  media  diverging 


well  before  cu-a;  niidtibia  with  two  apical  spurs;  hiiidlar- 
stts  nearly  twice  as  long  as  midtarsus:  propodeal  enclosure 

lar;^cl\  dorsal,  smooth  except  tor  microsciiipttire;  no  spir- 
acular  groove;  abdomen  not  pedunculate;  male  with 
seven  teiga  noimaOy  visMe,  stema  without  fimbriae, 

slernunt  V'!!!  broad,  deeply  cmariiinate.  usually  protrud- 
ing as  two  spmcs  (fig.  172  B);  male  genitalia  with  digitus 
of  vdsdit  differentiated  (flg.  173  B);  femAle  pygidial 
plate  densely  setose  as  in  many  Tadiytes  and  Alyutnt. 


B 


Sphecius 


Tanyoprymnus 


Ammatoininus 


Kohlia 


FIG-  172  Mj!e  sternum  VIII  in  the  trilie  Gorytini;  A, 

Sfilifcius  tpeciosus;  B,  Tanyoprymnus  munedU' 
loidet:  C,  Ammatomus  coarctatus;  D,  Kohlia 
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Ceogn^ic  range:  United  Slates  to  Central  America. 
Systematics:  The  close  relationship  with  Ammatmnus 

l'.;is  been  iliscussetl  uiiiler  llul  penus.  The  nondentate 
niandible,  presence  of  an  omaulus,  bi&pinose  male  ster- 
num Vin  (fig.  172  B).  and  difTerentiated  digitus  in  Tmty- 
opn'fntuis  arc  iinportynl  sepiiratiiiL'  cluii actors,  Tlie  gen- 
us seems  tu  be  about  on  a  par  with  Kolilia,  Sphecius,  and 
Ammattmus  in  evolutionaiy  advancement. 

Biology:  The  principal  recorded  evidence  on  this  mon- 
utypic  genus  is  thai  of  Kronibcin  ( 1959b),  who  found 
two  females  nesting  in  the  vcitical  surface  of  asand  bank 
in  coastal  North  Carolina.  The  single  burrow  examined 
was  found  to  angle  in  and  downward  for  about  13  cm. 
An  nicoinplete  cell  contained  tour  nymphs  of  the  diet)  - 
ophartne  Mgon^,  Rhynchomitranucroriiim  (Walkerj. 
The  other  wasp  was  captured  as  it  was  carr>  ing  an  adult 
fulgorid  of  the  same  ies 

bvaiis  (1966a)  reported  a  female  collected  in  Florida 
by  F.  E.  Kuiezewski  and  pinned  with  a  nymphal  dicty- 
opharine  fulgorid. 

R.  M.  Bohati  and  Holland  ( l'>().>)  tound  a  nest  near 
Lake  1  e.voiiia.  (Jklaliuina.  I  hei:  .inpiiblisiied  observations 
arc  as  follows;  "\Vc  cauglit  a  Icmale  on  July  13  emerging 
from  a  nest  in  hard-packed  red  sand  near  a  borrow-pit 
pond.  The  burrow  entered  the  nearly  vertical  surface  of  a 
small  gully  and  proceeded  slightly  downward  for  9  cm, 
then  vertically  for  14  cm  and  finally  baclcward  almost 
horizontally  foi  7  c;n,  lemiiiialine  in  a  cell.  Provisions  in 
the  cell  were  16  adult  diciyopliaiine  fulgorids  oi Scolops 
sulcfpes  (Say)  (J.  P.  Kramer  det.)." 

Checklist  of  Tanyoprymnus 

mo').  /,(/  .'  /('s  (Packard),  1867  (Goryte5);}i.  America 
beifragei  Cresson,  1872  ifiorytes) 
longitanUCKaetoa,  1905 

Genua  Ammatomus  A.  Coxia 

Generic  diagnosis:  Medium-sized  wasps:  eyes  large,  inner 

margins  converging  strongly  helov. ;  niandible  with  an  in- 
ner sublooth;  labrum  usually  visible;  antennae  of  sexes 
similar  in  shape,  clublike,  last  four  articles  in  male  not 

specially  rnodified;  median  line  on  frons  distinctly  im- 
picssed;  prt>nolal  collar  thin  and  closely  appressed  to  scu- 
tum; female  forclarsal  rake  weak,  with  more  than  two 
setae  in  basitarsal  comb  befoie  apmn  female  foreleg  arol- 
ium  larger  than  other  arolia:  female  forefemur  often 
sharply  carinate  beneath;  posterolateral  obiiipie  sculal 
carina  present  but  faint  (fig.  156  B)  or  merely  an  angle 
in  the  margin;  prescutellar  sulcus  simple;  epistemal-scro- 
hal  sulcus  usually  evanescent  hut  curving  around  hypo- 
epimeron  when  well  unpres.sed;  omaulus,  sternaulus  and 
acetabular  carina  absent;  metapleuroii  greatly  narrowed 
below;  forewing  with  media  diverging  before  cu-a,  stigma 
small,  veinlet  of  submarginal  cell  II  between  recurrents 
short;  tugal  lobe  larger  than  tegula.  hindwing  media  di- 
verging well  before  cu-a;  midtibia  with  two  apical  spurs; 
hindtarsus  nearly  twice  as  long  as  midtarsus;  propodeal 
enclosure  convex.  largely  dorsal;  no  spiracular  groove; 
abdomen  not  pedunculate  or  somewhat  so;  male  with 


seven  leiga  normally  visible;  sterna  without  fimbiue,  ster- 
num VITI  swordshaped  with  a  small  apical  emarginatnin 

(fig.  1 72  (");  male  genitalia  with  digitus  of  volsella  undif- 
ferentiated (fig.  173  A);  female  pygidial  plate  densely  se- 
tose as  m  many  Taehyta  and  Afysson. 

Geographic  rmge:  OM  World.  Twenty<ceven  species  ate 

known. 

Systematics:  In  many  respects  Ammatomus  closely  re- 
sembles the  New  World  Tam'opry  mmis.  Important  tlif- 
ferences  in  the  former  are  the  dentate  mandible,  absence 
of  an  omaulus,  male  sternum  VIII  much  narrower,  and 
volsella  undiffetentiated.  Pr('n\e:on'tes  also  lacks  an  omau- 
lus and  iias  the  mandible  dentate,  but  otherwise  it  differs 
in  many  other  ways. 

Of  the  26  known  species,  we  have  studied  only  1 1: 
afiicamis.  alipes,  coarctatus,  decoratus,  elongatulus, 
iajrioitJfs.  It  iiia.  iiirsi><i!rniis.  niscnho/cri,  rufonniJis, 
and  spiniierus  lalus.  However,  these  are  remarkably 
alike  in  eaential  characters.  Observed  variations  are  in 
the  constriction  of  tergum  I:  weak  in  mfn-nhnfcri  hut 
pronounced  Xncoarcttttus  and  most  of  the  other  spe- 


FIG.  1 73.  Male  genitalia  in  the  tribe  Gorytini;  A,  Amma- 
tomtis  coarctatus:  B,  Tanyoprymnus  monedu- 

loides. 
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cies.  In  rogenhoferi  females  the  outer  corners  of  the  hind- 
femur  is  iubatc  somewhat  as  in  Ccrceris.  In  females  of 
many  species  the  forefcmiir  is  carinatc  beneath.  This 
SUM     i  iracteristii:  is  found  in  Tanyoprymms  but  not 
in  Kuhlia.  Pierygoryies,  oi  Spheciia.  in  some  qiedes, 
such  as  afHcanus,  the  scutum  may  be  rather  smooth, 
\^Iicre;is  in  uiIums,  such     spinifents.  the  sLUtUTii  is 
coarsely  punctate.  I'ulawski  (1^73)  reviewed  the  Falc- 
arctic  species. 

lUolugy:  Practically  unknown.  A  spedmen  of  icari- 
uiJex  from  Townsville,  Queensland,  collected  by  C.  F. 
Hill,  is  pinned  with  the  presumed  prey,  an  adult  fulgoiid 
(Flatinae). 

CheLk.li.sl  ol  Aminutoinus 
afiicanus  Turner,  1912;  S.  Africa 
alipes  (Bingt)am),  1897  (Gorytes);  India 
asiatkus  (Raduszkowski),  1886  (I.eslipkonay,w.  USSR 
flusrrmMs(Bingliam).  1912  (G'on  frs);  Australia 
b^tiatus  Arnold,  194S;  Madagascar 
coorrffffur  (Spinola),  1808  (Gorytes):  Algeria,  Cyprus, 
s.  Ijiriipe  lo  s\v.  USSR.  Iran 
handlinchii  V.  Morawitz,  1890  {Gorytes) 
mavromousrakisl  Balthasar,  1954  (Gmytes) 
crassicontis  (Matxieio).  1917  (jOoiytes);  ne.  Africa 
deamtm  (HandhrsL-h ),  1888  (Goiyies);  W.  Australia 

omatus  F.  Smith.  1868,  nec  F.  Smith,  1856 
elottgtttulus  Turner,  1920;  se.  Africa 
fallax  Arnold,  1945;  Madagascar 
fitscgtes  (AmoU),  1929  (Arpactus);  Rhodesia 
gemellus  (Arnold),  1929  (Arpactus);  s.  Africa 
Icarioldes  (Turner),  1908  (Gofytes)'.  Australia:  Queeiu- 
land 

itVHi  (.Nurse).  l''U3  ((/""n  /t  s);  India 
mflrfecajsm  (Schulthess),  19 18  (r;(;o''«);  Madagascar 
mesos/cm/ V  (Handlirsch),  1888  (Gorytes)',  Egypt,  Israel 
to  Iraq,  Iran 

ssp.  rhopaheems  (Handlirach),  1895  (Co/ytes);  Algeria 
Morocco 

ssp.  nr^o&i7in'sft/i(Gussakovskii),  1928  (Gorytes);  sw. 
LISSR  to  Afghanistan 
pictipes  (Arnold),  1929  (Arpactus);  s.  Africa 
pretoriensis  (Arnold),  1936  (Arpactus);  se.  Africa 
r/>f;cnh<>f('ri  (WisndVu'idi),  1888  iG<>r}ies);EaT9^ 
rubicuiuius  Arnold,  1945;  Madagascar 
nrfdnodls  (Radoszkowski),  1877  (Hofdisus);  Israel,  Tur- 
key, sw  rSSR.  Iran 

ssp.  saiiarac  (Handliisch ),  I  SMS  (Gon'tcs),  Algeria 
wryiljpi  Arnold.  1945:  Madagascar 
smensu  (Yasumalsu),  1943  (G'orj'/fs);  China 
spiniferus  (dvL  Buysson).  1897  (Gorytes);x.  Africa 

ssp.  liJtll\  Alllotii.  I'>^  I  ;  r  lllinpi;i 

stevensoni  (Arnold),  1929  (Arpactus);  s.  Africa 
Utalmms  Tsuneki,  1963;  ThaOand 
>>ortribrH«/Tsuneki,  1963;  Cambodia 

Genua  Kohiia  HandUnch 

Generic  ilia^misis:  Medium-si/ed  wasps,  inner  eye  mar- 
gins essentially  parallel  or  a  little  diveiging  above  (fig. 
174  C).  anterior  dypeal  maigin  arcuate  and  laterally 


sharp,  clypeus  with  basal  and  apical  planes,  mandible 
simple  or  with  an  inner  subloolh;  labrum  exposed,  usu- 
ally visible,  last  four  male  flagcllomcrcs  not  specially 
modified:  median  line  on  frons  mcomplete:  ocelli obovale. 
flattened  externally:  pronotal  collar  depressed,  thin  and 
doscly  appressed  to  Scutum;  tarsal  rake  well  developed 
in  both  sexes,  fore  basitarsal  comb  with  numerous  setae 
before  apex;  female  arolia  small  and  about  equal  in  size; 
notum  somewhat  flattened  overall,  scutellum  overhanging 
melanntum; posterolateral  oblique  scuta!  carina  present; 
prescutellar^cusefoveate;episternal  sulcus  descending 
vertically  to  omaulus,  scrobal  sulcus  ending  on  it  at  a 
ripht  anele;  no  stcrnaulus  nor  acetabular  carina;  metapleu- 
rtin  gradually  narrowed  but  broadly  truncate  below; 
forewing  with  media  diverging  after  cu-a,  stigma  moder- 
ate, marginal  cell  bent  away  from  wing  margin,  veinlet  of 
submarginal  cell  II  between  recurrents  short;  jugal  lobe 
iiuiLh  larger  than  tegula,  hindwing  media  diveiging  well 
before  cu-a;  midtibia  of  male  wiili  one  or  two  apical  spurs; 
propodeum  bent  sharply  in  profile,  enclosure  extending 
well  onto  vertical  race;nospiracul:ir  L'riMive:  ahd<imen 
not  pedunculate;  male  with  seven  terga  normally  visible, 
sterna  without  fimbriac-^ternum  VIII  broadly  bladelike 
and  disially  excavated  (fig.  172  D);  female  pygidial  plate 
distinct,  not  densely  setose. 

Geographic  range:  Southern  Asia  (Tad/hik ),  eastern 
and  southern  Mediterranean  area,  and  southern  Africa. 
Three  species  arc  known. 

Systematics:  Kohiia  is  a  peculiar  genus  which  is  most 
probably  a  relic.  It  combines  such  primitive  characters  as 
the  distal  origin  of  the  forewing  media  and  shttple  male 
antenna  with  many  advanced  features  rerniiiisceiii  nf  the 
Stiztni  and  Bembicini.  Some  ol  these  arc  the  detormed 
ocelli  (as  in  Bembicini),  forewing  marginal  cell  bent  away 
from  the  margin  (as  in  Micrchfmhcx  ).  conipaci  thorax 
with  tlaltencd  notum  and  overlapping  scutellum,  and 
bent  clypeus  (as  in  Rubrica.  Editha,  etc.). 

Two  variable  characters  of  importance  are  the  Jiiidlib- 
lal  spurs  of  the  male,  which  are  essentially  sintile  in  Koh- 
iia coxalis:  and  the  mandible,  w  hich  is  simple  in  coxalis 
and  cephalotes  but  dentate  subaplcally  in  paviovskiL 

Biology:  Unknown. 

Checklist  of  iToAA'a 

cephalotes  Handlirsch,  1895:s.  Africa 

coxali'i  Morice.  1897;  n.  Africa,  Israel 
pavlorskii  (Gus.sakovskijJ,  1952  (Slizobvmbex):  sw. 
USSR:  Tadzhik  S.S.R. 

Genus  Pteiygofytes  R.  Bohart 

Generic diagnoais:  Medium  iargv  wasps,  inner  eye  imirglns 
converging  strongly  toward  clypeus;  mandible  with  an 
inner  subtooth:  labrum  exposed;  male  llagcllum  concave 
and  polished  beneath  last  three  articles,  median  impressed 
line  on  frons  complete;  pronotal  collar  thin  and  rather 
closely  appressed  to  scutum:  female  tarsal  rake  moderate, 
three  setae  before  apex  on  fore  basiiarsus;  foreleg  aioliuin 
of  female  much  larger  than  others;  scutum, scutellum,  met- 
anotum  and  propodeum  divided  by  simple  sutures,  fitting 


GORYTINI 


Kohlia  cephalotes  Sagenista  cayennesis 


FIG.  174.  Facial  portraits  in  the  tribe  Gorytini,  A,C,D,  females;  B,  male. 


sniuoihly  and  llatly  (a&  in  Sltzus);  epi&ternal-scrubal  m\- 
cm  curving  around  hypoepimeron;  no  omaulus,  sternaulus 
nor  acetabular  carina:  metapleuron  greatly  narmwed  and 
linear  below;  forcwing  with  media  diverging  before  cu-a. 
Stigma  small,  veinlcl  ot  submarginal  cell  II  between  recur- 
rents  short:  jugai  lobe  undcvolupcd.  hindwing  media  di- 
verging a  little  or  considerably  {  triangularis)  before  cu-a 
which  is  nearly  straight;  midtibia  with  two  apical  spurs; 
propodeal  enclosure  extending  well  onto  vertical  face  of 
propodeum;  no  spiracular  groove;  abdomen  not  peduncu- 
late; sternum  II  swollen  subbasally  and  topped  by  a  med- 
ian shiny  tubercle;  tergum  III  with  a  polished  mediobasal 
triangle:  male  with  seven  terga  normidly  visible;  sternum 
VIII  narrinveJ  i>n  apical  half  (abdut  as  in  fig.  175  A):  fe- 
male pygidial  plate  tlat,  densely  covered  with  stout  setae 
(as  in  many  fichytes). 

Geo}>raphk  range:  The  two  knovm  Species  and  a  third 
undescribed  one  are  trom  Brazil. 

SystaiHitks:  Featuies  of  the  genus  weire  Illustrated  and 
its  relationships  were  discussed  by  R.  M.  Bohart  (1967). 
The  thoracic  structure  is  remarkably  sti^in,  but  the  wings 
with  their  normal-sized  submarginal  ceil  I  are  clearly  gory- 
tin.  In  other  Goiytini  without  an  omaulus.  such  as  Hand- 
Ivschia,  Ammatomus  and  Trichogorytes  in  part,  the 
jugal  lobe  is  well  developed. 

We  consider  Pteiygorytes  to  be  among  the  most  ad' 
vanced  members  of  die  tribe  and  on  a  par  with  Letth 
phoniK  and  A  fn i^^nrncs.  The  species  are  moderately 
large,  stout  wasps  l^iiowii  trom  lew  specimens. 

<  lu\  klist  ot  l'icrvx"ry U's 

triangularis  (F.  Smith),  1S73  {Coryies);  Brazil:  Para 
valens  (W.  Fox),  1897  (Gofyier);  BrazQ:  Mato  Giosso 
and  Sao  Paulo 

Genus  Psammaecius  Lepdetter 

Generic  diagnosis:  Medium  small  waqis;  inner  eye  imr- 
gins  converging  strongly  below;  median  frontal  sulcus 
distinct:  labruni  inconspicuous;  last  four  male  flagello- 
meres  specially  modified,  flattened  or  concave  beneath; 
first  flageOomere  less  than  three-fourths  as  long  as  scape; 
mandible  with  an  inner  sufttcorh  .  prnnutal  collar  simple, 
thin  at  middle,  rather  clusely  appressed  to  scutum;  fe- 
male foietaraal  rake  well  developed:  with  three  setae  on 
basitarsus  before  apex;  female  aroiia  nearly  equal  in  size; 
posterolateral  nhliijuc  scuial  carina  present;  cpisternal 
and  scrobal  sulci  evanescent  but  forming  an  angular  epi* 
stemai^ciobal  sulcus  as  in  Oryttus  when  well  impressed; 
omaulus  and  sternaulus  present;  no  acetabular  carina 

t>iii  siilni:n;iiiliis  (antcriorinipst  Liirina  of  inesopleuron) 
continued  below  in  nearly  a  straight  line  to  ventral  mid- 

carina,  just  before  which  it  is  somewhat  bent  and  pro- 

jcctinp  almost  Inoth  shaped;  forewinp  somewhat  pic- 
turcii,  media  divergmg  before  cu-a,  stigma  moderate, 
veinlet  of  submarginal  cell  II  between  recurrents  short; 
jugal  lobe  larger  than  tegula,  hindwing  media  diverging 
at  or  near  cu-a;  midtibia  with  two  apical  spurs;  propo- 
deal enclosure  almost  wholly  dorsal;  spiratular  groove 
present; gaster  subpedunculate  at  most;  male  with  seven 


terga  noiinaily  visible,  sterna  V  and  VI  with  basal  and 
ordinarily  concealed  hairbrushes,  sternum  VIII  sharply 
pointed  ( fig.  1 75  A);  female  pygidial  plate  well  developed, 
subtriangular,  not  densely  setose. 

Geogn^hic  range:  Palearctic.  Five  species  are  known. 

Systematics:  The  five  known  species  have  hocn  treated 
by  Beaumont  (1952a,  1954a).  Some  are  black  and  yellow, 
others  have  varying  amounts  of  red  on  the  abdomen.  The 
relationship  with  Hoplisoides  and  Xerogorytes  is  close. 
Male  sterna  V  and  VI  in  all  three  genera  have  basal  (con- 
cealed) hairbrushes  which  become  erect  when  exposed 
(see  fig.  1 78  B).  Also,  the  wings  are  ordinarily  pictured. 
However,  the  peculiar  subomaulus  of  Psanaimechu  and 
■li;.'  iiithei  distinct  spiracular  groove  of  the  propodeiun  dif- 
ferentiate it  from  the  other  two  genera. 

Btohgy:  Perton  (1905)  reported  briefly  on  the  nesting 
behavior  of  punrrulatus  in  France.  The  hnrrow-,  were  in 
compact  sand  and  about  8.5  cm  deep.  A  Icatliupper,  Sol- 


PttiiMiaeciiis  Hoplisoiiles 


Sagenista  Afrogorytes 


FIG.  175.  Male  sternum  VIII  in  the  tribe  Gorytini;  A, 

Psammaecius  punctulatus;  B,  Hoplisoides  sptlop- 

!rru^.  r, Sagentsta c«yamensis: DtAfivgorytes 
gibbosus. 
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enocefdi^us  ubsolelus  Germar,  was  provisioned  at  the 
rate  of  four  or  five  per  cell.  These  were  carried  apinst  the 

venter  of  the  wasp  by  iiicins  of  the  miJlcgs.  Tlie  egg  was 
laid  on  the  side  of  the  venter  of  ihr  le;in. upper's  thorax. 

Checklist  of  hitminaecius 

ausieni  I  utner,  I'M 9;  Israel 

eremorum  Bcaumuiit,  1952;  Algeria 

luxuriosus  (Rado&zkowski),  1877  (Hoplisus);  sw.  USSR 

punciulatus  (Vander  Linden),  1829  (Gorytes);  Eurasia 

iwrajeotor  Beaumont,  19S9;  Israel 

GcDin  liogoiytea  R.  Bohtrt 

Generic  diai^nosis:  Medium  small  to  inediurn  laige  w;isps; 
inner  eye  margins  converging  moderately  towards  clypeus 
(fig.  159 1*0:  median  frontal  sulcus  distinct:  labium  in- 
conspicuous; last  four  male  flagellomeres  specially  modi- 
fled,  flattened  ur  concave  beneath;  first  flagelloinere  less 
than  (hrec-fourths  as  long  as  scape;  tuainhble  with  an 
inner  subtooth;  pronotal  collar  simple,  not  closely  oppres- 
sed to  scutum;  female  forctarsal  rake  well  developed, 
with  three  setae  on  basitarsus  before  apex;  female  arolia 
nearly  equal  in  size;  posterolateral  oblique  scutal  carina 
present;  episterna!  sidcus  ending  on  scrobal  sulcus  which 
is  continued  ft)rward  in  a  nearly  straight  line  to  oniaulus 
(similar  to  fig.  158);  no  acetabular  carina;  stcrnaulus  well 
developed;  forewing  not  pictured,  media  dhwrging  before 
cii-a;  stigma  moderate,  vcinlcl  of  submarcinal  cell  II  be- 
tween recurrents  short;  jugai  lobe  larger  than  tegula,  liind- 
vring  media  diverging  slightly  to  considerably  before  cu-a 
which  is  rather  strongly  curved  or  angled  anteriorly;  niid- 
tlbia  with  two  apical  spurs,  male  mid  basitarsus  usually 
curved  and  spinose  in  front;  propodeal  enclosure  almost 
wholly  dorsal,  smooth,  lateral  sulci  pitted  or  "stitched," 
median  groove  well  developed:  spiraciilar  groove  present; 
gasler  pedunculate  or  subpeduiuulate;  male  with  seven 
tcrga  normally  visible,  sterna  without  basal  ur  apical  hair- 
brashes,  sternum  Vni  plainly  notched  at  apex  (fig.  176 
C),  male  genitalia:  fig.  1 79  A;  female  pygidial  plate  flat 
and  longitudiiialiy  striate,  moderately  setose. 

Geographic  mtge:  The  six  described  species  are  all 
South  American. 

Systermtks:  Species  of  A/o.ifyn  /fs  supcificially  re- 
semble Con'/fi  and  could  be  considered  to  replace  the 
latter  in  South  America.  The  incurved  male  mid  basitar- 
sus is  a  strildng  feature.  We  have  not  seen  the  male  of 
joergenseni,  so  its  placement  is  a  little  doubtful. 

A  close  relationship  with  Angorytes  seems  evident.  In 
addition  to  the  midleg  character  of  the  made,  differences 

arc  ll;o  curved  or  bent  cu-a  of  itic  liimiwing  in  l.iognrytes. 
the  plain  rather  than  woolly  male  ^u  rna.  and  the  distinc- 
tly grooved  frons.  There  are  stin-     i  hl.iriiies  to  Xero- 
gorytes,  but  the  latter  has  terguin  1  only  slightly  constric- 
ted, maJe  sterna  V  and  VI  with  concealed  basal  hair- 

bru-shes,  and  tlic  to  rowing  qwtted. 
Biology:  Unknown. 

C  lu't  klist  of  f.io.ean  tfs 
cordubemn  (Frit/,),  19(14  (Gorytes),  Argentina 


/oeisenseni  (Brethes),  1910  (Goo^fes);  Argentina 
Ihmoi  (Fritz),  1964  {Gorytes);  Argentina 
puiagonicus  (Fritz),  1959  {ffurji<ii  !'>sfii;n!a)\  .Argentina 
pvlybia  (Handlirsch),  1895  {Ooryles),  Brazil 

catwbuK  R.  Bohart,  1967,  new  Qfoonyniy  by  R.  Bohart 
tmicinctus  (Brithes),  1913  (Gorytes);  Argentina 

Genus  Arigorytes  Rohwer 

Generic  diagnosis:  Small  wasps;  inner  eye  margins  convert 
ing  below  but  least  interocular  distance  1.5  to  2.0  times 
length  of  scape  (fig.  159  J);  frons  with  merely  traces  of  a 
groove  below  midocellus;  labrum  inconspicuous; last  four 
male  flagellomeres  specially  modified,  flattened  or  con- 
cave beneath;  first  llagellomcrc  less  than  three-fourths  as 
long  as  scape;  mandible  with  an  iimer  subtooth;  pronotal 
collar  narrow,  raised  a  little  medially;  not  closely  appres- 
sed  to  scutum;  female  forctarsal  rake  well  developed,  basi- 
tarsus witii  three  blade  shaped  setae  before  apex;  female 
arolia  nearly  equal;  posterolateral  oblique  scutal  carina 
present ;  episternal  sulcus  meeting  scrobal  sulcus  at  nearly 
a  right  angle,  then  directed  downward  and  forward  to 
omaulus;  no  acetabular  carina;  sternaulus  usually  com- 
plete; metapleuron  gradually  narrowed  below;  forewing 
not  pictured,  media  diverging  before  cu-a;  veinlet  between 
recuricnts  sliort:  jugal  lohc  latter  tliari  tegula,  hindwing 
media  diverging  at  or  slightly  before  cu-a  which  is  nearly 
straight:  midtibia  with  two  apical  spun;  male  hindtarsus 

often  inflated;  propodeal  enclosure  broadly  triangular, 
well  sculptured;  spiracular  groove  indisiinct;gastcr  not 
pedunculate;  male  with  seven  ietg»  normally  visible, 
sterna  III  to  \'  with  velvety  haii  inats,  no  concealed  fim- 
briae on  sletna  V  and  V'l,  sternum  V  lll  narrowed  to  a 
slightly  notched  tip  (fig.  176  A);  female  pygidial  plate 
broadly  triangular,  punctate,  nearly  bare. 

Geographic  range:  The  five  known  species  are  all 
from  Si>utlnveslcrri  I  ni'.:..'  State's  with  one  species  oc- 
curring also  in  the  mountains  of  Baja  California,  Mexico. 

Systematies:  The  species  form  two  groups  in  one  of 
which  the  male  liindtarsiis  is  much  larger  than  the  mid- 
tarsus.  Species  in  this  group  are  inxolitus,  cotiuiUettii, 
ruficrus,  and  coachellae.  Xcrogorytes  anaetis  was  placed 
in  Arigaytet  by  Pate  ( 1 947b),  but  this  species  has  a 
furrowed  frons,  incomplete  scrobal  sulcus,  medially  de- 
pressed proiu)tal  collar,  pictured  forewing.  bent  hind- 
wing  cu-a,  and  other  features  which  rule  it  out  (R.  M. 
Bohart,  1967).  Hie  mde  of  anaetis  was  unknown  to 
Pate,  but  it  was  subsequently  discovered  by  R.  M,  Bohart 
in  1958.  The  absence  of  sternal  hair  mats  and  the  pecul- 
iar Sterttttm  VIII  furnished  additional  evidence  of  its 
distinction  Ari?'<rytf'%  is  obviously  related  lo  Ifopltsoides 
and  represents  a  small  .Ncarclic  offshoot  Irom  this  evo- 
lutionary branch.  The  most  recent  paper  on  the  group 
is  that  of  R.  Bohart  (1971). 

Biology:  Unknown. 

Cheddist  otArigorytet 
eoaeh^ae  R.  Bohart,  1971  ;sw.  U.S.;  Mexico:  Baja 

r:!li*'i  I'nia 

cu(]uiliciiii{\\.  Fox),  1895  {Gofytesy,{J,S.;  California 
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Liogorytcs  polybia 


FIG.  1 76.  If  ale  stetnum  Vm  in  the  tribe  GorytinL 

insoHtus(W.  Fox),  1895  (Gorytes);  w.  U,S. 

ilaviiiiis  Haker.  ]')07  (Iloptisok/cs) 
mjicrus  R.  Bohart.  1971;  U.S.:  Calitornia 
smohella  Pate.  1947;  w.  U.S. 

Genus  XcrafOfytes  R.  Bohart,  aew  geniis 

Genalc dUVHosIs:  Small  wasps;  inner  eye  margins  con- 
verging ralher  strongly  below;  median  frontal  groove 
bharp.  labiuin  inconspicuous;  last  four  male  nageilomeres 
specially  modified,  llattcned  or  concave  beneath;  first 
Aagellomeie  less  than  two-thirds  as  long  as  scape;  man- 
lUble  with  an  inner  subtooth:  pronotal  cottar  somewhat 
thiclccncd  latcr>illy  .  ilcprcsscd  :nei!i:illy,  rather  appressed 
to  scutum;  female  furctarsal  rake  weU  developed,  basi- 
tarsus  vrilh  three  bladetike  setae  before  apex;  female 
aroiia  nearly  equal;  posterolateral  obliquo  scutal  carina 
present;  episternal  and  scrohal  sulci  cvaiiCiccnl  but  ar- 
rangement similar  to  Ari^on'rcs:  stcrnaulus  cumj^ete; 
no  acetabular  carina  or  subomauliis:  inetapleuron  some- 
what constricted  below,  nictapleural  groove  coarsely 
pitted;  scutum  moderately  punctate;  forewing  pictured. 


media  diverging  before  co-a;  stigma  moderate,  veinlet 

of  submarginal  cell  II  between  recurrents  short;  jugal 
lobe  larger  than  tegula,  liiiidwing  media  diverging  at  or 
very  near  cu<a  which  is  bent  distally;  midtibia  with  two 
apical  spttfa;propodeal  enclosure  triangular,  boundaries 
pitted,  surface  at  least  partly  and  obliquely  carinulate; 
Spir;n  ul;i!  gmove  indistinct,  gastcr  with  tcrcunt  I  stout, 
only  siiglitly  set  apart  from  11;  male  with  seven  visible 
terga,  sterna  V  and  VI  with  basat  and  normally  concealed 
hairbrushes;  VIM  broadly  bitootfieJ  (11;^.       B);  typical 
male  genitalia:  fig.  164  A;  female  pygidial  plate  sliarply 
margined,  coarsely  and  tongitudfaially  striatopunctate. 

T\'pe  of  ^enus:  Arif;on-res  anaetis  Pate. 

Geographic  range:  Southwestern  United  Slates. 

Systematics:  This  monotypic  genus  is  lcno\Mi  l  iom 
only  a  few  collections  in  southern  Arizona  and  south- 
western New  Mexico.  Pate  ( l^47b)  based  his  original 
description  of  tfnai'ffs  on  the  female  and  assigned  it  with 
some  misgivings  io  Arigprytes.  R.  Bohart  collected  a 
series  of  both  sexes  near  Rodeo,  New  IMexico  in  19S8  and 
recngni/ed  the  many  differences  between  the  male  and 
those  of  Arigorytes.  The  ^ecies  was  placed  by  Boiiart 
(1967)  in  Liogorytes,  but  several  features  of  anaetis  argue 
against  this  course.  These  are  the  absence  of  a  spir:k-iilrir 
groove  on  the  propodeum,  the  simple  male  mid  haMlaisUb. 
a  -^potted  forewing.  a  stout  tergum  1,  concealed  basal  hair- 
brushes on  ;nulo  sterna  V  and  VI  (see  fig.  178  B),  and  the 
rather  distiiiLiivcly  shaped  male  sternum  VIII  (fig.  176  B), 
In  many  respects  it  is  closer  to  Hnpliwidcs  or  Psammaec- 
tus,  but  the  absence  in  anaetis  uf  an  acct^ular  carina  or 
of  a  subomautus  as  wett  as  the  forward  extension  of  the 
scrobal  sulcus  are  differential  cliaractcrs  of  importance. 
Therefore,  it  seems  best  to  consider  it  as  a  separate  genus. 

Oology:  Unicnown. 

Oiecklist  of  Xerogofytes 
anaetis  (Pate),  1947  (Arigorytes);  sw.  U.S. 

Genua  Hoplisiridea  Gri1>odo 

Gourit  ili!:gn<iKi\:  \Ifdiiim  to  small  wasps;  inner  eye  mar- 
gins often  nearly  parallel  and  widely  separated  (fig.  159 
M),  s<Mnetimes  converging  below,  especially  in  males  (fig. 
178  D);  median  front.il  groove  often  indistinct;  lahnini 
inconspicuous;  last  lour  male  flagellomeres  specially  nmd- 
ified,  llattened  or  concave  beneath  (fig.  178  A);  first  fla- 
gellumere  less  than  tlircc-fourths  as  long  as  scape;  mandi- 
ble with  an  inner  subtooth;  pronotal  collar  a  little  thinner 
medially,  rallier  closely  appressed  to  scutum;  female  fore- 
tarsal  rake  well  developed,  basitarsus  with  three  bladelike 
setae  before  apex  (fig.  177);  female  aroiia  usually  equal; 
posterolateral  oblique  scutal  carina  present;  cpistcinal 
sulcus,  when  present,  enduig  at  level  ot  scrobe,  scrobal 
sulcus  sometimes  weak  and  ending  at  episternal  sulcus  at 
nearly  a  right  angle;  stemauhis  and  acetabular  carina  pre- 
sent but  sometimes  weak  and  briefly  inteirupted;  no  sub- 
omaulus;  scutum  usually  coarsely  punctate;  forewing 
usually  pictured  (llg.  177),  media  diverging  before  cu-a, 
stigma  moderate,  veinlet  of  submarginal  cell  II  between 
recurrents  short;  jugal  lobe  laigier  than  tegula,  liindwing 


FIG.  177.  HopUsoides  spilopterus  (Handlirsch),  female. 


'  AT 


media  diverging  at  or  very  near  cu-a  (iig.  1 77);  midtibia 
with  two  apical  spurs;  propodeal  enclosure  usually  with 

longitudinal  caiinulae.  lateral  boundaries  sometimes  in- 
distinct; spiracuiar  groove  present  but  not  well  impres- 
sed; gaster  not  pedunculate,  male  with  six  or  sometimes 
seven  normally  vi^sihle  terga,  sterna  V  and  VI  with  basal 
and  concealed  hairbrushes  (fig.  178  iij,  sternum  VIU 
swofd  shaped  and  pointed  apically  (fig.  175  B);  female 
pygidial  plate  distinct,  often  long  and  ovoid'triangular, 
sides  sometimes  bent. 

Geographic  range:  The  68  listed  species  are  distributed 
overall  continents  except  Australia. 

Systematks:  Closely  related  genera  dtc  I'ia/iiinaecius 
and  Afntynn  u  s^  IJeaumont  0^523)  pointed  out  the 
structural  peculiarity  of  the  plcuron  in  the  former,  and 
Menke  ( 1^67b)  did  the  same  for  the  latter.  Even  with 
these  two  categories  removed,  the  genus  is  still  the  largest 
one  in  the  tribe  and  has  considerable  variation.  Puncta- 
tjon  is  generally  rather  coarse,  especially  on  the  scutum. 
Ytt,  scinipiincliilus  dwi  .^lahralus  are  obviiM.i>  .•xcL-piions. 
The  acetabular  carina  is  generally  strong,  but  in  glabralus 
it  is  rather  weak;  both  dentatus  and  divenus  have  a  promi- 
nent  tooth  marking  the  forward  end  of  the  stcmaulus  in 
males;  pictured  wingS  are  practically  universal,  but  the 
dark  spots  are  sometimes  quite  discrete  (as  in  ^^(^ttrus. 
fig.  1^7)  and  sometimes  rather  diffuse.  In  many  Species 
the  males  have  a  group  ot  long  hairs  laterally  on  the  free 


edge  of  the  clypeus.  These  hairs  often  clump  together  to 
form  a  sort  of  "whisker,"  whfch  may  be  very  strong  as  in 
hamatus  (fig.  1 78  H)  and  dentkulatm  or  moderate  as  in 
dentatus  and  placidus.  In  tricolor  and  glabralus  (iig.  1 78 
G)  the  "whisker"  is  absent. 

In  Noiil!  V-nfiiia  ihrce  main  group :>  may  he  Jis- 
tinguisiied:  (  l)  the  Jtnl iculatus  ffoup  in  which  males 
have  thick  woolly  hair  on  sterna  IV  to  V  (fig.  178  E) 
and  eii-a  is  sharply  heni  in  both  sexes;  (2)  the/I&M'&ftff 
group  in  which  Uie  anteroventral  metapleural  pit  is 
kiger  than  the  midocelius  (fig.  178  C);  and  0)  the 
coslalis  group  in  which  the  above  mentioned  pit  is  not 
larger  than  the  midocelius  (Iig.  178  F). 

Distinctive  South  American  forms  are  the  vespid- 
like  fordani  and  vespoides,  the  extensively  polished 
semipunctatm.  and  the  peculiar  bifasciatus.  The  last 
named  has  the  eyes  of  the  male  converging  strongly 
below  (tig.  178  D).  much  as  \n  Afr<>i;nrytcs. 

The  African  species,  including  the  eenerotype, 
inlricans,  are  very  similar  to  placklm  trom  eastern 
United  States.  The  small  anteroventral  metapleural  pit 
of  the  innicttia  group  is  a  minor  separational  point. 
The  African  group  was  called  "Arpaetttt.  Section  H** 
by  Arnold  (1929). 

Generally  speaking.  Uoplisoides  appears  to  be  moder- 
arely  advanced  on  the  evoiiitionarv'  scale.  It  appears  to 
be  related  to  Sagaiina  and  Arigoryies,  ditlering  trom 


OX) 


tpiloirterus 


FIG.  178.  Male  structural  details  in  Uoplisoides;  A,  antenna,  lateral;  B,  sterna  V-VI;  C.  metapleural  area,  left,  up  -  upper 
metapleural  pit,  ap  =  anteroventral  metapleural  pit;  D.  facial  outlme,  E,  metapleural  area,  left;  F,  gaatralj 
ments  IV-Vt,  lateral;  G-1,  lower  part  of  race;G-H.  front  view;  1,  end-on  view  of  clypeal  truncation. 
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Ihe  former  by  a  loss  sculptured  propodeum  and  txom 
the  latter  by  the  presence  of  a  distinct  acetabular 
carina,  rurthcrinore.  neither  of  the  above  named  genera 
has  concealed  basal  hairbru&hes  on  sterna  V  and  VI  of 
the  mde. 

The  most  useful  publicatioiis  on  the  genus  \o  date 
are  those  of  Beaumoot  (19S2a),  which  treats  the  Pale- 
arctic  species  and  distinguishes  them  from  Faamtmechtt, 

and  R.  M.  Bohart  (lOASh) 

Biology:  Cunsidcr.ibic  iiiroimation  is  available  on 
the  nesting  habits  of  HoplisoiJes,  but  only  a  few  com- 
plete studies  have  been  made.  These  concern  coslalis 
(Reinhard,  1925a,  b,  1929b),  mco/or  (Evans,  etal, 
1954),  /wwa/M.ir  (Powell  and  Chcmsak,  I<>59b),  and 
placidm  nebulosus  (Evans,  1966a).  A  summary  uf  these 
and  other  reports  has  been  given  by  Evans  (1966a). 

Prey  seems  to  be  practically  conrined  to  a  single 
family  uf  Homoptera  for  a  given  wasp  species.  Thus, 
Membracidae  are  used  by  hamatus,  costaiis,  plaeldus 
wbulostis.  spiloprcnis,  uinhoiucitln.  ;ind  'fuiujikiili: 
Gcadellidae  are  used  by  Jenikuiaius,  irkulur,  and  giab- 
mna;  and  Fulgoridae  (in  the  broad  sense)  are  used  by 
latifrons.  and  putictuoms. 

Observatii^ins  of  Evans  and  others  on  placidus  nebulosus 
are  fairly  typical  for  the  genus.  Female  wasps  select 
rather  open  sandy  areas,  although  the  nest  entrance  may 
be  concealed  beneath  a  leaf  or  overhanging  rock.  The 
nests  are  generally  solitary,  but  a  single  female  may  con- 
struct several  nests  near  each  other.  Burrows  slant  into 
the  sol]  for  about  9  cm  and  end  in  one  to  three  ceOs. 
The  burrows  arc  almost  invariably  closed  while  the  wasp 
is  away  and  partially  so  when  she  sleeps  overnight  m  a 
nearly  completed  nest.  Prey  is  carried  head  forward,  ven- 
ter to  venter,  and  is  held  hy  the  inidlcgs  of  the  w.isp  in 
tliglit  It  is  then  shilted  lu  the  hind  legs  as  the  wasp  cn- 
leis  its  buiiow.  Tteehoppers  are  ■il.u  kcd  with  hi-:ui  point- 
ed in,  and  an  egg  is  laid  on  the  top  (last)  one  alongside 
die  coxae.  Sand  is  scraped  into  the  completed  burrow  and 

is  pounded  into  place  with  strong  blows  of  the  t:p  n!"(hc 
abdomen.  Prey  consists  of  both  adults  and  nymphs,  a- 
bout  10  to  15  per  cell,  and  belonging  to  the  fdlowing 
Ircchoppcr  cenera  as  summarized  hy  Evans  (l*'66a): 
Campyleiiclua,  Lndiatopa,  Lntylia,  Micrnct'tttrus,  Palo- 
nica,  Fublilia,  Spissistybts,  Telamona,  and  Vanduzea. 

Veiy  similar  observations  on  Hoplisoides  hamatits  (as 
Psammaecius  adomatus)  were  reported  by  Powell  and 
Clicnisak  ( l''5''b  l,  A  point  of  difference  was  that  some 
80  nests  were  loosely  grouped  along  a  roadway.  Second- 
ly, females  apparently  spent  the  night  away  from  the 
nestine  area.  Tliirdly,  the  prey  were  nymphs  only  of  a 
mcmbracid,  presumably  of      g(tn\x%  Sliclocepliala. 

The  following  three  previously  unpublished  notes  are 
added  to  known  information.  ff<>pli<;i>ic!es  plaruliis  nchii- 
hsus.  several  nests  were  observed  during  June  and  July 
196.S  at  l.;ikc  Tcxoma,  Oklahoma  by  R.  M.  Bohart  and 
J.  F.  Holland.  The  burrows  were  in  white  sand  near  the 
crest  of  a  dune  and  slanted  some  9  cm  into  the  ground. 
One  cell  containeil  1 1  nymphs  of  the  membracid.  Liiry- 
lia  concisa  Walker,  and  another  cell  yielded  nymphs  and 


adults  of  the  menibracids,  Entylia  concisa,  Tylopclta 
brevbVm  Duzee.  and  Cerasa  sp.  (determinations  by 
R.  C.  Froe.schner). 

Jiopiisoides  hamatus:  F.  D.  Parker  collected  spwi- 
mens  oTEp^sion  moesrus  entering  burrows  ofhmiatus 

on  12  May  1*'61  near  Lake  Berrv'essa,  N'.ipa  Co-.Talifornia, 

IJuplisuides  glabratus:  R.  Bohart  and  D.  Linsdale  ob> 
served  nesthig  of  ^abratua  near  Rodeo,  New  Mexico  on 
28  August  1958.  Burrow>  wore  abisui  J.."^  cm  long  and 
slanted  into  the  sandy  soil.  One  oval  cell  was  packed  with 
90  nymphal  and  eight  adult  leafhoppers,  identified  by  J. 
P.  Kramer  as  Aceratagallia  iihlcri  (  Van  Du/.ee).  An  egg 
measuring  2.2  by  0.66  mm  was  attached  to  the  last  prey 
member.  The  leafhoppers  were  appiieafly  being  gathered 
among  nearby  flowers  of  a  yellow  composite,  Baikya 
j^enMUata.  Many  female  wasps  were  collected  in  par- 
tial concealment  in  the  petals  beneath  the  flower  heads. 

A  variety  uf  parasites  have  been  reported  to  prey 
upon  species  of  HopUstMes.  Briefly,  these  are  as  follows. 
HoplisniJc;  crisralis:  a  nyssonin,  Fpinyamn  giiaU',"!ii!>:n- 
«j  hoplisivora  ( Reinhard.  1923b):  a  chrysidid,  tJampus 
viriJicyatmts  Norton  (Kronibein,  1963a);  a  sarcophagid, 
Amobia  aurifroin  Townseml  (Reirthard.  I'>2''h)  flop- 
lisoides  hamatus:  a  nyssonin,  Lpiitysson  nun'stus 
(Powell  and  Chemsak,  1959b  and     D.  Parker,  above 
record).  Hoplisoides  latifrons:  a  nyssonin,  .\yssoii  dimi- 
dttttus  (Maneval,  19.19).  Hoplisoides  placidus  nebulosus: 
nys.soniii^  \  vs  v  '/;  c/i/a  Artd-.vaniv,  tpinysson 
basilaris  luberculatus  (Evans,  1966a).  Hoplisoides  tri- 
color: a  nyssonin,  EpbiiymH  b^a  (Evam,  et  oL,  1954). 

Checklist  ot  Hoplisoides 

aglaia  (Handlirsch ).  I S95  (Go/ytes);  s.  Africa 

eup^RNEVReHajidlirsch.  ISOS  (Gorytcs) 
o/ffVff  (P^te),  X^^^l  {Psamnum  iu\):  Dominkim  Kepiihlic 
asiim-innh  (.Slruiid),  I')  10  l^,". -ri  /cv):  Paracuay 

ater  (Gmelin),  1790  (kVipa);  W.  indies,  new  name  for 
Vespa  tridncttt  (Fabricius),  f  Art.  59c) 

tririin  ttis  l  ahricius.         {(yjhro).  nec  I'tspatli- 
'  incia  1-abricius,  1775.  now  in  Sphecius 

irislrigalus  Fabricius,  1 798  (ilfefiHiiiif ) 

beltiii  Dahlhom.  1H42  (lA-sriphoms) 

scilulus  Cresson.  lX(i5  (llarpactus) 
hanJraensis  (Giner  Mari).  I'>54  (Goryres);  India 
basutomm  (Arnold),  1958  (Gorytes);  s.  Africa 
M/Scscnrmf  (Br^thes).  \*iQ9  {Gorytes),  Paraguay 
hipustulatus  (.Arnold),  1945  {Gorytes),  Madagascar 
boranensis  (Guiglia),  1940  {Arpactus)\  Ethiopia 
braunsii  (Mandlirsdi).  1901  (Gorytesy,  se.  Africa 
calliope  (Arnold),  1<^.16  {ArpaclusY.  Zaire 
carinatus  R.  Bohart.  1968;  U.S.:  Ariz.;  Mexico:  Son. 
cazieri  R.  Bohart,  1968;  U.S.;  Arizona 
confertus  (W.  Fox),  1895  {Gorytes);  N.  America 

imperkdetws  Bradley,  1920  (Gorytes),  new  synonymy 
hv  R  Bohart 
conjusus  (I>utt),  1922  ifSorytes),  India 
^confima  (Alayo).  1969  \Ps<mmeecms)',  Cuba,  nec  Dutt, 

m22 

coslalis  (Cresson),  1872  (Gorytes);  N.  and  S.  America 
ssp.  AWitfjiiAs  (W.  Fox),  1895  {Gorytes);  n.  centr. 
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U.S.,  new  status  by  R.  Bdiart 
craverii  (A.  Costa).  1869  (/fop/jsus);  Europe,  sw.  USSR, 
Middle  East.  Mongolia 
Ottomanus  Mocsary.  187'>  {//opliaus) 
ssp.  merceti  (Beaumont),  1950  {Gorytes);  Spain 
dentatin  (W.  Fox),  1893  (Gorytes).  sw.  U.S. 
denlkidatm  (Packard).  1867  (Gorytes  ).  N.  .America 
barbatulm  Handlirsch,  1888  (Goryies),  new  synonymy 
by  R.  Bohart 
tsp.  hypciiL'tcs  (Handlirsch),  1S')5  (Gorytvs):  Centf. 
and  S.  America,  new  status  by  R.  Buhart 
divenusQti,  Fox).  189S  iCorytes);  U.S.:  California 
(■m<'r)'' (Gribodo),  1894  (//op/rvi/.?);  se.  Africa 
fwrvrtomc  (  Arnold).  1956  (Gfjn'to);  s.  Africa 
/eae (Handlirsch),  1895  {Goryies):^CTU 
femtgineus  {SpittfAn),  1838  (Hoplisus):  n.  Africa 

im^nensh  Nadig,  1934  (Cori7<».s) 
jloridicus  R.  Bohart.  1968;  U.S.:  Florida 
yi/sc't/s  (Taschcnberg),  1875  {Hoplisus);  Brazil,  raised  from 

synonymy  by  R.  Bohart 
gazagnuirci  {V\:uidliT'ich].         ((7i)n-fi'0;  Algeria 

ssp.  maroccanus  (Dusmet),  1925  (G&r)^fes);  Morocco 
ssp.  dfartnguendus  (Yasumatsu),  1939  (Gcn^/o);  China, 

e,  USSR 

glabratus  R.  Boiiurt.  i')(>8;sw.  U.S. 

hamatus  (Haiulliisch),  1888  (Gorytes);w.  N.  America 

spilagmphta  Handlirsch,  1895  \flotytes\,  new  ^nony- 
my  by  R.  Bohart 

arizonensis  Baker.  1907,  new  synonymy  by  R.  Bohart 

adormtus  Bradley,  1920  (Gorytes)^  new  synonyrny 
by  R.  Bohart 
homoiivi'uis  (SjIuiI/).  I''06  (6\)ri'/t'S).  India 

politus  Bingliam,  1897  {Gorytes),  nec  F.  Smith,  1873 
jlSieifn?ff  (Handlirsch),  1893  (Gorytes):  Brazfl 
/Bip(ft'/-(Bin;:;lianit,  18')7  f(7f'n7('i):  Bunna.  icctotyperf, 
Tenasserim,  Burma  (  .Mus.  London),  present  designation 
by  R.  Bohart 
wsMfam  (Urcsson),  1865  (//<//pfl(7;/s);Cuba 
mmtfl/fs  Giibodo,  1884;  se.  Africa 
irUipeimis  (F.  Smith),  1856  {Goryics):  Brazil  to  Mexico 

Jasdadpennis  Cameron,  1890  (Gorytes),  new  synon* 
ymy  by  R.  Bohart 
/flwwt'/  ( Alayo),  196''  {Pswnniaecius):  Cuba 
/<r/i//nA:i  (Handlirsch),  1895  (Gor^'^^)' Indonesia:  Timor 
jUfocoa  (Alayo).  1969  (PstmmaeciusS\  Cuba 
/«/t/fl/»' (Handlirsch),  I8'>5  {Gorytes):  Paraguay 

(Rohwer),  I') 1 1  ((/'nn  /i  v):  .Mexico 
tof(^«J  (Spinola),  1808  {Gorytes);  Eurasia 

pukhvllus\\\-^mdi\.  1851  (Unpliam) 

miimius  Mocsary,  \  {f/oplixus) 
Uheriemis  (Arnold),  19^6  {Arpacttts):  Liberia 
maniikuli  T%meki,  1963;  Thailand 
morsAffff/ (Turner),  I9IS  (Arpactus).s.  Africa 
menJozamis  { iircthes),  1913  (GoryM)',  Argentina, 

Brazil,  Venezuela 
montivagus  (Arnold).  1951  (Gorytes);  Ethiopia 
morn-mi'!.  (Strand),  I'MO  (Gorytes);  Paraguay 
mweniensts  (Arnold),  1952  (Gorytes);%.  Africa 
orientalis  (Handlirsch),  1888  (Gorytesy.  India 

tricohr  F.  Smith.  1875  (Gorytes),  nec  Cresson,  1868 


pamnensis  (Maid!  and  Klima),  1939  (Gorytes);  Panama 
maculipennh  Cameron,  1890  (Ht^ttisus),  nec  Giraud, 

1861 

pletUS  (F.  Siiiitli ).  1  S56  {Gorytes);  India 

caplttttus  Nurse,  1902  (Gorytes),  new  ^nonymy  by 
It  Bohart 
placidus  F.  Smith,  1856:  se.  U.S. 
rufipes  F.  Smith,  I8S6  (Gorytes) 
ssp.  nebutosus  (Packard),  1 867  (Gorytes);  e.  N. 

America,  new  statll^      K  Bohaii 
anttatus  Provancber,  1887  (Gorytes),  new  synonymy 
by  R.  Bohart 

mierocephaltis  Handlirsch,  1888  (Gorytes),  new  syn- 
onymy by  R.  Bohart 
peisvmfef  Handlirsch,  1888  (Gorytes) 
harringtonii  Provancher,  1888  (JPhUmthus),  new  syn- 
onymy by  R.  Bohart 
ssp.  birkmanni  Baker,  1907;  sw.  U.S..  new  status  by 
R.  Bohart 

pruinosus  Baker,  1907,  new  synonymy  by  R.  Bohart 
projectus  R.  Bohart,  1^68;  U.S.:  California 
punclij'rons  (Cameron),  1890  {Gorytes);  w.  N.  America 
bid.  Mexfco 

giilielmi  Viereck,  1907  (Gorytes),  new  synonymy  by 

R.  Bohart 

punctuosus  (Evei^mann),  1849  (Hoplisiis);  Eurasia 
ptmctatus  iCirschbaian,  1853  (iloplisus) 
cfttssleomfs  A.  Costa,  18S9  (HopUsus) 

mamlipcnnis  Giraud,  1861  (f/oplisus) 
ibericus  Mercet,  1906  (Gorytes) 
ssp.  cnrttdus(k,  Costa),  1893  (Gorytes);  n.  Africa 
,7;/('Jr/(A'/r/f/ (Handlirsch),  18')5  (rTnnvr?)!  Algeria 
remotus  (Turner),  1921  (Arpactus);  India 
se/ni6ote//(Amald).  1932  (4ipacAif);  Zaire 
semipunctatus  (Taschenbers!).  1 875  (^opiiblis);  Argentina; 

s.  U.S.  (probably  introduced) 
^pflto/>/en«  (Handlirsch).  1888  (Gory tes);  y/ .  U.S. 

maculatus  Handlirsch,  1895  (Croo^'^^X  new  lynonymy 
by  R.  Bohart 

pogonojes  Bradley.  1920  (Goo^'^^X  new  synonymy 
by  R.  Bohart 

Sf^endbhdus  (Bradley),  1 920  (Gorytes);  sw.  U.S.  to  Cali- 
fornia 

thdia  (Handlirsch),  1895  {Gorytes);  s.  Africa 

trmsMidetals  Cameron.  1910  (Gorytes) 
ttitsotor (Cresson),  1868  (Gon'tcs);  U.S..  Mexico:  Sinaloa 

helUmthi  Rohwer,  U'l  I  {Gorytes) 

ruJocatiJattis  Mickcl.  U'l^  {Iloplisus) 
umboniciJa  ^atc,  194 1;S.  America:  I  rinidad 
MW/a//n/,T  (Arnold),  1929  (/iTJac/uj);  s.  Africa 
vcspoiJes  ( F.  Smith),  1873  (<Gorytes);  centr.  and  S. 
America 

robtalus  Handlirsch,  1888  (Gorytes),  new  synonymy 
by  R.  Bohart 

sericeus  Cameron,  1905  {Jcuma),  new  ^nonyroy  by 
R.  Bohart 

auropihneUtis  r;i'TK  inn,  1912  (Gorytes),  new  synon- 
ymy by  R.  Bohart 
viMtei  (Cameron),  1905  (/fop/aiis);s.  Africa 


522  SPHEOD  WASPS 

Genus  SagenteU  R.  Bohart 

Generic  Jiai:nnsh:  Medium  to  small,  mosily  black  wasps; 
mncf  eye  inuigins  nearly  parallel  and  widely  separated  or 
converging  somewhat  below,  head  broader  than  long  in 
front  view;  median  frontal  groove  weak  or  indistinct; 
tabnim  inconspicuous;  last  four  male  flagellomeres  spe- 
cially niotiit'ieii,  tlattcned  or  ctmcnve  beneath;  first  (lagel- 
lomere  two-thirds  to  nine-tenths  as  long  as  scape;  mandi- 
ble with  an  inner  subtooth;  pronotal  collar  rather  even  dl 
across  and  cinsoly  apprcssod  to  sciituiTi,  femalo  forotiirsal 
rake  well  developed,  basitarsus  wiUi  three  bladelike  setae 
before  apex;  foreleg  arolium  of  female  much  laiger  than 
iiilu-i  ;iri<'i;r.  foiMale  nidlU'la  sttnitly  produced  at  upper 
apex  and  bcarnic  a  riiigci  ^liapcd  bpinc:  postcralatcral 
oblique  SCUtal  catina  present;  epistcrnal  sulcus  sli<>rt  when 
present,  ending  at  level  of  scrobe,  scrobal  sulcus  when  pre- 
sent joining  episternal  sulcus  at  about  a  rigJit  angle;  ace- 
tabular carina  present,  sternaulus  complete  or  partial; 
metapleuron  gradually  narrowing  below;  scutum  tmpunc- 
tate;  forewing  spotted,  banded  or  stront^y  darkened  to- 
ward base,  niedia  diverging  before  cu-a,  stigma  moderate, 
veinlet  of  submarginal  cell  11  between  recurrents  short; 
jugal  lobe  larger  than  tegula,  hindwing  media  diveigjng 
at  Of  very  neat  cu-a;  propndeal  enclosure  striate  and/or 
areolatc,  propodeum  otherwise  coarsely  areolate;  spiracu- 
lar  groove  not  defmed;  gastral  segment  1  narrow  to  stout 
but  swelling  evenly  into  II;  male  with  seven  visible  terga, 
no  concealed  or  visible  sternal  hairbrushes,  sternum  VIII 
usually  protruding  and  sting  shaped  (  tig.  175  C);  female 
pygidial  plate  with  disk  slightly  raised  and  punctate  as 


FIG.  179.  Male  genitalia  in  the  tribe  Gorythu;  A,  Lio- 
goiytet  potybta;  B,  Afivgorytts  gibbotut. 


opposed  to  terminal  smooth  part. 

Geographic  range:  South  America,  especially  BraziL 
One  of  the  six  species  ranges  into  Central  America  and 

Mexico. 

Sysuiiialics:  Sa^enisia  is  relaievl  to  HoplisuiJes  as  evi- 
denced by  general  appearance,  the  presence  of  an  acetabu* 
lar  carina,  and  the  indistinct  spiracular  groove  on  the  pro- 
podeum. However,  the  coarsely  areolatc  propt)deum, 
smooth  scutum,  enlarged  female  foreleg  arolium,  oddly 
spined  female  midtibia,  distinctive  female  pygidial  plate, 
and  absence  of  concealed  basal  bnidies  on  male  sterna 
V  to  VI  indicate  .i  genus  somowluit  removed  from  olheu 
in  the  group.  The  most  striking  species  is  the  type  of 
genus,  seuteUarb.  It  has  beautifully  banded  wings,  a 
briclit  orange  scutellum.  and  silvery  micropubescence 
on  tile  propodeum  and  tergum  1.  OJher  species  arc  more 
sombre,  but  all  have  pictured  wings  and  the  elaborate 
propodeal  network  which  is  the  trademark  of  the  gcnus. 
We  have  seen  a  female  of  an  Argentine  species  which  is 
unusual  in  having  flagellomere  I  about  as  long  as  the 
scape.  A  generic  description  and  illustrations  weie  given 
by  R.  M.  Bohart  (1967). 

niolrigy:  V.  X.  Williams  ( l<):f<a)  has  publisiicd  the 
only  report  of  which  we  are  aware.  He  recorded  Sagen- 
bta  bnaSiensii  (as  Gmyfes)  nesting  near  Belem,  Brazil 
in  banks  <if  rich  soil  alone  the  jungle  margins.  The  short 
burrows  were  located  in  masses  of  earth  exposed  by  the 
roots  of  trees  blown  down  by  wind.  Cells  were  provi- 
sioned with  nymphal  and  adult  fiilgorids  of  several  gen- 
era induding  Dictyophora  and  presumably  Thionia.  One 
cell  contained  six  immature  fulgorids,  and  another  had 
five  adults  and  one  nymph.  The  wasp  egg  was  attached 
to  the  side  of  the  thorax.  The  unearthed  and  unhatched 
cocoons  were  "more  or  less  enveloped  by  the  remains  of 
the  homopterous  victims  and  consisted  of  a  soil  cask  that 
was  gently  rounded  at  the  fore  end  and  more  narrowed 
and  drawn  out  a  little,  nipplelike  at  the  b;ise.'"  We  have 
seen  one  female  Sagtntsia  from  Riu  de  Janeiro  (at  Mus. 
Washington)  pinned  with  a  iaige  adult  membiacid,  pie- 
sutnably  its  prey. 

Checklist  oi Sagenista 

austerus  (HandlirschJ,  1893  {Gorytes);  Brazil 
bratOknsis  (Shuckard).  1838  (Gorytes);  Brazil 
cayennemis  (Spinoia).  1841  {Ht^isus);  Centr.  and  S. 

America 

anfhracipenellusTaschenheig,  1875  (Hoplisus) 
scutellaris  (SpiadU),  1S41  (Hoplisus);  S.  America 
Mllgiifmms  Dominique,  1901  (Harpacies),  new 

ynoiiyniy  liy  R  linlur! 
flebrigi  Brethes,  1909  (Gurytes),  new  synonymy 
by  R.  Bohart 
seminiger  (lyMhotn).  lS4.i  (Hoplisus):  Brazil 
sepukhruiis  (ilandlirsch),  1888  {Gorytes),  Brazil 

Genus  Afrogorylcs  Menkc 

Generic  diagnosis:  Medium  small  wasps;  inner  eye  mar- 
gins convef^  strongly  below  (fig.  1 57  0);  median  fron- 
tal groove  present  but  somewhat  irregular;  labium  faicon- 
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spicuuus;  vertex  muundlikc;  last  luur  nude  flageliuineres 
specially  modified,  flattened  or  concave  beneath,  last  one 

elongate  and  arcualc;  first  nagellonicrc  vcr\'  short  in 
male,  less  (haii  halt  as  lung  as  scape  in  female;  mandible 
with  an  inner  subtooth;  pronotal  collar  rather  dosely  ap< 
pressed  to  scutum,  sharply  edged  in  front  near  middle; 
female  turelarsal  rake  moderately  developed,  basitarsus 
with  two  long  blades  before  apex;  female  foreleg  arolium 
not  much  larger  than  others:  posieinlaierul  oblique  scu- 
tal  carina  present;  epistcrnal  sulcus  absent,  scrobal  sulcus 
foieshortened  and  slaiiting  backward  and  downward; 
oinaulu<;,  stcrnaulus  and  acetabular  carinae  present, 
ORiaulus  toothed  bolov^ ;  metapleuron  broadened  below; 
scutum  ooaiscly  punctate,  admedian  lines  joining  to 
form  a  median  carina:  forcwing  liglitly  pictured,  media 
diverging  before  cu-a.  stigma  moderate,  veinlet  ofsub- 
marginal  cell  II  between  recuncins  ^lH>rt;  jugal  lobe 
laigpr  than  tegula;  hindwing  media  divergbig  slightly 
beyond  cu*a  which  is  strongly  curved  near  distal  end;  mid- 

tibia  with  two  apical  spurs;  propodeal  enclosure  small, 
longitudinally  striate;  no  spiracular  groove;  gaster  stoutly 
pedunculate;  male  with  seven  terga  nonnally  visible,  sterna 
without  concealed  or  visible  hairbrushes,  sternum  VIII 
sword  shaped  distally,  typical  male  genitalia:  Hg.  179  B; 
female  pygidial  plate  Mnell  developed,  smooth  medially. 

Geographic  range:  Sourfiein  Africa. 

Sysicmalics:  A  close  relatumship  with  JloplisoiJes  is 
evident.  Prmcipal  distinguisiiing  fesWins  of  Afrogorytes 
are  the  single  carina  of  the  admedian  scutal  area,  the  pe- 
dunculate abdomen,  and  the  unusually  stout  legs.  Among 
the  other  structures  figured  and  discussed  briefly  by 
Menke  (1967b),  the  ventral  tooth  shaped  process  at  the 
lower  end  of  the  omaulus  is  particulariy  striking.  In  some 

reflects  :!:is  resembles  the  tooth  present  in  ffoplisoiJcs 
dentalus  and  may  indicate  a  mutant  tendency  in  lliis  group 
of  wasps.  A  narrowing  of     frons  below  is  seen  in  vaiying 
degrees  in  Hoplisoidcu.  particularly  in  males.  Afrogon'tes 
carries  it  to  an  extreme  (tig.  137  O).  There  appear  to  be 
three  closely  related  species  in  the  genus,  but  this  has  not 
been  thoroughly  explored. 
Biulogy:  Unknown. 

Checklist  of  A  frugory  ics 

gibbosus  (Arnold),  1936  (Arpactus)',  s.  Africa 

m('/;.v/n'M/.v  (Handlirsch).  I8')4  (G<>r\'lcs:):<i.  Africa 
silvcriocki  (Turner),  1^1.^  (Gorynes);  s.  Africa 

Tribe  Sti7:ini 

Stizins  are  mediurn-srnali  to  large,  rather  stout  wasps 
which  are  often  yellow  and  black,  red  and  black,  or 
more  rarely,  all  black.  Several  species  of  the  genus  Stizus 
superficially  resemble  cerUdn  dcida  kilen  of  the  goiy- 
tin  genus  Sphccius.  whereas  others  are  remarkably  simi* 
lar  to  the  Bembicini. 

The  largest  members  of  the  tribe  are  in  the  genus  SrP 
:us,  the  Ncarctic  species  of  which  are  rather  rare  in 
spite  of  the  abundance  of  their  presumed  Orlhoptcran 
hosts.  On  the  other  hand  the  medium  to  small  species 
of  Bembecinus  are  amo«g  the  commonest  bush  visiting 


wusps  in  iclativcly  diy  legions. 
Diagnusltc  characien: 

1 .  (a)  Eyes  converging  below  (sometimes  only  slightly), 

(b)  ocelli  well  developed. 

2.  (a)  Labrum  exserted  but  exposed  area  broader  than 
long  (fig.  180  A-C),  (b)  palpal  formula  6-4. 

3.  (a)  Scututn  with  admedian  lines  well  separated,  (b) 
notauli  absent  or  taint,  (c)  oblique  scutal  carma 
present  (fig.  1S6C),  (d)scutellum  with  lamelliform 
edge  overlapping  mctanotum  (fig.  180  1). 

4.  (a)  Omaulus  absent,  (b)  acetabular  carina  and  ster- 
nauius  absent,  (c)  epistemal  and  scrobal  sulci  fomw 
ing  a  continuous  arc,  the  episternal-scrobal  sulcus 
(absent  in  Bembecinus),  thus  defming  a  hypoepim- 
eral  area. 

5.  (a)  Metapleuron  consisting  of  upper  metapleural 
area  only,  separated  by  a  sulcus  from  propodeum; 

uppin  lateral  surt'ace  of  propodeum  not  spinod 
nur  dentate,  (c)  propudeal  enclosure  extending  tar 
ontoverlteal  slope. 

6.  (a)  Midcoxac  slightly  separated,  (b)  midtibia  with 
two  apical  spuis  (except  a  few  StizoUcs),  (c) 
arolia  equal  on  all  legs  (except  suriie  leinaicfleiM- 
hecinm).  1 .1 )  female  with  a  foretarsal  rake,  (e) 
plantulac  absent. 

7.  (a)  Forewing  writh  media  diverging  close  lo  or  be- 
fore cu-a,  (b)  prestigmal  length  of  submarginal  cell 
I  much  more  than  length  of  wing  beyond  marginal 
cell,  (c)  stigma  small  (fig.  180  l),i:),  (d)  three  sub- 
marginal  cells,  11  not  petiolate  (except  some  iictn- 
bednus)t  receiving  both  recurrent  veins  (fig.  180 
D.E). 

8.  (a)  Hindwing  costa  well  developed,  (b )  media  di- 
verging before  cu-a  (fig.  180  G,[l),  jugal  lobe  about 

half  as  long  as  anal  area. 

9.  (a)  Gaster  sessile,  teiguni  1  nearly  as  bioad  as  II: 
(b)  sternum  I  with  a  median  ridge  toward  base,  (c) 
male  with  seven  visible  terga,  Vll  with  laterobasal 
spiracular  lobes  (fig.  180  M),  (d)  male  sternum  Vlll 
with  three  distal  prongs  (fig.  ISO  J.K).  (e)  male 
genitalia  with  volsella  differentiated  into  cuspis 
and  digitus,  (f)  female  pygidial  plate  often  absent 
or  weakly  indicated  (fig.  180  F). 

SysU'/Huiici:  As  discussed  under  the  ^stematics  of  the 
subfamily,  the  Sti/ini  occupy  an  intermediate  position 
!>eiween  gorytins  and  bembicins  (fig.  7). 

Witllin  the  Nyssoninae,  the  Stizini  exhibit  such  gener- 
alized characters  as  two  midtibial  spurs,  palpi  of  usual 
type,  admedian  scutal  lines  separated  and  the  area  be- 
tween them  ilat,  normal  ocelli;  sessile  abdomen,  and 
three  submargimd  cells.  Sonne  of  the  specializations  that 
occur  throiighout  the  Sti/ini  are:  labrum  exseried.  (ob- 
lique scutal  caiiiia  present,  scutellum  oveitapp;ne  meia- 
ootumwitha  thin  lamina,  principal  landmark  sulv  i 
mesopleuron  reduced  to  an  episternal-scrobal  sulcus  that 
defines  hypoepimeral  area  or  sulcus  absent,  propodeal 
enclosuie  extending  far  onto  vertical  slope,  submarginal 
cell  1  greatly  elongate,  sternum  1  with  a  median  ridge 
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FIG.  180.  Morphology  in  the  tribe  Stizini;  A-C,  facial  portraits,  D,E,  forewing  venation;  F,  pygidium;  (J.H.  hintlwing  ven- 
ation; I,  scutellum,  mctanotum  and  propodcum,  dorsal;  J,K,  sternum  VIII;  L,  gastral  segments  1-V,  lateral;  M, 
terminalia,  lateral;  N,  last  three  nagellomeres,  lateral. 


toward  base,  male  terguin  Vli  with  latcrobasal  spiracuiar 
lobes,  and  male^emum  VIII  with  three  prongs.  Also 
occurring  in  some  Stizini  are  simple  mandibles,  petiolate 
submarginal  cell  11,  enlarged  aroltum  ut  fureleg  in  female, 
reduction  of  female  pygidial  plate,  and  only  one  mldtibial 
spur. 

Ttie  many  structural  similarities  between  Spliedus,  a 
gorytin  genus,  and  Stizus  led  earlier  workers  to  place  them 
in  the  s:ime  trihe  nndcnibledly  many  of  tlic  similarities 
can  be  cxp!;nnLHl  In  parallel  dcvclopnicni.  iiui  lo  do  this 
entirely,  stt  ri     i  imagination.  However,  it  it  were  not 
for  the  omaulus  and  shorter  first  submarginal  cell,  Spheci- 
us  would  be  placed  in  the  Stizini  In  any  case  it  appears 
that  Stizus  developed  from  iSphcciui-Wkn  form.  Stizoides 
can  be  viewed  as  an  evolutionary  excursion  into  clepto- 
parasitism,  and  Banbeeima  as  a  sidelhie  which  took  ad- 
vantago  of  progressive  nest  provisions  usbig  a  different 
type  of  prey. 

Biology:  This  is  discussed  under  the  genera,  but  in 
summary  it  can  be  said  that  all  members  of  the  tribe  arc 
ground  nesting;  prey  is  Orthoptera  or  Mantodea  in  the 
case  of  Sttoa  and  Stizoides.  althoui^  the  latter  Is  a  dep- 
toparasitc;  and  Retnhrcmts  utilizes  a  variety  of  homop- 
tcrous  ""hoppers."  As  pointed  out  by  tvans  (1955b),  the 
evolution  in  nesting  habits  starts  with  Stizus,  which  mass 
provisions,  but  it  is  already  specialized  since  it  lays  its 
egg  on  the  first  grasshopper  prey  rather  than  the  last. 
Bcinhci  iinis  bus  advanced  iiuich  larther,  since  it  lays  an 
egg  on  a  special  mound  in  the  empty  ceil  then  provisions 
progresshrely  as  the  larva  grows. 

Key  to  >;enera  of  Sti/ini 

1.  Propodcum  cunipresscd  into  a  ridge  poster- 

laterally,  the  riiipe  usually  notched  I  fig. 
180  I);  episternal-scrobal  sulcus  ;ibsent; 
hindwing  media  divergmg  close  to  cu-a; 
median  cell  with  only  one  distal  appendix 
(fig.  1 80  G);  male  flageilomere  IX  with  a 
spinclikc  apical  prt>jeclion,  at  least  in  West- 
ern Hemisphere  forms  (fig.  180  N);  man- 
dible usually  dentate  suhapieally  (fig.  180  C); 

cosmopolitan   Bembecinus  A.  Costa,  p.  S29 

Propodeum  not  ridgelike  potrterolateraliy; 
cpisternal-scrobal  sulcus  present;  hind- 
wing  media  diverging  far  before  cu-a 
(tie-  I  SO  II).  median  cell  with  r.wi  distal 
appendices  (fig.  180  II);  male  llagellomerc 
IX  without  ii  spinelike  projection   2 

2.  Eyes  only  slightly  closer  below  than  above 

(fig.  180  B):  mandible  dentate  suhapieally 
(fig.  \H()  B);  a  low  and  somewhat  double 
ccinvexity  present  below  miducellus;  wule- 
spreaU  Inn  not  Neotropical  nor 

Australian  Sinus  Latreillc,  p.  S2S 

Eyes  converging  strongly  below  (fig.  180  A); 
mandible  simple  (fig.  180  A);  a  prominent 
hump  below  midocellus:  widespread  but 

nut  Neotropical  nor  Ausii.ili.m   

 Siizoidci  Ciuerm-Meneville,  p.  527 


Genus  Stizus  Latreille 

Generic  diagnosis:  Eyes  converging  slightly  below,  at 
least  narrower  below  than  above  (fig.  180  B);  a  low  and 
somewhat  double  convexity  below  midocellus;  mandible 
dentate  subapically;  exposed  partof  labrum  moderately 
convex,  usually  a  fourth  to  a  third  as  long  as  broad;  male 
antenna  without  a  projection  on  flageilomere  IX;  scutel- 
lum  typically  (but  not  always)  with  a  medial,  pubescent 
depression  in  the  fema!::  pi  npodeum  not  compressed  into 
a  ridge  posterolaierally;  midtibia  with  two  apical  spurs; 
forewing  with  submarginal  cell  II  open  in  front  (fig.  180 
1');  hindwing  medi;;  diverging  far  before  cu-a  (fig.  180  E). 
median  cell  with  two  distal  appendices;  prccoxal  sulcus 
usually  present. 

Geographic  range:  The  third  lare.cst  iicnus  in  the  sub- 
family behind  BembLx  and  Bembecinus.  We  have  listed 
127  species,  and  these  range  over  much  of  the  temperate 

and  tropica!  areas  of  the  worli!  '.viili  tlie  apparent  excep- 
tion of  southeast  Asia,  Australia,  and  .South  .'Vineiica.  In 
North  America  there  are  four  destnbca  species:  hrevi- 
pennis  from  Maryland  to  South  Dakota  and  Texas,  iridis 
from  Utah  and  California,  «cctc/enffl/H  from  California, 
and  texanus  from  southwestern  U.S. 

Systematics:  Wasps  of  this  genus  are  mostly  medium 
sized  to  large  (up  to  34  mm  long),  often  black  and  yel- 
low with  some  red  markings  (as  in  hrevipennis.  rexanus), 
some  mostly  yellow  (as  in  iridis,  occidentalis),  a  few 
hugely  reddidi  (as  in  maronis  from  Africa),  and  even 
essentially  black  forms  (as  in  fuscafm  from  ligypt ). 

Stizus  differs  from  the  other  two  genera  of  the  tribe 
especially  by  its  subparallel  inner  eye  margins.  On  the 
whole  the  I'ciius  is  remarkably  uniform  in  structure, 
most  of  the  species  being  stout  and  resembling  those 
of  the  gorytin  genusSphedus.  Several  authors  have 
distinguished  two  main  groups  based  on  the  presence 
or  absence  in  the  female  of  a  pubescent  depression  on 
the  scutellum.  \Vc  have  not  studied  enough  material 
to  rule  on  the  validity  of  subgenera,  but  if  these  were 
recognized,  about  two-thirds  of  the  species  would  fall 
ill  Stizolarra  Saussurc.  without  the  scutellar  depression, 
and  the  remainder  would  be  in  the  typical  subgenus. 

All  of  the  American  species  are  in  Stizus  s.s.,  and  they 

exhibit  several  structural  ditTerences.  Males  o\'  hrcvipeitnis 
and  texanus  have  sternum  V  III  narrow,  the  median  prong 
Stout  and  turned  down  Stinglike  (fig.  180  K).  as  in  many 
males  o(  Spftecius.  in  the  other  two  species,  sternum  Vlil 
has  three  rather  slrai^t  and  dender  prongs  (as  in  Hg. 
180  J).  The  females  of  hreripennis  and  texanus  differ 
from  the  other  two  by  having  a  rather  well  formed  pygi- 
dial plate.  Thus,  we  have  two  Nearctic  groups,  one  of 
which  [ini  hifiualis  and Moflt)  is veiy  close  to fv/Zcomb, 
type  of  the  genus. 

Among  the  exotic  species,  one  is  desetvinp  i  t  ]i,i[iicu- 
lar  note.  S.  scotiaeformis  from  southwest  Africa  has  the 
scutellar  depression  but  differs  from  all  other  5r/z«,v  in 
the  oblique  rather  than  vertical  slope  of  the  pronolunt. 
Furthermore,  sternum  11  is  carinate  medially,  and  in  the 
female  the  pygidial  plate  is  well  devdoped. 
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Pafticuiarly  illuminaCing  paper:*  on  Stizus  are  those  of 
Handlirsch  (1892),  Mercet  (1906),  Mochi  (1939c),  Dow 
(1941),  nnd  Lohrmann  ( 1943). 

liioiujiy:  Nc&ts  are  pruvi&iuncd  willi  gru&shuppcrs, 
katydids,  or  mantids.  In  a  brief  note,  Wllliaint  {1914b) 
leconieil  the  liabits  i\f  hrevipennis  in  Kansas.  The  female 
wasp  tMei  about  the  stems  of  lleliatilhus  until  it  tinds  a 
tettigoniid  (ConiKcphalm),  which  it  deposits  in  a  ground 
nest.  Dcleurance  ( 1941)  gave  Atot/Zsrc/jpioAias  prey  of 
niricornis  in  France. 

A  rather  complete  study  is  that  reported  by  Tsuneki 
(1965b)  on  Stilus  ptdchenimus.  The  burrows  were  dug 
in  gravelly  soil  near  an  old  riverbed  in  Seoul,  Korea.  The 
nests  wore  communal  and  interspersed  amunj;  those  ot" 
Cerceris  and  Lesltca.  Some  20  Stizus  nests  were  marked 
with  heaps  of  debris  at  the  entrances.  Prey  were  nymphs 
and  adults  of  Acrididac  and.  less  frequently,  Tettigoni- 
idac.  As  many  as  eiglit  hoppers  were  placed  in  each  ceil, 
the  first  one  supplied  with  an  egg  attached  near  the  wing 
base.  Nest  entrances  were  closed  while  the  wasp  was 
foraging.  Usually  two  side  holes  or  accessor^'  burrows 
were  constructed  near  each  nest.  The  fully-grown  larva 
constructed  a  tightly  woven  silken  cocoon  festooned 
with  sand  grains.  Hosts  recorded  by  Tsuneki  were  Chor- 
ihippin  dithim  (  /iibovsky ),  raraph  una  altiaeus  Gerniar, 
Aiuiupus  lamulus  Fabricius,  SlaurijJerus  schmidti  ikon- 
nikov,  Acfida  lata  (Mctschulsky),  ThKupAida  anmUata 
Thunberg,  and  Conoc^Mus  nuadatus  (Le  GuJUou). 

Checklist  of  A/sitf 

addphm  W.  F.  Kirby,  1900;  Aden 
aegypiius  Lepclctiei,  1845:  Egypt 
aes//Ml/l(  Mercet,  1906;  Spain 

•ssp.merceti  Beaumont,  I9S1;  Morocco 
anchoratus  Mantero.  1917;  ne.  Africa 
anchorites  lumei.  I'lZO:  1  iiypt.  Israel 
amiulatus  (lUug;,  12^45  (Larra);  t^ura&ia,  n.  Africa* 
Middle  East 

SUbapicalhWAkcT.  1871  (f.arra) 

evenmanni  kadoszkowski.  1877 

kisilkumii  Radoszkowski.  1877 

picikoniia  F.  Morawitz,  189| 
apicalis  Guerin-Meneville,  1844;  Senegal,  Ethiopia 
arenamm  Handlirsch,  1892;  Algeria 
amoldi  Mochi,  1939;  Egypt 
atmx  (F.  Smith),  1856  (Lmu);  centr.  and  a.  Africa 

Pavninaculatui  F.  Smith,  1873  (£amr) 

pentheres  Handlirsch,  1895 
flMr//7rius  Turner,  l916;Ghana 
basalts  Guerin-Meneville,  1844;  n.  andnw.  Africa 

injiisi  atus  Klug,  1845  (Larra) 
bttumanni  I  landiirsch.  1901 ; e.  and  se.  Africa 
beccarii  Mantero.  1917;  Ethiopia 
bertsoni  Arnold,  19S1:  Mali 
hcrlanJi  Anmld.  1 94 5 ;  Madagascar 
bidipeam  (Uiri&tj,  1791  (Keq»);  India 

mfkxmb  Pabridus,  1787  (Jli^ki),  nec  J.  Forster, 
1771 

dtigulatus  Fabricius,  1798  (Larra) 


nubilipemtis  F.  Smith,  1856  (Larra) 
b^nmclatus  (F.  Smith),  1856  (£arni);  Eurasia 

btonuni^  Spinola.  18.'?8:  Eg\  pt 

spliegijonnis  ivJug,  1845  (Larra) 
brtvipennts  Walsh,  1869;  U.S.  e  of  100th  mer. 

/>r(7fj(7/ Tasclienbcrg.  1875  (Lami) 
breyeri  Arnold,  1936;  s.  Africa 
duyaanhoeus  Handlirsch.  1892;  s.  Africa 
CO/onatfttt  Nurse.  1903;  India 

combustus (V .  Smith),  1856  {Larra),  n.  and  centr.  Africa, 
hrucl 

fuliginosus  iClug,  1845  (Larra),  nec  Dahlbom,  1843 
continuus  (TOug),  1835  (iLamr):  Europe 
Jelessertii  Gucrin-Mcncvillc,  1844;  India 
deserticus  Giner  Man',  1945;  n.  Africa 
dewitzii  Handlirsch,  1892;  s.  Africa 

ervihrasph  Cameron,  1910 

prupLfdealis  BischofT,  1915 
dtipar  F.  Morawitz,  I888;sw.  USSR:  Turkmen  S.S.R.; 
Iran 

elegans  Dahlbom,  1845;  Egypt 
dicnhergen  vXrnold,  1929;  s.  .Africa 
emir  Handlirsch,  1901;  sw.  USSR:  Transcaspia 
aythrveensis  Mantero,  1917;  Ethiopia 
laythroccphala  (Taschenber|^,  1880  (lonv);  Ethiopia, 

possibly  not  a  Stata 
end^nTmuf  Handlirsch,  1892;sw.  USSR 
ai!:cniae  (lussakovskij,  1935;  centr.  and  sw.  USSR 
Lxct  llt  m  Lohrmann,  1943;  s.  Africa 

eximius.  Arnold,  1936,  nec  F.  Morawitz,  1894 
eximius  F.  Morawitz,  1894;  sw.  USSR;  Turkmen  S.S.R. 
faadatus  (Fabricius),  1781  (Bembex)\%.  Europe,  Middle 
East,  Mongolia 

Integer  Fabricius,  1804  (Bembex) 

terminalis  Dahlbom.  184S 
fedtu-henkni  Radoszkuwski,  1 877;  USSR:  Kazakh  S.S.R. 
/i»TO/K/»  Magretti,  1898;  Somalia 
ferrugineus  (F.  Smith),  1856  (Lomi);  equatorial  Africa 

?r»7scwa<*  Handlirsch.  1895 
frwizi  Turner,  1916;  Zaire 

neavei  Kohl,  1913.  nec  Turner,  1912 

coftgoe/isis  Mantero.  1917 
fitaeatua  Bingham,  1897;  Fgypt 
fiac^nnis  (F.  Smith).  1 856  (Larra);  s.  Africa 
gobiams  Tsuneki,  1970;  Mongolia 
gmctlfpes  Handlirsdi,  1892;  sw.  USSR:  Caucasus 
haiuatus  Arnold.  1929;  s.  Africa 
liandlirsdit  Radoszkowski,  1893;  s.  Asia,  Middle  East 
hebraeus  Balthasar,  1954;  Israel 
hispanicus  Mocsary,  1883;  Mediterranean  area 

viilosus  A.  Costa,  1887 
hisirio  F.  Morawitz,  1888;  sw.  USSR:  Turkmen  S^.lt 
hugelii  Handlirsch,  1892;  India 
hyalipennis  Handlirsch,  1892;  Mediterranean  ana 

i'upcralnr  Nurse,  1903;  India 
imperialis  Handlirsch,  1892;  s.  Africa 
ttdba^mn^  Arnold,  1936 

s.sp.  ri'nspiciius  Arnold.  1952;  Kenya 
iridis  Dow,  1942;  U.S.:  Utali,  California 
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jordanicus  Luhrmann,  1942;  Jordan 
kaauM  Tsantki,  197 1;  Mongolia 

khcrit:kii  Guss2kovski'].         sw.  USSR 
koenigi  I-.  Moiawit/.  18.S8;sw.  USSR 

tape's  W.  F.  Kirby.  1889 
kohlii  Miwsary.  18S3:  Syria 
lat  li'ipaitih  Mutsar>',  1883;  sw  I  'SSK 
/ep/t/m  (Klug),  1845  {l.ana).  I  -  i 
lineatus  (Fjbricius).  I7*).i  {Beinhcx].  loc.  unknown 
lohntwnni  R.  IJoluirl;  s.  Africa,  new  nume  forarnoldi 
Lohrmann.  nec  Mochi,  !  ' '  ' 

pubescetu  Arnold,  1929,  nec  Klug,  1835 

amoUilxAinnmn,  1943,  necMochi,  1939 
lughemis  Magrctti,  1898;  Somalia 
luteotaeniatus  Gussakovskij,  1933;  Iran 
bttescens  Radoszkowski,  1877;  USSR:  Kazakh  S.S.R. 
mamoim  tlumilirsch,  1892;  Sudan 
margin  Turner,  1912;  s.  Africa 
imrthae  Handlinch,  1892;  Egypt,  Iran,  Israel 

cheops  Morice.  1897 

cheops  Bingham.  1897,  nec  Morice,  1897 
mdanoxantinis  (1-  .  Smith),  I8S6  (Lana)',  India 
mdbininis  ilandlir&ch,  lS')2;s.  Africa 
meOeusiF.  Smith).  1856  {Lana):  India 
mocsan  i  llandlirsch.  1895;  n.  Africa 
mongoikus  Tsuneki,  197 1 ;  MongoUa 
tnulticoior  Tamer,  1916;  e.  and  s.  Africa 
nadigi  Rulli.  1''33;  Morocco 
neavei  Turner,  1 9 1 2 ;  s.  Africa 
lUgriveHtrls  Arnold,  1951:  Mali 
niloticm  llandlirsch,  1892;  tgypl  to  Israel 
occidentaiis  J.  Parker,  1929;  IJ.S.:  California,  Arizona 
oedUota  Gistd,  1857;  loc.  unknown 
nricntalh  Cameron,  1890;  India 
paM/r  Manlero.  1917;  Ethiopia 
penisii  Dutmir,  1838;  Europe 

ssp.  ibericus  Beaumont,  1962;  Spain 
pictm  Dahlbom.  1845;  Egypt 
plim  lust  lu-vskii  Radoszkowski.  IHSS;  Eurasia 
praeitans  F.  Murawitz,  1893;  sw.  USSR:  Turlunen  S.S.R. 
pulcherrhna(F.  Smith).  1856  (Larm);  China 
pVj?/J/£///i  llandlirsch,  l.S<0;se  l  uropc 
quarlinae  (Gribudu).  1884  (Uphecius),  Guinea 
mtUel  Hmdllrsch,  1889;  sw.  USSR:  Turkmen  S.S.R. 
rapax  H;mdlirsch,  1892;  Egypt 
ridiardii  Arnold,  1959;  s.  Africa 
ruMlus  Turner,  1 9 1 2 ;  s.  Africa 
rubroflavus  Turner,  19l6;Gatnbia 
mfescens  (F.  Smith).  1856  (Larm);  India,  Sri  Lanka, 
China 

ndficomis  iJ.  Forster),  1771  ((^c^m);  Europe,  w.  USSR. 
Middle  East 

ruflcomb  Fabricius,  1787  (BenUtex),  nec  J.  Forster, 

1771 

gaditam  Gmelin,  \  '?90  {I'espa) 
pubescens  IClug,  I83S  {Lam) 
omff/u5  Dahlbom,  1845 

kiiniarovi  Radoszkowski,  1888 
scuteUaris  W.  F.  Kirby.  1900 


distingucitdui  ilandlirscli,  1901 
ssp.  strigatus  Modii,  1939;  Egypt 
ssp.  ercmicus  Bytinski-Salz,  1955;  Middle  East 
rujipt's  ( I  abricius).  1 804  {Lim):  Algeria 

grandis  l.cpclcticr.  1845 

^j^fls  Walsh  and  Riley.  1868 
ru/ivcitlris  Radoszkowski.  1877;  USSR;  Kazakli  S.S.R. 

mmaHcus  F.  Morawitz,  189| 
ssp.  compar  Handlirsch,  1892;  Egypt,  Iran 
ntfocinctus  Dahlbom,  1845;  Egypt 
rufoniger  Mochi.  1939;  Egypt 
saharae  Roth,  1934;  Libya 
MHXJum'Handlirsch.  1895;  s.  Africa 
JUn'/Xvn'/ Spinola,  I8>H;ne  Africa.  Israel 

succineus  Klug,  1845  (Larm) 
scAmiev/f JbierAn' Handlirsch,  1898:  Egypt 
scoliacformis  .Arnold.  1929;  S.W.  Africa 
scolioides  Kokujev,  1902;  &w.  USSI^ 
aexfasektus  {Fzhrlehis),  1793  (Bembex);  India 
spectrum  Handlirsch,  1901;  Afghanistan 
spinulosus  Radoszkowski,  1876,  Egypt 
ttevemoni  Arnold,  1936;  s.  Africa 
ItortM'/ Turner.  U>20;  Egypt 
tenuu  onus  (F.  Smith),  1856  (Lana);  Gambia 
texainis  Cressoo,  1872;  U.S.:  Texas,  Arizona;  Mexico: 
Chihuahua 

tmnscaspicus  Radoszkowski,  1893;  sw.  USSR,  Iraq 

nkiilor  llandlirsch,  18'^>2;  MiJdlc  East 

lunetwtus  A.  Costa,  1893;  Tunisia 

vespifomii  (Fabricius).  1775  (SphexY.  India.  Mauritius, 

Sii  Lanka 

vespuiJes  (Walker),  1871  (Larra);  nc.  Africa.  Israel 
magi^ikia  F.  Smith.  1873  {Lma) 

argenteia  Taschenberg.  1 875  (Lam) 
u/ftr/tT/ Arnold,  1959:  s.  Africa 
r/;f'/of/)(7i7zrr»' Gussakovskij,  1952;  sw.  USSR 
zim/>i<  Gussakovskij,  1928;  Iran,  sw.  USSR 
zonatus  (Klug),  1845  (Larra):  n.  Africa 

ilimUliatus  Taschcnhcrg.  1875  (Lam) 
zonosoma  Handlirsch,  1895;  Egypt 

Genus  Stizoides  Guerin-Mencvillf 

Generic  diagnoais:  Eyes  converging  strongly  below  (fig. 
180  A);  a  rather  prominent  frontal  hump  below  midocel< 

lus;  mandible  simple;  laHnim  strongly  arched,  exposed 
part  about  two-ihirds  us  Imu'.  ys  hioad;  male  antenna  willi' 
out  a  projection  on  nagclloi.iere  l  \:  seutcllum  of  female 
not  depressed  medially;  propodeum  rounded  latliet  than 
ridgclike  posterolaterally:  midtibia  with  two  apical  spurs 
(except  in  subgenus  .^to/o^NpZ/u/cs  in  which  ihere  is  a  dis- 
tinctive mediobasal  pubescent  spot  on  sternum  11);  fore- 
wbig  with  tubmarginal  cell  11  open  in  front  or  rar^  ses- 
sile, not  petiolate;  hindwine  media  diverging  far  before 
cu-a,  median  cell  with  two  distal  appendices;  precoxal 
sulcus  present  or  absent;  terminal  gastral  segments  of 
male  as  in  fig.  1 80  M. 

Gexyj^raphic  range:  We  have  listed  28  species:  26  from 
the  ()ld  World  and  two  from  North  .America.  .Apparently, 
only  Australia  and  southeast  Asia,  among  the  warmer 
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parts  of  tlie  world,  have  n<i  recorded  species.  Since  there 
lias  been  no  revision  of  the  genus  in  this  century,  it  is 
likely  that  synonymy  will  alter  the  figure  of  26  species 
for  the  Old  World,  and  new  finds  will  undoubtedly  swell 
the  number.  Of  the  two  North  American  forms, /ojr/ Is 
a  rate  spewics  in  siuilhcfii  Arizona  and  Baja  California, 
whereas  unicinctus  is  more  abundant  and  widespread  in 
the  United  States.  The  latter  species  is  most  comnKm  west 
of  the  Mississippi  River,  penetrates  southwestern  Canada, 
and  is  known  from  Zacatecas.  Mexico. 

Siystematia:  These  wasps  are  about  the  size  of  a 
small  Polisres.  A  black      l  n  il  ,  nf  n  pattern  with  black- 
ish wings  is  dominant  ui  iiic  -^cnui  and  may  be  an  ex- 
ample of  warning  coloration.  The  red  markings  occur  in 
a  vatii  iN  of  body  areas,  depending  on  the  species.  One 
of  tlie  North  American  species  (renicinctus)  lias  tergum  II 
marked  with  red.  The  other  yhxi)  is  all  black. 

The  important  characteristics  are  the  converging  eyes, 
simple  mandible,  frontal  hump,  and  strongly  arched  la- 
brum.  The  Midlibial  spurs  are  typically  two.  but  in  some 
species,  such  as  the  Palearctic  tridenlatus,  the  pusicriur 
spur  is  small.  In  still  others,  sudi  a>  the  African  species 
nis;er  and  fcuesiratut.  there  is  only  a  single  spur  in  both 
sexes.  This  condition  controverts  an  important  tribal  dis- 
tinction between  Stizini  on  the  one  hand  and  Bem- 
bicini  on  the  other.  However,  the  oblique  scutal  car- 
ina and  normal  ocelli  of  Slizoides  are  immediate 
points  of  separation.  Tlie  siiigle-spui led  speeici  liavc 
been  placed  in  the  subgenus  Scotomplialcs  Vachal  by 
Gillaspy  (1963a)  who  gave  similar  ranic  to  Taehyuhta 
Pale  and  Sliroiih  s  s.y  On  the  basis  of  the  tentative  char- 
acters given  by  Gdlaspy  and  on  an  examination  of  more 
than  half  of  the  known  qiedes  in  the  genus,  the  follow- 
ing key  to  subgenera  is  offered: 

Key  to  subgenera  of  Stiz aides 

1 .  Without  a  distinctive,  mediobasal,  micro- 

punctate  and  pubescent  ^ot  on  ste^ 
num  11  (Holarctic; 

Ethiopian  Tachystixui  Pate 

With  a  distinctive,  mediobasal,  micr(h 
punelaic  and  pubescent  spot  on 
sternum  II   2 

2.  Midtibia  with  one  apical  spur 

(Ethiopian)  Scatomphdes  Vachal 

Midtibia  with  two  apical  spurs  (Pale- 
arctic;  Ethiopian)  

.   Slitoidea  Cu^rln-MCiieviUe,  s.t. 

Oology:  Based  on  the  few  observations  that  have  been 
made  on  the  nesting  habits  of  Slizoides.  it  seems  reason- 
ably certain  that  they  are  clcptoparasitesof  Sphecinae 
and  possibly  also  of  Bcmbicini. 

In  this  country,  Williams  (i914b)  reported  renfctnctus 
victimizing  Priom  y  airatiis  in  Kansas  h\  ovipositing!  oi\ 
its  grasshopper  provisions.  Ahrens  and  Ahrens  (1953) 
made  a  similar  report  on  the  European  trktentatus  which 
parasitizes  Sphex  maxill'nuy 

Kau  and  Kau  (.1918)  gave  a  description  ol  the  mannei 
in  which  Prionyx  thomae  is  parasitized  by  Stizoides  ren- 
icinctus in  Missouri.  The  grasshopper-provisioned  and 


closed  rhornae  nest  was  excavated  by  the  renicinv/tn. 
wliicli  destroyed  llic  ihoitiae  egg,  laid  one  of  its  o\wi.  and 
then  refilled  the  hole. 

The  most  complete  report  has  been  that  of  La  Rivers 
(1945).  who  observed  the  habits  and  parasites  of  Pal- 
nioJc?  lacvivi'iiiris  in  Elko  County,  Nevada.  One  of  the 
most  destructive  parasites  w^sStizoida  renicinctus, 
which  decreased  the  effectiveness  of  the  Pidmodes  as  a 
predator  of  the  Mormon  Cricket.  Amibru^  si'uplvx  Ihdde- 
man.  The  renicinctus  female  dug  into  the  completed  nest, 
destroyed  the  Piatmades  egg.  replaced  it  m  the  Anabnts. 
and  rather  carelessly  refilled  the  hole,  leaving  an  evident 
depression.  La  Rivers  reported  that  if  llcsh  tlies  had  pre- 
vioudy  attacked  tht  Anabms,  the  invading  SiizoiJes  did 
not  deposit  an  eg}?  of  her  own  and  did  not  rcclosc  the 
nest.  A  7,.^  percent  parasitization,  which  amounted  to 
about  10,000  destroyed  Pdmodes  In  a  3S0  square  yard 
plot,  was  estimated. 

Ahrens  and  Ahrens  (1953)  mentioned  a  persistent, 
low,  searching  flight  of  female  trUcnialu^  over  the  host 
Sphex  colonies.  In  1958  on  the  western  slope  of  the 
Santa  Rita  Mountains  of  Arizona,  R.  Bohart  observed 
many  females  of /or/  exhibiting  the  same  sort  of  search- 
ing night.  In  this  case,  no  liust  was  identitied.  A  possi- 
ble instance  of  Stizoides  cleptoparasitlsm  involving  Bem- 
bix  in  the  I,ake  Victoria  area  of  east  .Afriea,  as  observed 
by  C,  D.  Carpenter,  was  reported  by  (iillaspy  ( 1963a). 
Sleeping  aggregations  of  rcnicmctus.  have  been  noted  by 
several  authors,  among  them,  Rau  (1938)  and  Gillaspy 
(1963a). 

Checklbt  ot  Stizoides 

abdomauda  (Dahlbom),  1845  (^tizut);  Egypt 

*amoenif;(F.  Smith).  \f^^f>  (Um);MM 

Z^ito/cr  Taschcnbcrg.  \H75  (Larra),  nec  Fabricius,  1804 
nshniUs  (Fithiwum),  17K7  (Sr/u-x).  India 

fasckttus  Fabricius,  1798  (Ibarra),  nec  Stizusfaiciatids 

(Fabricius),  1781  (Bembex) 
cdopteryx  Ilandlirseb.  1H92  (Stizus),  new  name  for 
fiadatus  Fabricius,  1 798 
•Nandfoius  (F.  Smith),  1856  (£dmr):  India 
c/frfnus (Klug).  1845  (l.arra):  tgypt 
*e(mscf9)/us  (Nurse),  1903  {Srizus)\  Pakistan 
*conmtus  (F.  Smith),  1873  {Urra);  India 
arusricomis  (Fabricius),  1787  {Tiphfa);  Mediterranean,  sw. 
USSR 

ruJipesOWKf,  1789  \Himbcx) 
fulvipcs  Eversmaim,  1849  (Stizus) 
ctenopus(\Tno\d).  1929  (Stizus):  s.  Africa 
cyanipennis  (Saussuie).  I  SS7  (Stizm).  Madagascar 
cyanopterus  ((Jussakuvskij),  1928  {Stizus);  sw.  USSR 
egreg^  (Gussakovskij),  1928  (Stizus):  sw.  USSR 
*«y//jrr»irtf.v/(T (Turner).  19p  iSfizuK);  India 
*fenestralus  (F,  Smith),  1856  (/.a/-ra);ccntr.  and  s,  Africa 
foxi  Gillaspy,  1963;  II.S.:  Arizona;  Mexico:  Baja  Cali- 
fornia 

yj/ncAra  (llandlirsch),  \^)0Q  (Stizus K  s.  Afiica 
klugii  (F.  -Smith ),  I S56  (/.arm):  Fgypt 

t^icalis  Klug,  1845  (Larra),  nec  Gucrin-Menevillc, 


Copyrighted  material 


SUBFAMILY  NYSSONINAE  529 


lM4(Stizus) 

ssp.  mimidiis  (Schulz).  1905  (Srizus):  Algeria 
melantipterus  ( Dahlbom).  1M45  (Stizus);  w.  Asia,  se. 
Europe 

cottcolor  Ewetanmth  1849  (Stizus) 
mftwi^f  Gu^rin-M^neville,  1844:  Senegal,  Mali 
myer  (Radoszkow  sk i  j,  I S8 1  (Stizus):  equatorial  Africa 

n«)pr  Vachal,  1899  {Qmph<dius) 
•jBwjiwi/ft (Turner),  1918  (Staus):e.  Africa 
f'H'i/VM/vm^y  (IlaiKllirsch).  IS'"*?'  (Srizus):  nc  Africa, Iran 
renicinclus  (Say),  1823  {Stizus);  N.  America 

unMirttsSiy,  1 824  (5<£nis),  emendation 
*siivp<;t)iu  (Turner).  1916  (5^/zMs);  Ghana 
slcnopus  (Arnold),  1929  {Stizus);  s.  Africa 
tridentatits  (Fabricius),  1775  (CM^ra);  Mediterranean 
area  to  centr.  Asia 

hifasciatus  Fabricius.  1798  (Larra) 

uuifasciatm  Rados/kowski,  1X77  (Stizus) 
tuberculiventris  (Turner),  1912  {Stizus);  e.  and  s.  Africa 
verhaefji  Bytinski-Salz,  19SS;  Israel 

Genu  Bembeclnna  A.  Coeta 

Generic  diagnosis:  Kycs  converging  below .  nftoii  strongly 
(fig.  180  C);  a  nunJeiate  convexity  below  miiioceilus,  no 
^Mdal  hump,  inandihic  dentate  subaplcally  (fig.  180  C): 
exposed  part  ot  hihniiii  moderately  convex,  about  half  as 
long  as  broad;  male  antenna  usually  with  a  spinelikc  pro- 
longation of  flagellomere  IX  (fig.  1 80  .\ )  (present  in  all 
American  forms);  acutellum  of  female  nut  depressed  medi- 
aUy:  propodeum  compressed  and  sharply  edged  postero- 
kitcrally,  the  edge  usually  notched  helow  (fig  ISO  I) 
(notched  in  all  American  forms);  tnidtibia  with  two  apical 
spurs;  forewing  with  submarginal  cell  II  sometimes  petio* 
late;  hindwing  media  diverging  close  to  cu-a.  median  cell 
with  mure  forward  distal  appendage  only  (tig.  180  G); 
precoxal  and  epistemal<scrobal  sulci  absent. 

Geographic  range:  Cosmopolitan  and  the  second  larg- 
est genus  in  the  subtamily.  Bi-inlwrimis  occurs  on  all 
the  continents  and  m  i  ,  i  i>  i  latid  groups.  Wc  have  listed 
150  species,  with  the  largest  share  in  the  Ethiopian  Re- 
gion. Arnold  (1929)  considered  some  30  species  on  the 
African  continent,  and  in  I'M?  he  treated  five  additional 
ones  from  Madagascar.  Willink  (1949)  listed  eight  Neo- 
tropical species,  and  Krombein  and  Willink  (1951)  re- 
corded five  from  North  .America,  one  of  which  extended 
across  the  Isttunus  of  Panama.  Beaumont  (1954b)  gave 
26  species  for  the  Pslearctic  Region.  J.  van  der  Vecht 
(1949)  keyed  the  Indo-Australian  forms. 

Systematii  s:  These  medium-sized  wasps  are  readily 
identified  hy  timst  coIlectLus  of  Hymenopicra.  Yd,  it 
remained  for  J.  Parker  (1929)  to  recogni/e  the  validity 
of  Costa's  genus  a  fuH     yean  after  it  w.is     iposed.  In 
the  meantime,  llandliisch.  Kohl  and  Arnold,  among  otheis 
had  considered  all  sti^ins  as  Stizus  Latrcille,  I'he  American 
fauna  is  abundantly  distinct  morphologically,  but  many 
of  the  characteristics  break  down  when  the  Ethiopian  spe- 
cies groups  arc  considered.  Of  special  value  are  the  com- 
pressed lateroposterior  angles  of  the  propodeum  (fig.  180 


I),  which  are  subject  to  considerable  variation  but  are  still 

a  major  generic  separation  point.  Even  more  important 
features  are  the  single  appendix  of  the  median  cell  in  the 
hmdwmg  (fig.  180  G)  and  the  absence  of  the  episternal- 
scrobal  sulcus.  On  the  other  hand  the  spine  of  the  elev- 
enth male  aniennal  article,  which  is  characteristic  of  so 
many  species  (fig.  180  N),  is  absent  in  a  number  of  Afri- 
can forms,  such  as  oxydorcus,  cmguliger,  haplocenti, 
bterbnaeula.  rhopaloeerokies,  mutabilis,  rhopaloeenis, 
niirus.  and  assentator. 

Several  authors,  such  as  Handlir&ch  (1908),  Arnold 
(1929),  Lohrmann  (1943),  and  Beaumont  (l9S4b)have 
con'rihuted  to  the  croup  concept  in  llenihecinus  in  order 
to  break  up  the  large  genus  into  more  useful  fractions. 
Exact  agreement  on  group  limits  has  not  been  achieved. 
In  the  suggested  outline  below,  we  have  largely  folhiwed 
Beaumont  (1954b)  with  respect  to  the  Palearctic  launa 
and  have  condensed  Arnold's  arrangement  of  the  Ethio- 
pian torms- 

Male  antennal  article  XI  simple. 

1 .  B.  inermis  group  (including  coffer  and  related  spe- 
cies). Antenna  relatively  slotid:-'  -.rerna  simple; 
female  front  aroliuni  nt)l  unusually  enlarged.  Lthi- 
iipian  and  Australian  Regions. 

2.  B.  cinguliger  group  (including  oxydorcus,  rhopalo- 
cents  and  related  species).  Antenna  clavate:  sterna 
simple  or  with  a  prong  on  male  sternum  II;  female 
front  arolium  much  larger  than  other  arolia.  Ethi- 
opian Region. 

Male  antennal  article  XI  produced  into  a  spine  beneath 

(fig.  I  SON). 

3.  B.  discolor  group.  1  oic  ha^Hai:>us  ol  Icmalc  about 
1.5  times  as  long  as  broad;  male  sternum  VI  with 

a  small  tooth,  11  and  ill  unarmed.  Palearctic  Region 
(n.  Africa). 

4.  li.  iridcns  group  (including  loriculalus).  Fore  basi- 
tarsus  of  female  at  least  2.0  times  as  long  as  broad; 
male  sterna  usually  without  teeth  or  prongs;  male 
hindfemui  tapering  gradually  toward  apex,  not 
spincd  posteriorly;  female  hindfcrnur  at  least  3.0 
times  as  long  as  broad;  punetation  of  female  sterna 
usually  well  spaced.  Worldwide. 

5.  li.  peregrinus  gri)up  (\nc\udcs  meridional  is.  crussipcs. 
gynmdfomorphus,  and  related  species)  I  nie  i>asi- 
tanus  of  female  at  least  2.0  times  as  long  as  broad; 
male  sterna  11,  III  and  VI  often  armed  ( fig.  1 80  L); 
male  hindfemur  rather  truncate  distally  or  de- 
formed, posterior  (inner)  aspect  almost  always 
spined:  female  hindfemur  less  than  3.0  times  as 
long  as  broad,  female  sterna  finely  and  densely  punc- 
tate. Palearctic,  Ethiopian,  and  possibly  Neotropi- 
cal Regions. 

American  species  lall  iri;n  tin:  rn\!<-ri\  iiroup.  althmigh 
the  Sou  111  American  berlandi,  bridaroUU,  and  kueiilhomi 
may  have  ridgelike  projections  on  male  sternum  III.  At 
least  in  kuelfiorni.  these  projections  may  vary  greatly  in 
size.  Most  of  the  American  species  have  the  posterolateral 
area  of  tiie  propodeum  incurved  or  incised.  Species  with 
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little  or  no  excision  of  the  propodeuni  are  the  North 
American  wheeleri  (tridens  group),  the  Palestincan  by  tin- 
skit  {tridens  group),  and  the  South  African  rftopaiocems 
and  rfu^HdocemUes  (c^^liger  group).  Except  for  bur- 
mis,  most  AuBtnliin  species  seem  to  belong  to  the  tridem 
group. 

An  interesiing  and  difficult  problem  facing  students  of 

Bembecinus  is  \hx  phenomenon  nf  xainlMjhynisin  in  cer- 
tain species.  Ariioid  ( ls'45)  illuslralcd  itic  range  in  males 
of  the  Madagascan  mirus  from  nearly  all  black  to  nearly 
all  yellow,  the  female  being  rather  consistently  on  the 
darker  side  of  intermediate.  Tsuneki  (196Sa)  discussed  a 
similar  case  in  the  Asian  kungaricus.  In  North  America 
similar  situations  have  led  to  confusion  and  synonymy,  as 
pointed  out  by  Krombein  and  Willink  (195 1).  Our  spe- 
ck's, wliich  exhibit  xantliochroism,  are  quinquespinosus, 
neglecius,  and  wheelerL  The  capture  on  a  single  bush  of 
struetursliy  Mendeal  **y«Uow"  end  "black"  males  of  Bern- 
hi'cintis  is  a  strikini'  tnd  puzzling  experience,  Kromhcin 
and  Willink  ollcrcd  jigumcnls  against  humidity,  distribu- 
tkn,  or  seasonal  influences  as  responsible  factors.  They 
suggested  the  possibility  uf  fuud  involvement,  since  in- 
creased size  seems  to  be  correlated  with  increased  amount 
of  yellow. 

Biology:  The  species  nest  in  hard  dirt  or  more  fre- 
quently in  sandy  situations,  sometimes  in  large  colonies. 
For  this  reason  they  rii:i>  appear  locally  in  great  nii:nbcrs. 
The  larvae  are  fed  progressively  on  a  variety  of  leathop- 
pent  and  otfier  Homoptera  in  die  "hoppef*  catetoiy.  An 

excellent  treatise  nn  the  ethdjoBT  of  AmtoeftniS  iS  tiblt 
of  Hvans  (1955b).  Additional  infonnatifHi  was  given  by 
Evans  (1966a)  and  Evans  and  Matthews  (1971b).  In  the 
1955  paper  a  report  of  the  nesting  activities  of  neglectus 
in  Kansas  is  followed  by  a  comparison  of  prey -gathering 
jiiil  nesting  habits  uf  giir>  tins,  stizins.  and  bcmbicins 
with  a  suggested  evolution  of  behavioral  types.  Some  of 
the  features  of  Bembecinus.  which  are  unique  in  the  Sti- 
zini  ami  which  place  the  genus  relatively  high  on  the  evo- 
lutionary scale,  are  change  in  prey  from  Orthoptera  to 
Homoptera,  change  from  mass  provisioning  to  progressive 
provisioning,  change  f  rom  laying  the  egg  on  the  first  pr^ 
In  the  cell  to  laymg  it  in  the  empty  cell,  preparation  of  a 
small  [iiound  of  earth  by  glumg  sand  grains  together  and 
then  attaching  an  egg  at  a  45°  angle  on  top  of  it.  The 
progressne  provisioning  and  deposition  of  the  egg  in  an 
empty  cell  are  tiaits  like  tho^e  of  the  more  advanced  Bern* 
bicini,  such  as  Stictia.  Evans  noted  that  Bembecinus  al- 
ways closes  the  nest  when  leaving  snd  spends  little  time 
there  when  not  engaged  in  provisioning.  Thirteen  papers 
dealing  with  biology  were  cited  by  Evans  (1955b). 

Natural  enemies  listed  by  Evans  (1966a)  were  the  mut- 
iUid,  Smicnmgmne  wduata  Pallas,  on  B.  tridens  io  Italy; 
Nysmn  dbnMiatus  as  a  possible  cleptoparasite  of  A  tridetu 
in  France;  and  the  chrysiJids,  IleJycImm  citalybeum 
Dahlbom  and  Holopyga  chrysonota  Forster,  both  on  B. 
tridens  in  Europe. 

Checklist  of  Bembeefnus 
acanthoments  (MorioeX  1911  (Sf&us);  n.  Africa 


ffemu/us  (Handlirsch),  1895  (Srizus):%-  Africa 
fli'f7ij  (F.  Smith),  1873  (I.aira);  Argentina  to  (niaiLinahi 
cinguiatus  F.  Smith,  1856  (Larra),  nec  Fabricius,  1798 
omir/oinieftr  Cameron,  \9\2  (Bembiduh) 
alternatm  vm  i!cr  Vecht.  i*'4');  Java 
angustifrons  (Arnold),  1940  (Stizus);  s.  Africa 
mthncinus  (Handlirich),  1892  (Sttzus);  New  Gufaiea; 
Indonesia  Timor 

ssp.  ogusmumicnsi^  I  suneki.  1970;  Bunins 
tSp.mukodziinacnsisT^uncki,  l970;Bonins 
antipodum  (Handlirsch),  1892  (Stizus);  Australia 
argentifrons  (F.  Smith),  1856  {l.arra);  se.  Africa 
asiaticus  Gussakovskij.  1936;  cenlr.  Asia,  Middle  East 
asphaltites  Beaumont,  196^;  Israel 
ossenlMOr  (Arnold).  1945  (Stizta)-,  Madagascar 
asunetonis  (^ttand),  1910  (.S'/'/zt/t);  Paraguay,  Argentina 
atratus  (Arnold),  1936  {Stizus),  s.  Africa 
bmbmts  (Beaumont),  1950  (SHaa);  Algeria 
Aar*«rf (Arnold).  1940  (Sti-usy.t.  Africa 
beHandi  V/mink,  1952;  Ura/.ii 
bernardi  Beaumont.  1954;  Egypt 
bidens  (Arnold),  1933  (Stilus):  Ethiopia 
bicinctus  (Taschenberg),  1875  (Z,ami);  Argentina 
biniaculaius  (Matsumun  and  Uchida),  1926  (Sfftuf): 
I^ukyus 
okimwanus  Sonan,  1928  (Stizus) 
n'likyurii'^is  Tsiinoki.  l'>fi.H 
bishoppi  Krombein  and  Willink,  1951 ;  U.S.:  Texas 
foer  (Handlirsch),  1900  iStaus)',s.  Africa 

nifipes  .Arnold.  1929  (Stizus),  nec  Fabricius,  1804 
wiiiowmurensis  Arnold,  1936  {Sliius) 
bolbfttri  (Handlirsch),  1892  (Sr&us);  AiBentina  to  Hon- 
duras 

dubkis  F.  Smith,  1856  {Larra);  nec  Pannr,  ISOS- 

1S()'> 

excisus  tiandlirsch,  1892  (JSiizus) 
anehmaleua  BrMhes.  1909  (Stizia) 

spegazzinii  Rretbes,  I'JO^  (Stizun) 

nectarinoiJes  Ducke,  1 9 1 0  (.S"//2Ui) 
bomeanus  (Cameron).  1903  (Stizus);  Borneo 
braunsii  (Handlirsch),  1894  (Slizus);  e.  and  s.  Africa 

pn/i/fojMJ  Cameron,  \9 10  (Stizus) 

pulcliririnctus  Cm^eton,  1^12  (Stizus) 
bredoi  (Arnold),  1940  {Stilus),  s.  Africa 
Mtfero/fi/WiUink,  1949;  Aifentina 
6u>'.«r);;;  (  Arnold),  1929  (Stizus);  s.  Affica 

fiavitairsis  Arnold,  1960  (Stizus) 
bythakU  Beaumont,  1954;  Israel 
caffer  (Saussure).  1854  (Stizus);  s.  Africa 
carinaiui  Lohnnann,  1942;  s.  Europe 
carpetanus  (Mercet),  1906  (Stizus);  sw.  Europe 
cir«u/tfer  (F.  Smith),  1856  (Larra);  s.  Africa 

davkotmis  Handlirsch,  1892  (Stizus) 
comechingon  Willink,  l')4'>;  Argentina 
comberi  (Turner),  1912  (Stizus);  Sri  Lanka 
ctmtobrima  (Handliradi),  1892  (Stizus);  BraaEfl,  Argen- 
tina 

corpulentus  (Arnold),  1929  (Stizus);  e.  and  s.  Africa 
enni^pes  (Handlirsch),  I89S  (Sf&us);  ^lain 
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eymtescens  (Radoszkowski),  1887  (Sriiia);  Iran,  sw.  US 

China 

typhus  Beaumont,  1954;  Cyprus,  Turkey 
ssp.  ihodktt  Beaumont,  19£0;  Rhodm 

ssp.  cn'ticm  Beaumont,  1961 ;  Crete 
dcniipes  (Gussakovskij),  1933  (Stizus);  Iran 
daahmttris  (Handlirsch),  1895  (Sr&us);  s.  Africa 
diacanthus  Beaumont.  1967.  Turkey 
dtsco/or  (Handlirsch),  1892  (Stizus),  ii.  Africa 
distinctus  (Arnold),  1955  {Siizm):  sw.  ..\frica 
«irens  (Handlirsch).  1S92  {Siizus):  .Australia 
escalerae  (Turner),  1912  {Situs):  s.  Africa 
facialis  (Handlirsch),  1892  (Siizus);  Indonesia:  Am 
/<?rto/ii  (Handlirsch),  1908  (Stizus);  Algeria 
flavipes{¥.  Smith),  1856  {Larra).  nw.  Africa 
flavopictus  (Arnold),  1 93b  (Siizus),  sw.  Africa 
flexuosefasciatm  (}AtuHmi),  1917  (5r<lzu«);  Ethiopia 
fiatenubts  (Amold),  1929  (Sttna)-,  s.  Africa 
^a?a.?«fl/>c'(  (Handlirsch),  1892  (Siizus):  n.  .Africa 
goiytokies  (Handlirsch),  1895  {Stizus);  Australia 
gncUicomis  (Handlirsch),  1892  (Stizus);  sw.  USSR 

harrci  Rados?kowski.  1893  (Stizus) 
gracilis  (Schulthess),  1893  (Stizus):  c.  Africa 
gusenkitneri  Beaumont,  1967;  Turkey 
gynandromorphut  (Handlirsch),  1892  (Stizus);  Middle 

East 

haemorrhoidaBs  (Handllisch),  1900  (Stizus);  Ethiopian 
Region 

fu^ocerus  (Handlirsch),  189S  (Stizus);  s.  Africa 

hehraeus  Hc:iumonl,  1968;  Israel 
herbsti  (Arnold),  1929  (Stizus);  s.  Africa 
htrthtsadtts  (AmcM),  1945  (ff&ttf);  Madagascar 

hirtulusi?.  Sniirh).  1856 (Z,a>ra);  Australia 
hoplites  (Handlirsch),  1892  (Stizus);  s.  Africa 
ssp.  minor  (Arnold),  1929  (Stizus);  s.  Africa 

hwigaricurt  (Frivaldsky),  1S76  (larra):  Furope 
ssp.  s»/)jncw5  (Mocsarj  ),  1901  (5rj2M4);  Siberia, 
Mongolia 

ssp./omto«rm»(Sonan),  1928;  Taiwan,  Ryulcyus, 
Korea 

quadrimaculalus  Snuaii.  192."^  (Siizus) 

quinquemaculatm  Sonan,  1928  (Stizus) 

kotoAomts  Sonan.  1934  (Stizus) 
9Sp.far'>nicus  (Sonan).  1934  (.^r/2Us);  Japan 

kdvulus  Sonan,  1934  (Stizus) 
ttp.  amamiemis  Tsuneki,  1965;  n.  Ryukyua 
ssp.  rtT/?^^/)/ Tsuneki,  1965;  Manchuria 
hypcracrus  (Arnold),  1929  ^Snzus);  s.  Africa 
wewnis  (Handlirsch),  18^' 2  (Srrzus);  Hji 

pacificm  Turner,  1917  (Stizus) 
innocens  Beaumont,  1967;  Turkey 
jnsutois (Handlirsch),  1892  (Stizus):  Indonesia 

SOCiuS  Handlirsch,  1892  (Stizus) 

ammhmris  J.  Faifcer,  1937 

stenaspis  J.  Parker,  1937 
/flc^som' (Arnold),  1955  (Siizus):  Kenya 
jiivaiius  (Handlirsch),  1892  (Stizus):  Java 
kachdU>ae  (Arnold),  1 960  (Stizus);  Kenya 
kasooensis  (Arnold),  1936  (Stizus);  s.  Africa 


:,   kobmwi (Arnold).  1936  (Stizus);  s.  Africa 
ftofsc^/ (Handlirsch),  1892  (.Snrus);  Sudan 
JbieMtontfWilUflk,  1953;  Argentina 
tataimaevSa  (Handlintdi).  189S  (Stizm);  s.  Africa 

ssp.  euteks  (Handlirsdl),  1895  (Stizus):  s.  Africa 

ssp. /raHJM/e//rMJ  (Arnold),  1951  (5/;zw4);  Senegal 
lateralis  (Bingham),  1897  (Stizus):  India 
latericawlaius  (Arnold),  1929  (Stizus):  s.  Africa 
lalicincius  (.Arnold),  1929  (Stizus);  s.  Africa 
latifascia  (Walker),  1871  (Lam);  e.  Africa:  DaUak 

Archipelago 
ttttonlis  van  der  Vecht.  1949;  Indonesia 
/omi/ (Guigiia),  1945  (Stizus);  Lthiopia 
loriadatus  (F.  Smith),  1856  (Larra);  Ethiopian  Region 
mtffor  (Handlirsch),  1895  (Stizus);  s.  Africa 

major  Dalla  Torre,  1897  (Stizus).  emendation 
marr/ieyi  (Beaumont),  1951  (Stizus);n,  Africa 
mayrt  (Handlirsch),  1892  (Stizus);  n.  Africa 
meridionalis  .A.  Costa,  1859;  s.  Europe,  Middle  East 
mexicanus  (Handlirsch),  1892  (Stizus);  Mexico,  Centr. 

America 

mtulants  H:;iH!lii5ch,  1892  (Stizus) 
chiclwnccus  Saussure,  1892  (Stizolarra) 
OTiruj  (Arnold),  1945  (i7/r«s);  Madagascar 
m/ru/us  (Arnold),  1929  (5//zma);  s.  Africa 
modestus  (F.  Smith),  I860  (Larra):  Moluccas:  Batjan 
moneduloides  (F.  Smith),  1856  (Larra):  U.S.:  Florida 
moruidi  (fierland),  1950  (Stizus);  Mali 
monodon  (Handlirsch),  1895  (Stizus);  Africa,  Australia 
niuln.i;uli(inis  (Arnold),  1951  (Siizus):  Mali 
mulabilis  (Arnold),  1929  (Stizus);  i.  Af  rica 
nar,^  (Beaumont),  1951  (5/f2ia);  Morocco 
namhui  Tsuneki,  1973;  Ryukyus 
nanus  (Handlirsch),  1892  (Stizus);  e.  and  centr.  U.S. 
ssp.  strenuus  Mickel,  1918;  U^.:  N^iadca  to  Texas 
ssp.  floridams  Krombein  and  WQlink,  1951 ;  U.S.: 
s.  Rorida 

ngglectus  (Cresson),  1872  (AfonerfiiAr);  centr.  and  a. 
oenu.  U.S. 
xanthoehrous  Handlirsch,  1892  (Sttzus) 

wcmorate  (Arnold).  \'^(iO  (Stizus):  Africa 
nigriclypeus  (Sonan),  1928  (Stizus);  Taiwan 
rtyesae  (Turner),  1912  (Stizus);  s.  Africa 

ssp.  n>i!»f/v/»v  (Arnold),  1951  (Stizus);\\-d\\ 
OTQ^dorcus  (Handhrsch),  1900  (Stizus);  s.  Africa 
j'ohannis  Cameron,  1905  (Stizus) 
fpacificus  Tsiuieki,  1968;  Taiwan,  iCorea,  nec  Turner, 
1917 

pidlUkaKtus  van  der  Vecht,  1949;  Indonesia 
pupumuM  (CameronX  1906  (Stisttf);  New  Guinea 
penpucktemtisTmntiid,  1968;  Taiwan 

pere^rinus  (F  Smith),  1 856  (f/om);  t.  Europe,  Medite^ 
rancan  area.  Middle  East 
erbert  Moesiiy,  1881 

vsp_  biarr'!:i!us  MovSjr>'_  1883;  Turkey 
pciJa^cr  (beaumunt),  lv'4''  (.Vnzw.v);  Morocco 
poC^dkroiRiis  (Handlirsch),  1895  (5:raiis); s.  Africa 
posterns  (Sonan),  1928  (Siizus):  Taiwan 
prismaticus(F.  Smith),  1858  (Larra);  Borneo,  New 
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Guinea 

pw/aa (Arnold).         (Sri:us);s.  Africa 
pnxdmis  (Handlirschj,  1892  (Slizus);  India 
ptdchdba  (Mereet),  1906  (Sttoa)'.  Spain 

piisilliis  (Handlirscli),  \^^2  iStizus):  Indonesia 
quaUrisirigaius  (Atnoldj,  1929  (Stizus);S.-VJ.  Africa 
ssp.  som^cus  (Arnold),  1940  (Stizus):  Somalia 

s'ip.  ilubiosiis  (GmnVvj).  1945  (Stizus):  Ethiopia 
qumqutapinusumSiiy },  1S23  (Nysson);^.  U.S.  to 
Panama 

godmani  Cameron,  1890  (^tizus),  new  tynoaymy  by 
It  Bohart 

lineatus  Cameioa,  1890  (Sittntf),  new  synonymy  by 
R.  Bohart 

flavus  Cameron,  1890  (Stina),  new  synonymy  by 

R.  Bohart 

subaipims  Cockerell,  1898  (Slizus),  new  synonymy 
by  R.Bohait 

cressoni  Cameron,  1904  QifysKm),  new  qmonymy  by 

R.  Bohart 

nctUatenlis  (Arnold).  1945  (Stizus);  Madagascar 
reversus  (F.  Smith).  1856  (Larra),  .Sumatra 
revindicatus  (Schulz).  1906  (Stizus);  Middle  East 
schmiedeknechti  Handliisch,  1900(Sl&lls),  nec 

Handlirsch.J898 
A(W^  Daldiasar,  19S4  (Stizus) 
ssp  <j/w/olieitt  Beaumont,  1968,  sw.  Turkey 
rhopaloceroides{fat\Q\^),  1919. (Stizus);  %.  Afrka 
rkt^tdoeems  (Himdlirsch),  1895  (Stkua);  s.  Africa 
Sehwarzi  Beaumont,  1967;Tbfkey 
jCTfipw  (Handlirsch).  1892  {Stizus);  Philippines 
signatus  (Mandlirsch),  1892  (Stizus);  Australia 
similliimn  (F.  Smith),  18S9  (Lona);  Indonesia:  Aru, 
Waigeo 

niagrcltii  \\dn(!i\ii%c\\,  1892  ySiiziis) 
sipapotnae  (Arnold),  1929  (/Stizus);  s.  Africa 
soUtarha  (Arnold),  1936  iStizm);  s.  Africa 
spinicomis  (SaiissurcV  1887  (Stizolarra);  Madagascar 
spinifemur  (Heauinont),  1949  (Stizus);  Morocco 
suada  (F.  Smith),  1864  (Larra);  Indonesia:  Halnuhera 
judanensis  (Arnold),  195 1  (Siizus);iA3ii 
Jttnoi  Tsuneki,  I97I;s.  Ryukyus 
teneUus  (IGug),  1845  (Larra);  ne.  Africa 
touareg  Beaumont,  1954;  Egypt 
trtchionotits  (Cameron),  1913  (Stizus);  Indonesii: 

tridciis  (Fabricius),  1781  (Vespa);  Eurasia 
dncfus  Rossi,  1 790  (Oabro) 
repandus  Pan/er,  1800  (.V/<'//r>iMs) 
sinuatus  Latreille,  IS04-IS05  (Stizus) 
atrjumoRMS  Sonan,  1934  (Stizus) 
ssp.  arans  Beaumont,  1950;  Corsica 
ssp.  insulanus  Beaumont,  1954;  Corsica 
ssp.  caesius  (Compte  Sart),  1959  (Stizus);  Majorca 
ssp.  mongoliaa  Tsuneki,  1970;  Mongolia 
fttmerf  (Proggatt),  1917  (Stizus);  Australia 
va/Wibr  Gussakovskij,  1952;  sw.  I  SSR:  Tadzhik  S.S.R. 
various  (Arnold),  1945  (Stizus);  Madagascar 
venlpen^  (LohimamiX  1942  (IStbus);  India 


versicolor  (}imAMnch),  1892  (Stizus);  e.  Indonesia,  New 

Britjiii 

wheeieri  Kiombein  and  Willink,  1951 ;  U.S.:  Arizona 
witzenbagaals (Arnold),  1929  (Stizus),s.  Afika 
zibanensb  (Morice),  191 1  (Sr&ta);n.  Africa 

Tribe  BemMdni 

The  sand  wasps  are  a  familiar  sight  around  beaches  or 
sand  dunes  where  they  may  be  seen  cruising  or  darting, 
chasing  prey  or  each  other.  They  are  medium  to  large, 
stout  bodied,  and  nearly  always  elaborately  marked  with 
whitish  or  yellow.  Their  flight  is  swift,  and  they  are  cap- 
able of  hovering,  darting,  or  traveling  at  an  incredible 
speed  in  a  straight  line.  Tliey  me  probably  tlie  bcsi  fliers 
of  the  Nyssoninae,  if  not  tlie  entire  family.  If  females  axe 
cupibmd  and  handled  carelessly,  they  are  aUe  to  sting, 
but  otherwise  they  are  not  at  all  dangerous  even  though 
their  actions  sometimes  appear  threatening. 

Diagnostic  characters: 

1.  ill)  lyes  converging  below  inner  margins  nearly  par- 
allel (flg.  182  C)  or  most  often  converging  slightly 
above  (flg.  182  B);  (b)  ocelli  always  at  least  slightly 
deformed,  sometimes  reduced  to  scars. 

2.  (a)  Labrum  exserted  and  with  exposed  area  at  least 
as  long  as  broad  (fig.  182  A-C,  I,  J),  (b)  palpal  for- 
mula 6-4  to  3-1 . 

3.  (a)  Scutum  with  admedian  lines  separated,  (b)  no- 
tauli  absent,  (c)  Kdth  an  oblique  scuta!  carina,  (d) 
scutellum  with  a  lamdliform  edge  which  overlaps 
mctanutum. 

4.  (a)  Omaulus,  acetabular  carina,  sternauius,  and  pre- 
coxal  sulcus  absent;  (b)  epistcrnal  and  scrobal  sulci 
usually  present,  forming  a  continuous  arc  or  epis- 
tcmal-aciobat  aulcua  which  definea  hypoqiiineial 
area. 

5.  (a)  Metapleuron  separated  by  a  sulcus  from  propo- 

deum,  lower  metapleural  area  not  defined  except 
minimally  in  a  few  cases;  (b)  upper  lateral  surface 
of  propodeum  not  spined  nor  dentate,  (c)  propo- 
deal  enclosure  extending  far  onto  vertical  slope. 

6.  (a)  Midcoxae  slightly  separated,  (b)  midtibia  with 
one  apical  spur,  (rarely  none  in  m^e  Bembix)  (c) 
arolia  equal  on  all  legs,  (d)  female  with  a  foretarsal 
rake. 

7.  (a)  Fore  wing  media  diverging  before  cu-a.  (b)  pre- 
stigmal  length  of  submarginal  cell  1  much  more  than 
length  of  wing  beyond  marginal  ceU,  (c)  stigma  small, 
(d)  three  submarginal  cells.  II  not  pettolate  and  re- 
ceiving both  recurrent  veins. 

8.  (a)  Hindwing  costa  well  developed,  media  diveigmg 
after  cu-a,  jugal  lobe  less  than  half  as  long  as  anal 
area. 

9.  (a)  Caster  sessile,  lerguiii  I  nearly  as  broad  as  II;  (b) 
sternum  1  with  a  median  ridge  toward  base,  (c)  male 
with  seven  visible  teiga,  VII  with  laterobasal  spiracu- 
lar  lobes  (except  in  Ricyrtcs  and  Microhemhex);  (d) 
male  sternum  Vlll  ending  in  one  to  four  prongs  (fig. 
182  G);  (e)  male  genitalia  with  volsella  differentia- 
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FIG.  181.  Dendrogram  suggesting  relationships  in  the  Bembicini  and  Stizini. 
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ted  into  cuspis  and  digitus.  (Q  female  pygidixl  plate 
usually  very  weakly  indicated  posteriorly,  iometim.« 
rather  well  defined. 

Systematics:  Tlie  close  rehitinnship  of  the  Rembicini 
and  Stizitii  is  indica(ed  by  the  many  tribal  cliaraclers  com- 
mon lo  hoih.  The  principal  points  of  departure  of  the 
benibicins  ure  the  deftirmed  ocelli,  the  longer  labrum,  and 
the  more  distal  position  of  tlie  media  in  the  hindwing.  Al- 
so, the  single-spurred  mid  tibiae  are  difTerentiating  from 
most  of  the  stkins  as  well  as  the  great  minority  of  other 
ffyssoninae. 

The  reduction  of  pleura!  sulci,  streamlining  of  the  no- 
tum,  and  rearrangement  of  wing  veins  to  reduce  the  distal 
membrane  and  increase  the  percentage  of  vein-supported 
forcwing  area,  all  seem  to  have  a  relationship  to  flight 
characteristics.  These  features  are  shared  witli  the  Stizini 
and  to  a  lesser  extend  with  such  gory  tins  as  Spkeeius  and 
Kohlia. 

Within  the  Bembicini  there  seem  to  be  three  rather 
well  defined  evolutionary  iinei;  js  indicated  in  fig.  181. 
The  branch  that  cidminates  in  Mu  rohcmbex  presumably 
developed  the  earliest  and  was  probably  "prestizln" 
since  there  are  no  spiracular  lobes  on  male  tergum  VH. 
Other  distinctions  are  the  rather  concave  posterior 
slope  of  the  propodeum,  and  the  arcuate  midocellar 
scar.  To  this  iiuy  be  ;idded  the  prey  association  with 
Hemiptera  (,in  Bkyries)  ur  u  wide  variety  of  live  and 
dead  arthropods  (IniWiemfremAex).  This  branch  is  well 
represented  in  North  and  Soiitli  Americ:i  l  iie  secotu! 
branch  is  uientitied  with  its  best  known  genus,  Siiciiella. 
Its  outstanding  morphological  feature  is  the  placement 
of  the  ocellar  elements  in  somewhat  raised  depressions 
(fig.  182  M).  The  ocelH  are  not  completely  scarlike, 
having  reduced  lenses.  Spiracular  lobes  are  present  on 
male  tergum  VIU,  and  the  propodeum  is  tlat  or  some- 
what rounded  posteriorly.  The  pray  m*  fitea,  butterfliM 
(in  Stictiella),  or  rarely,  wild  bee<;.  This  evolutionary 
complex  is  centered  n)  North  Ainciica  wuti  veiy  limited 
extension  to  the  south.  The  third  and  largest  group  of 
genera  can  be  termed  the  Bembix  branch.  Here  the  scu- 
tum is  raised  into  an  obvious  welt  anteromcdially.  Spir- 
acular lobes  are  present  on  male  tergum  V'lII.  the  pos- 
terior propodeal  face  is  Hat  or  rounded,  and  the  ocelli 
are  reduced  in  varying  amount.  Ries  are  the  dominant 
prey,  but  h'ditlia  and  Zyzzyx  (rarely)  use  butterflies, 
and  Bembix  have  been  known  to  use  damscinies,  bees, 
wasps,  and  antlions  (Evans  and  Matthews.  1973b).  Bern- 

Ait  is  worldu  iile.  '>iil  the  tilher  c'ener;)  ;ire  rest  rii  leil 
to  the  western  1  leiiiispiiete,  particularly  South  America. 

(n  many  respects,  such  as  wing  venation  and  pleural 
structure,  the  Bembicini  are  imnaikably  uniform.  The 
most  obvious  evdutionaiy  tendencies  are  In  ocelli,  where 
there  is  a  progressive  reductioti  in  M/e.  in  palpi,  where 
there  is  a  decline  in  number  uf  segments;  and  in  the 
tongue,  which  tends  toward  greater  length.  Each  of 
these  tendencies  is  manifested  to  some  degree  in  each 
of  the  three  evolutionary  lines. 

Of  the  many  papers  dealbig  with  the  taxonomy  of 


the  tribe,  the  most  useful  ones  for  an  understanding 
of  the  genera  arc  Handlirsch  (18«iJ,  1890,  1893).  J. 
Parker  ( 1 '):<)).  Wiilink  nv>47),  Gillaspy  (l'>(>3b.  l'J64), 
and  Bohart  and  Horning  (1971).  The  last  named  con- 
tains an  up-to^ate  key  to  the  genera. 

In  addition  to  morpholdeical  evolutionary  changes 
there  are  progressive  behavioral  tendencies  that  can  be 
discerned  within  the  Bembicini.  Some  of  the  more  ob- 
vious of  these  ate  the  change  from  solitary  nests  to 
large,  high  density  colonies;  change  from  short  corolla 
nectar  sources  to  deep  corolla  types  associated  with 
tongue  development  and  supposedly  greater  need  for 
liquid  in  xeric  areas;  clustering  in  small  or  large  numbers 
overnight,  as  reported  for  Glenusricfia,  Sreniolia,  Zyzzyx, 
and  Rubrica.  which  may  be  involved  with  mating  efficiency; 
constraction  of  false  burrows  by  some  Bembix  and  Rub- 
rial  which  may  rcLiucc  pressure  <if' parasitism;  an  inner 
closure  of  the  nest  just  before  the  cell  in  some  Bembix 
and  Stictkt  whfch  may  also  reduce  parasitism:  a  general 
progression  in  prey  composition  from  llcmiptera  to  Dip. 
tera  lo  Lepidoptcra.  with  occasional  use  of  Hymenop- 
tera  (by  Bembix  ciiripas  and  (ilenosticiia  scitula), 
Homoptera  (by  G.  scitula),  Odonata  and  Ncuroptcra  (by 
Bembix)  aa4i,  in  the  case  o\' Micrubembex,  the  utiliza- 
tion of  a  wide  variety  of  live  and  dead  arthropods  (in 
the  matter  of  food  selection  we  can  dimly  see  the  evolu- 
tionary advantages  of  food  specialization  up  to  a  certain 
point,  hut  iimlei  s<inie  conditions  there  uuiy  lie  a  fuither 
advantage  in  a  return  lo  a  broad  range  of  preyj;  the  high- 
ly important  trend  from  mass  provisioning  to  progressive 
provisioning  with  certain  intermediate  steps,  and  alone 
with  this  trend  a  change  from  lightly  paraly/ed  to  com- 
pletely paralyzed  or  dead  prey,  as  well  as  deposition  of 
the  egg  on  the  last  prey  member  instead  of  the  first,  or 
even  the  deposition  in  the  newly  constructed  empty 

cell  ;:i  rotiru'iiienl  ol  pKuui'ssivi'  pnivisiiininj!,  in  the  cell 

cleaning  procedure  practiced  by  some  Bembix  and 
Rubrtea. 

Hach  of  the  above  behavioral  changes  presumably  has 
a  selective  advantage  to  the  species  in  tjuestion.  Some- 
times pressure  of  parasitism  is  involved,  and  in  other 
cases  It  may  be  a  matter  of  reproductive  efficiency  or 
food  economy.  An  extensive  discussion  of  behavioral 
evolution  has  been  given  by  Hvans  ( l''(»6a). 

Natural  enemies  of  Bembicini  are  most  commonly  the 
miltogranmiine  Sarcophagidae.  However,  Bombyliidae  and 
Conopidae  attack  Ik'iiihix  (see  {'<.  Bohart  and  MacSwain, 

DasymulHia  ure  common  parasites;  and  Chrysi- 
didae  are  constant  drains  on  populations  of  StenioHa  (by 

AfWOipeserfH'fln/.vf/Ocsson).  of  Bcmhix  (by  Parnopes 
chryx>pmslnus  II.  Smith),  and  oiMu ruhembex  (by  Par- 
nopes  fulvicornis  Cameion).  The  beetle  family  Rhipi- 
phoridae  {Macrosiagon)  parasitizes  Bembix,  at  least  in 
some  localities  (Barber.  191.5),  and  Strepsiptera  (ftewrfo- 
xenos)  are  occasional  parasites  of  Bembix  and  Microbem- 
bex  (R.  Bohart,  194 1 ;  Evans  and  Matthews,  1973b). 

Key  to  genera  of  Bembicini 
1.  Ocelli  depressed  (fig.  182  C,J,M);  inner 
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orbits  essentially  parallel  as  a  nile,  usually 

about  as  broad  above  as  below  (fig.  182  C,J)   2 

Ocelli  or  ocellar  scan  not  depressed  belOW 
surrounding  surface  of  face,  inner  orbits 

esivcntially  parallel  cu  diverpinp  hclow 

(fig.  182  I »   5 

2.  Palpal  lormiila  4-:.  3-2  or  3-1 ; Rildocellar 

plane  longer  titan  broad  3 
P^pal  formula  6^;  N.  America   4 

3.  Labium  evenly  ccinvcx  toward  ba-ii.'  ami  ahout 

twice  as  long  as  its  basal  breadth,  palpal 
t'ormulu  4-2; 8W,  U.S.  and  Haja 

California  Xerostictia  Gillaspy,  p.  552 

Labrum  swollen  toward  base  so  that  a  cross 
section  would  be  irregularly  convex,  palpal 
formula  3-2  or  3-1 ;  N.  America  and 
hcuadoi  Steniolia  Say,  p.  552 

4.  Clypeus  moderately  to  strongly  and  evenly 

convex,  midocellar  plane  usually  broader 
than  long,  male  midfemur  with  inferior  edge 
inegularly  caiinate  to  serrate  (fig.  1 82  P)  to 

eoiaiginate  or  (in  small  species)  raiely  entire  

 Stictiella  i.  Parker,  p.  550 

Clypeus  rather  knv,  convexity  often  irregular 
and  with  beveled  area  near  tentorial  pits; 
male  midfemur  entire  or  with  a  large  subapt- 

cal  notch;  midocellar  plane  mil  broader  than 
long  iilenostictia  Gillaspy,  p.  551 

5.  Palpal  formula  S-3, 4-2,  or  3-1  or  in  any  case 

less  than  6-4   6 

Mpal  formula  64   8 

6.  Marginal  cell  in  distal  half  slightly  bent  away 

from  wiivg  margm,  tergum  VII  of  mate 

without  a  spiiacular  lobe .  New  World  

 ^lu  robembex  Patton,  p.  538 

Marginal  cell  in  disial  h.ih  .idliering  to  vying 
margin,  tergum  VII  of  male  with  a  spiracu- 
lar  lobe   7 

7.  Palpal  for-ii ni  l  4  ■(  lit-  1  S  2  II )  nr     1 ; 

tnidoieilus  usually  redLu  eil  to  slender 
transverse  scar,  rarely  with  iraees  of  a 
lens  or  with  a  nearly  semicircular  lens; 

worldwide  Bembix  Pabricius,  p.  543 

Palpal  formula  5-3,  ocelli  with  an  approxi- 
mately semicircular  lens:  Chile  and 
Argentina   /.yzzyx  Pate,  p.  549 

8.  Midocellus  reduced  to  a  scar,  rarely  with 

traces  of  a  lens;  New  World   9 

Midocellus  approximating  a  semicircle 
with  a  distinct  and  somewhat  translucent 
lens;  South  .America  II 

9.  Lateral  angles  of  propodeum  projecting 

backward,  tergum  VII  of  male  wilhoiii 

spiracular  lobe  Bicyries  Lepelelier,  p.  535 

Lateral  angles  of  propodeum  not  pro- 
jecting bacliward,  tergum  VII  of  male 

with  a  spiracular  lobe   10 

10.  Midocellar  scar  forming  part  of  a  circle, 
not  llaltened  or  indented  medially; 
vertex  m  Ironi  view  Lonsideialily  de- 
pressed below  level  ol  eyes  Sticlia  lUiger,  p.  541 

Midocellar  scar  somewhat  transverse, 
flattened  or  indented  posteromedially; 
vertex  in  front  view  not  depressed  below 
level  of  eyes  (fis.  182  A)     


......  Jtubrica  J.  Purker,  p.  540 

1 1.  Mandible  not  toothed  along  inner  margin; 

Ai0;ntiiUi  .....M.........   n 

Mandible  subapically  dentate   13 

12.  Midocellus  a  half  circle  A  ih  front  edge 

concave;  lateral  ocellus  llaltened  ex- 
ternally, male  femora  relatively  simple  

 Hemidula  Burroeister,  p.  539 

Midocellus  an  ellipse  of  about  three-Hfths 
of  a  circle,  lateral  ocellus  ciicular,  male 
forefemur  greatly  llattened  and  expanded, 

male  midfemur  very  irregularly  dentate  

 .  .  Ctarlobembix  WUlinlc,  p.  539 

13.  Eyes  with  long  dense  hair,  male  tergum  VII 

with  median  lobe  rounded,  male  mi<lcoxa 

with  a  long  tooth  or  spine  

  Trichostictia  J.  Parker,  p.  549 

Eyes  without  hair,  male  tergum  VII 
without  a  rounded  median  lobe .........................  14 

14.  Inner  eye  margins  diverging  rather 

strongly  below  (fig.  182  B),  male 
tergum  VllI  truncate  medially  and 

acute  laterally  t'Jitha  J.  Paricer,  p.  542 

Inner  eye  margins  slightly  diverging 
below,  male  tergum  VII  with  median 

and  lateral  notched  projections ...... — ...  

 Sdmm  J.  Parker,  p.  541 


Genua  Bieyttes  Lepdetler 

Generic  diagnosis:  Flai'ell<nneie  I  often  shorter  than  scape; 
eyes  with  inner  margins  sunicwhal  converging  below; 
least  interocular  distance  usually  a  little  less  than  twice 

length  of  naL'elloniere  I;  midocellus  a  transverse  SCar, 
indented  medioposteriorly;  vertex  a  little  above  top  of 
eyes;  clypeus  convex  laterally  but  rather  flattened  medi- 
ally, not  ridged  anteriorly  and  ending  below  antennal 
sockets;  labrum  about  as  long  as  broad,  usually  simply 
convex  but  iomcihnci  {cingiilaia )  witit  a  discal  pioject- 
ing  ridge;  tongue  of  moderate  length,  palpal  formula 
64;  mandible  subapically  dentate:  area  of  scutum  be- 
tween adniedian  lines  nearly  flat;  many  species  with  two 
distal  appendices  un  discoidal  cell  11;  hindwing  media  di- 
verging well  beyond  cu-a:  male  midcoxa  sometimes  toothed; 
male  midfemur  sometimes  with  a  basoventral  process  but 
without  a  row  of  teeth;  propodeum  with  posterior  surface 
somewhat  concave,  lateral  angles  comprened  and  wedge 
like  (except  two  South  American  species:  anisitsi.  cingiila- 
la):  female  lorgum  VI  suiiicliiiics  with  a  well  defined  pygi- 
dial  plate  {capnoptera,  fitdiem);  male  tergum  Vll  without 
spiracular  lobes,  sometimes  with  a  lateral  an^e  or  tooth; 
male  sternum  VIII  with  three  prongs. 

Geograpliic  range:  Of  the  23  listed  species  of  /?/<  vr/t  v, 
12  are  restricted  to  South  America,  eight  to  North  America, 
and  the  remaining  extend  on  both  sides  of  Panama.  One  of 
these,  variegata.  has  been  found  from  Texas  to  .\rgcntirM. 

Systematics:  In  some  respects,  such  as  the  eyes  con- 
verging below,  submarginal  cell  II  narrowed  in  front,  and 
wcLlgelike  lateral  propodcal  angles.  Bicyries  is  like  the  sti- 
ziii  genus  Bemhccinus.  These  similarities  led  Lohrmann 
(1948)  to  derive  Bicyries  and  Bembecinus  along  a  separate 
branch  from  all  other  stizins  and  bembicins.  This  arrange- 
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Glenosticlia  pulla  Stictiella  emargmata  Stictiella  pulchella 


FIG.  182.  Morphology  in  the  tribe  Bcmbicini;  A-C,I,J,  female  facial  portraits;  D,E,  male  tcrgum  VII.  F.  male  midfemur; 
G,  male  sternum  VIII;  H,  mouthparts,  lateral;  K,  male  sternum  II;  L,  female  hindtarsal  claws;  M,  female  ocellar 
area,  dorsal. 
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ment,  which  appears  to  be  based  on  parallel  development. 

placed  Ricyrtcs  ;iru1  }ficri)hi'inbcx  at  the  oppdsito  ends  of 
tlie  system.  Wc  feel  that  tlie  evideiue  is  strong  tor  a  close 
association  of  these  two  genera,  w  itli  Micn>bembex  being 
obviously  tlie  more  hiphly  developed.  Lolirinann's 
scheme  docs  not  e.xplain  the  absence  of  spiracular  lobes 
on  male  lerguin  VII  in  Hicyrtcs  ;ind  Microbembcx,  or 
their  lull  development  in  Bembecinus.  The  possibility 
that  these  lobes  developed  along  separate  lines,  then  com- 
pletely atrophied,  is  rather  unlikely. 

It  seems  to  us  that  Bicyries  is  an  offshoot  arising 
rather  low  on  the  evolutionary  branch  which  derived  the 
bembicins  from  a  prestizin  ancestor  { np.  1 S 1 ).  Tlie  com- 
pletely reduced  midocellus  argues  against  cimsidering 
liivyrtes  as  "primitive."  Characters  associating  it  with 
Microbembex,  in  addition  to  the  absence  of  spiracular 
lobes,  are  the  somewhat  concave  vertical  face  of  the  pro- 
podeum,  the  arcuate  midoccllar  scar,  the  rather  broad  and 
flat  scuta]  area  between  the  admediari  lines,  the  nearly 
parallel  or  anteriorly  converging  inner  eye  margins,  the 
rather  simple  nature  of  the  abdominal  markings,  the  rather 

short  labrum,  and  the  rather  simple  midlegs  of  the  male. 
The  fact  that  neither  genus  is  dependent  upon  flies  for 

prey  is  of  p;is-,ihle  signitlcance.  The  important  distinctions 
o\  tUicrobcnibex  are  the  reduced  palpi  and  the  edentate 
mandibles.  South  American  BicyMes  were  treated  by  Wll- 
link  (1947)  The  species  of  North  America  were  keyed  by 
Bohart  and  Homing  (1971). 

Hi:  <!,  >i;v:  IHcyries  is  one  of  four  genera  in  the  tribe  that 
regularly  provision  with  insects  other  than  Diptera.  In  the 
case  of  Bicyrtes.  the  prey  are  generally  nymphal  bugs,  but 
adults  may  be  used,  and  such  families  as  Pentatomidae, 
Coreidae,  and  Reduviidae  are  involved  most  frequently.  A 
fairly  complete  study  of  habits  was  made  by  M.  Smith 
(1923a)  on  iitutilritusciata  in  Mississippi.  Nests  were  located 
in  a  strip  of  sand  along  a  road.  Burrows  were  15  to  20  cm 
in  depth  and  doped  at  a  4S  degree  angle  with  the  surface. 
The  single  terminal  cells  were  stored  with  nymphs  of  nine 
species  of  bugs  in  the  three  families  cited  above.  The  egg 
was  attached  near  the  beak  of  the  prey. 

Krombcin  (19SSb)  also  reported  on  the  habits  of  quad- 
rifasciafa,  but  in  much  greater  detail  than  did  M.  Smith, 
lie  found  the  burrows  to  be  t^  to  1 1  cm  long,  and  the  cells 
were  stocked  with  Coreidae  and  Pentatomidae,  the  former 
predomhiating.  Mass  provisioning  was  practiced,  and  the 
number  of  nymphs  in  completely  stocked  cells  was  nine 
to  14.  I'he  prey  was  carried  beneath  the  wasp,  liead  for- 
ward and  venter  up,  clasped  by  the  middle  and  posterior 
legs.  At  the  moment  of  entrance  into  the  burrow,  the  fiJre- 
Icgs  of  the  wasp  were  digging,  the  midlegs  clasping,  and 
the  hind  legs  bracing.  The  egg  wa^  laid  upright  between  the 
coxae  of  the  first  prey  in  the  cell.  The  burrow  was  always 
closed  when  the  wasp  was  away,  but  the  egg  did  not 
hatch  until  after  final  closure  Kromhoiri  noted  that  the 
millugrammine  (ly,  Senolainta  rubiivcntris  Macquart  was 
a  persistent  parasite. 

As  an  addendum  to  the  discicpancy  in  burrow  length 
as  reported  by  M.  Smith  and  Krombein,  a  quadrijasciata 
female  was  discovered  by  R.  Bohart  and  Holland  (1965) 


near  Lake  Texoma,  Oklahoma  stocking  a  30  cm  deep 
burrow  in  hard  red  sand  with  nymphs  of  Lqtto^bma 
oppositus  (Say). 

Among  others  who  have  recorded  observations  on 
habits  of  B.  quadrifasciata  are  J.  Parker  (1917),  Rau  and 
Rau  ( 1918),  and  Evans  (1966a). 

References  to  biology  of  other  species  contain  in- 
formation similar  to  that  above,  except  that  two  or 
more  terminal  cells  are  sometimes  noted,  one  closed  off 

before  the  other  is  piovisioned.  Hrethes  ( I'M  S  )  and 
Vesey-Fiizgerald  (1940)  studied  J«c«a,  J.  Parker  (1917) 
studied  ventnHh,  Janvier  (1928)  reported  on  variegata, 
and  Evans  {1966a)  studied  fndien^.  In  the  case  of  vari- 
egala,  the  nest  terminated  in  as  many  as  three  ceils,  ex- 
clusWely  provisioned  with  a  Chilean  leaf-footed  plant 
bug. 

Evans  ( 1966a)  reported  natural  enemies  as  predomi- 
nantly miltogrammine  Sarcophagidae.  However,  he 
reared  the  chrysidid.  Holopygu  ventnlis  (Say),  from 
nests  of  Bicyrtes  quadrifasciata  and  B.  fodiens.  Evans' 
book  should  be  consulted  for  many  additional  details 
and  a  summary  of  ethology. 

Checklist  1)1  Hii  vncs 

<^/'/m^s  (Cameron),  18*)7  (licnthidida).  VS.:  s.  .Xn/.ona; 
Mexico 

angulata  (F.  Smith),  1856  (Monedula);  French  Gtiiana, 

Brazil.  Paraguay.  Argentina 
anguiij'era  (Strand).  I'^'M)  ilU  nihiihilay.  Paiaguay 
anisitsi  (Strand),  1910  {Bembiduky,  Paraguay,  Argentina 

tridentattt  Strand.  1910  (Banbldub) 

bradh  vi  I  P.iiker,  1^)2^) 
capnopicra  (iiandhrsch),  1889  (Bembidulay,  U.S.;  Mex- 
ico: Ba$a  California 

nmillcnm  Cockercll.  1898 

annulaia  J.  Parker,  1917 

irislisC.  Fox.  1923 
cingulata  ( Burmcister).  1874  (JSembidtda);  Argentina 

cisaiidim  Pate,  1936 

ssp.  mkam  (Handlirscfa),  1889  {fitmbidula);  Brazil  to 
Argentina 

diodonta  (Handlirsch),  1889  {Bembididay;  Mexico: 

Orizaba.  Nayaiit 
oribatea  Pate,  1936 
diaeiaa  (Taschenberg),  1870  (Monedtda);  Mexico  to  S. 

America 

Judiem  (Handluscli),  IISSM  (UaiibtdulaV.  e.  to  sw.  U.S., 

Mexico,  Centr.  America 
burmcistch  Handlirsch.  1889  {fiembiduld),  new  syn- 
onymy liy  R.  Bohart 
insiJia/rix  ( Handlirsch ),  1  SS*>  ( l}cmbUula)\ e.  and  %.  U.S. 
lUloi  WiUink,  1947;  Argentina,  Bolivia 
mendka  (Handlirsch),  1889  (SanAAftib);  Aisentina 
odonrophora  (Handlirsdi),  1889  (5anfr«(ftr&i);  VenezueU 

to  Bolivia,  Argentina 
omaticttuda  (Cameron),  1912  {BembidndttY  Guyana 
paragiiavana  (Strand),  1910  {Bembidtda)',  Paraguay, 

Argentina 

fwreiWillink.  1947 
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pexa  J.  Parker,  1929;  French  Guiana 
qmdrifeaeiBttt  (Say),  1824  (^toneduU);  VS.  e.  of  Rocky 
Mts. 

«(fe/Gu<rin-Mfoevme.  1844 
dmOtbna  (F.  Smith),  1856  (AfoneGbib);  Brazil  to  Argen- 
tina 

def(KU  Brdthes,  1909  (Bembex) 

qumqucmaciilala  J.  Parker,  1929 
pullata  J.  Parker,  1929 
er/{7a(W'illink,  1952.  lapsus 
orfilai  WUlink,  1952 
spinosa  (Fabricius),  1794  (Bembex):  Ecuador,  Panama, 
W.  Indies 

tricobmttt  J.  Parker,  1929;  Argentina,  Brazil 

sola  J.  Parker,  1929 
varicgaui  ( Olivier),  1789  (Slemfrex); U.S.:  Texas;  Mexico 
lu  Argentina 
lerkea  Spinda,  1851  (MSonaftib) 
mana  Cameron,  1912  (fimbex),  new  synonymy  by 
K.  Buhart 

ventrdis  (Say),  1824  (Monediday,  U.S.,  s.  Canada,  n. 

Mexico 
servillii  Lcpclclier,  1845 
panta  Provancher,  1888  (Monedula) 
meUloti  Johnson  and  Robwer,  1908  (Bembidula) 
vidtuia  (HandUrsch).  1889  (Bembkbda);  sw.  U^.;  Mexico 
J.  Parker,  1917 

CenuB  Midobciniicx  Patton 

(n'mric  ilii/gnosia:  Flagelhimere  I  usually  a  little  shorter 
tiian  scape;  eyes  wilii  inner  margins  essentially  parallel, 
separated  usually  by  more  than  an  eye  breadtfi;  ocelli 
completelv  reducod,  niidoccilar  scar  linear,  transverse,  ar- 
cuate, nut  in  a  pit  nor  on  an  elevation;  vertex  a  little  de- 
pressed below  top  of  eyes;  dypeus  rather  unevenly  con- 
vex, strongly  bulging,  sometimes  niSiform;labrum  some- 
what longer  than  broad,  flattened  toward  base:  palpal 
formula  varying  from  4-2  to  3-1.  mure  coiiimDnly  the 
latter;  mandible  edentate;  area  of  scutum  between  admed- 
ian  Ifaies  rather  broad,  flat  or  a  little  depressed;  male  mid- 
femur  simple;  forcwinL'  marginal  cell  bent  distinctly  away 
from  wing  margin  in  distal  third  to  half;  hindwing  media 
diverging  after  cu-a.  distance  not  more  than  half  length 
of  cu-a:  propndeum  bulging  at  median  summit  and  some- 
what overhanging;  male  sternum  11  often  with  an  apico- 
mediaii  keellike  process;  male  tcrgum  VII  without  spir- 
acular  lobes,  nearly  simple  to  quadripartite;  male  sternum 
Vni  ending  in  a  downcuived  spine;  female  tergum  VI 
nearly  always  notched  and  bidentate  apically. 

Geographic  range:  I'wenty-one  species  are  currently 
recognfaaed,  all  from  die  New  World.  Ten  of  these  occur 

in  North  America  and  the  remaining  1 1  in  South  America. 
Seven  species  are  known  from  the  United  States  but  all 
except  the  widespiead  mtmodonta  occur  west  of  the 
1 00th  meridian. 

Systematics:  The  partial  removal  of  the  marginal  cell 
from  the  edge  of  the  forewing  readily  distinguishes  this 
genus.  The  3-1  palpal  formula  is  quite  distinctive,  but  one 
species,  bidens,  has  a  4-2  foimula  as  in  most  Beaibtc. 


Likewise,  the  apically  notched  female  pygidium  is 
unic[ue.  but  an  Amazonian  species,  pygidialis,  has  a 
rounded  pygidium.  The  completely  reduced  mido- 
celhis  is  a  diaracter  shared  with  several  other  gen- 
era, but  in  Micnihcmhcx  even  the  scar  may  he 
almost  obliterated.  Lohrmann  (1948)  divided  tlte  genus 
into  two  groups  of  approximately  equal  size.  One  of 
these  was  the  "Diffon?ii!!  Gruppe"  which  contained  spe- 
cies between  13  and  1 7  mm  in  length,  the  males  with  lat- 
eral angles  on  terguni  VII,  females  with  tergum  VI  always 
ending  in  two  points,  and  males  generally  with  a  trans- 
verse swelling  on  sternum  II  bearing  one  or  two  teeth. 
Typical  examples  cited  by  Lohrmann  were  iliffannis,  ar- 
gentitu,  bidens,  gratiosa,  and  urugjui^enm.  The  second 
or  "Atonrwtonftr-Gruppe"  was  characterized  by  smaller 
si/.c,  10  to  I."  mm  in  length,  Ihc  male  usually  with  a  keel- 
like process  on  sternum  II,  and  male  tergum  VII  simple 
laterally.  Typical  examples  were  mondonta,  iinttb,  hir- 
SUta.  and  cilia ta. 

Microbembex  appeais  to  be  related  to  Bicyrtes,  al- 
thou^  it  is  considerably  more  specialized.  The  relation- 
ship 1$  discussed  imder  Bicyrfes  and  is  illustrated  graph- 
ically (fig.  1 S 1 1.  Characteristics  of  some  ol  the  North 
American  species  have  been  discussed  by  R.  Bohart 
(1970b>.  A  key  to  qwcies  of  the  United  States  was  given 
by  Bohart  and  Horning  (1971). 

Billing}':  Vo\u  hembicin  genera.  Micro/you  hex.  liicyr- 
tes,  Editha,  and  StictieUa,  regularly  provision  their  nests 
with  prey  other  tfian  DIptera.  However,  Aficrobembex 
differs  from  the  other  three  in  that  a  great  variety  of  in- 
sects are  taken  either  alive  or  dead.  The  most  complete 
report  is  that  of  J.  Piirker  (19 17)  on  Af.  monodonta  In 
Ohio.  Nests  were  verv'  abundant  in  lake  sand  dunes. 
Copulation  took  place  soon  after  the  lemaies  emerged 
and  often  before  they  had  made  their  first  flight.  Males 
appeared  to  be  polygamous.  The  burrows  were  20  to 
30  cm  long  and  ended  in  a  single  celt,  at  the  far  end  of 
which  an  egg  was  placed  upright  before  the  llrsl  prey 
was  brought.  The  newly  hatched  larva  was  fed  prugres- 
sWely  on  dead  and  disabled  insects  picked  from  the 
sand  surface  hy  the  female  Micri'hemhcx.  Parker  de- 
scribed the  compeiition  loi  prey  that  was  frequently 
observed.  "The  struggles  at  the  mouth  of  the  burrow 
for  the  possession  of  a  dead  insect  are  frequent  and  furi- 
ous, the  contestants  grappling  and  rolling  over  and  over 
on  the  sand.  Frequently  it  happens  that  the  prey  is 
dropped  in  the  struggle,  and  wtiile  the  pair  of  contes- 
tants are  rolling  on  the  sand  a  third  wasp  comes  along 
and  settles  the  quarrel  by  quietly  carrying  off  the 
coveted  treasure."  Prey  mentioned  speciiicaily  by 
Ptirker  were  houseflies,  stableflies,  mayflies,  and  ml<l^es, 

Evans  (lOfifia)  sumrn:!ri/ed  biological  information 
on  the  genus  as  f  ollows;  large  colonics  may  occur  in 
sandy  areas;  adults  spend  periods  of  inactivity  in  short 
burrows  in  the  sand;  nests  are  usually  less  than  a  foot 
deep,  unicellular,  and  not  marked  by  tumulus  at  the 
entrance:  the  female  closes  the  nest  when  she  is  away 
from  it;  provisioning  is  progressive;  the  egg  is  laid  erect 
in  the  odl,  and  first  provisions  are  brought  to  the  newly 
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hatched  larva;  prey  consists  of  an  amazing  con^omera- 

tion  of  dcud  and  tnurtbund  arthropods. 

Alcock  and  Ryan  (1973)  studied  a  nesting  site  of 
nighfrons  in  central  Washington.  Behavior  was  similar 
to  that  reported  fur  ulhcr  species.  Alcock  and  Ryan  al- 
tered details  in  the  vicinity  of  the  nests  during  provision- 
ing by  !ii:intn'ns.  and  concluded  that  when  landmarks 
close  to  the  iicsi  were  moved,  a  disurientation  of  the 
wasp  resulted.  However,  the  effect  was  only  temporaiy 
and  a  reliance  by  the  wasp  on  alternate  and  more  dis- 
tinct landmarks  was  sugj^oslinl 

Natural  enemies  noted  by  Parker  were  Exoprosopa 
(BombyliUdae)  and  DttsymutSb  (Motillidae),  as  well  as 
>.Mnie  small  red  ants.  Also  important  are  chr>'sidid  wasps 
of  the  genxa  Pwmopes.  G.  Bohart  and  MacSwain  (1940) 
reported  about  20  percent  parasitism  of  M.  cdifondea 
(given  asaurata)  cocoons  at  Antioch,  California,  by  Par- 
nopes  fulvicornis  Cameron  (given  as  westcottii  Melander 
and  Bnies,  a  synonym).  An  odd  parasite  of  M.  tifgrt/km 
is  the  Strcpsiptcraii  Psctuloxenos  lt(giibris  (Pierce),  a 
single  female  of  which  had  matured  in  a  wasp  collected 
by  G.  Bohart  at  .Antioch,  California.  This  specimen  was 
taken  in  an  area  where  the  natural  host,  Ammophila, 
was  abundant  and  commonly  parasitized  (R.  Bohart, 
1941). 

Checldiat  ot  Mierobembex 

</«///s  (Handlirsch),  18*)3  iHcmhcx):  Vciic/ucla 
a/gentU'rons  (Cresson),  lUbi  (Bembex),  W.  Indies 
argentina  Brithes,  1913;  Argentina 

nasma  l  Parker.  1929 
argyropi^'tira  R.  Bohart,  1''70;  U.S.;  Caliibrnia,  Nevada, 

Arizona.  Ulali 
aurata  J.  Parker,  1917;  U.S.:  w.  Texas  tos.  California 
bidens  J.  Parker,  1929;  Argentina 
califomica  K  Bohart,  1970;  U.5.  and  n.  Mexico  w.  of 
Continental  Divide 
ciHata  (Fabricius),  1804  (BembexY  S.  America 

vi/Z/'/M/rta  Spinutj.  IS?!  ilk'nbex) 
cubam  R.  Bohart,  new  name;  Cuba 

mnata  Cresson,  1865  {Bembex),  nee  Sulzer,  1776 
diffnrmis  (Handlirsch),  1893  (Bembex)\  Biazfl 
a/ua/K  J,  Parker.  U':9;Peru 
grattosa{V.  Smiiii).  \  V>5b(Bemb€xy,%nia^ 

natalis  J.  Parker,  1929 
kbvuta  J.  Parker,  1917;  U.S.:  Texas,  New  Mexico 
monodonta  (Say ),  1 824  (Bembexy,  N.  and  Centr.  America 
e.  of  Continental  Divide 

occidentals  it^reioa  and  Rohwer,  1908 

tanalis  Rohwer,  I')  14 
mgrifivns  (Provancher).  1888  (Bembex),  U.S.  and  Mexico 
w.  of  100th  mer. 

neomexkana  Jolmsnn  and  Rohwer.  1908 

ddtaensh  Johmon  and  Rohwer.  1*'08 
pafdl^onica  (Brethes).  l'>]3  {ficDihcx),  Argentma 
pygidiaiis  (Handlirsch),  1893  (Bembexy,  BrazU 
ruffpentrif  R.  Bohart,  1970;  U.S.:  s.  centr.  California 
■^u!>!;rafi()sa  (St  rand ).  1910  (Bembexi\  Paragtt^y 
trkosal.  Parker,  1929;  Jamaica 


urugiuo^atsU  (Holmberg),  1 884  (Bembexy,  Uruguay,  ^ra* 

guay,  Argentina 
«rAn>///u'/WiUink,1947 

Genus  Cariobembix  Willink 

Crnrric  tHa^noti^-  Flai^elltnneie  I  lonper  than  scape;  inner 
eye  margins  nearly  straight,  moderately  diverging  below; 
midocellus  about  a  semicircle  in  extent  but  traoneiaeiy  el- 
liptical, not  on  an  elevation;  lateral  ocellus  convex  and 
circular;  vertex  not  lower  than  top  of  eyes;  clypeus  rather 
evenly  contoured,  dorsal  point  about  even  with  lower  edge 
of  antetmal  sockets;  labrum  about  1.3  times  as  long  as 
broad,  cross  section  near  base  a  rather  smooth  curve:  pal- 
pal formula  6-4;  mandible  edentate:  area  of  scutum  be- 
tween admedian  lines  a  distinct  welt;  mesopfeuron  anteru- 
ventrally  with  two  sharp  teetfi;  male  midcoxa  with  a  short 
apical  tooth;  male  midfemur  with  a  tooth  beyond  middle, 
followed  by  an  irregular  excavation;  hind  wing  media  di- 
vetiglng  dKH^  after  cu-a;  male  tergum  VII  with  large  sptr- 

acular  lobes  wbieh  neatly  meet  ventrally,  apex  of  V'll 
with  three  narrow  lobes  (tig.  182  H);  male  sternum  VUl 
ending  in  a  downcurved  spine,  and  with  a  transverse  basal 

keel. 

Geographic  range:  Tlie       males  and  two  females  ol 
the  type  scries  of  Cariobembix  marthac  are  all  of  the  re- 
corded material  of  the  genus  (Willink,  19S8).  The  type 
locality  is  Santiago  del  Estero,  Argentina. 

Systcinatics:  As  pointed  out  by  Willink  ( 1958).  this 
genus  is  similar  to  Hemidula,  e^cially  considering  the 
simple  mandibles.  Since  only  three  species  are  Involved  in 
the  two  genera,  there  is  stmio  difficulty  in  sorting  generic 
from  specific  characters.  The  practically  normal  rather 
than  laterally  flattened  lateral  ocelli,  the  ellipticd  rather 
flian  arclike  midocellus.  and  the  more  nearh'  parallel 
inner  orbits  oi Cariobembix  arc  distinguishing.  In  the 
male  the  peculiar  midfemur,  the  mesopleural  ventral 
teeth,  and  the  tiansverse  basal  keel  of  stermun  VUl  are 
distinctive. 

Willink  (1958)  illustrated  the  generic  dtaraclers.  We 
have  been  able  through  Dr.  Willink's  cooperation  to  study 
a  paratype  male.  It  agrees  well  with  the  description  and 

figures,  except  that  the  midocellus  is  elliptical  and  1.5 
times  as  broad  as  long.  In  the  original  description  the 
statement  was  made,  **con  ocelos  normales,**  whidi  ap- 
plies only  to  the  lateral  ocelli. 

Biology:  No  information  is  available. 

Checklist  of  Cariobembix 
morrAae  Willink,  1958;  Argentina 

Genus  Hemidula  Burmeisier 
Genark  diagnosis:  Flagellomere  I  longer  than  scape;  inner 

eye  margins  nearly  straight  but  converging  above  so  that 
least  interocular  distance  is  about  equal  to  clypeal  length; 
midocellus  semicircular  posteriorly  and  incur^  anter> 

iorly:  lateral  ocellus  a  little  natlencd  externally;  ocellar 
lenses  convex  and  apparently  tunctional;  vertex  not  lower 
than  top  of  eyes;  clypeus  rather  flattened  lui  K  wer  three- 
fifths,  then  sloping  abruptly  toward  anteniud  sockets; 
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labrumsllfllltllyloaier  than  broad,  cross  section  near  base 
a  rather  smooth  cuive;  palpal  fonnula  ()-4 :  mandible 
edentate;  area  of  scutum  between  ;n.li:ici.li;in  lines  a  dis- 
tinct welt;  male  iiiidcoxa  and  niidlciaui  not  tuuthcd; 
hind  wing  media  diverging  shortly  bcyund  cu-a;  male  tec^ 
gum  VII  with  a  rounded  median  apieal  lobe  and  acute 
hiteral  lobes;  male  sternum  VIII  with  short  lateral  teeth 
and  a  stout  median  spine. 

Geographic  range:  Argentina  in  lldendoza,  San  Juan, 
and  Santiago  del  Estero. 

Sysfemarics:  Tluinieh  the  kindness  of  Dr.  Abraham 
Willink  we  have  been  ublc  lu  study  one  female  of  bur- 
nuisteri  and  two  females  of  singularis.  Male  characters 
have  been  taken  from  Willink  ( I')47,  I')5S). 

Many  features  are  shared  by  Heiniditla  and  Carlobem- 
btx.  Both  have  functional  ocelli  whiclt  .>re  not  on  a 
prominence  or  in  a  depression,  frons  broadening  some- 
what below,  mandible  simple,  median  scutal  welt  well 
formed,  and  similar  wing  venation.  Uemidtda,  however, 
has  the  ocelli  more  extensively  deformed  and  Lacks  many 
of  the  male  peculiarities  as  discussed  under  CMobembix. 
Both  genera  have  the  marginal  cell  oftlic  foicwing  tight 
against  Ri  (without  a  separate  apical  appendix).  How- 
ever, in  material  we  have  seen  the  mart^nal  cell  is  more 

broadly  rounded  toward  the  wine  apex  in  flemidlda. 
One  presumably  generic  difterence  lies  in  sternum  VIII 
of  the  male.  In  llemidula  there  is  a  laterobasal  tooth, 
whereas  in  CarlohemhLx:  there  is a  transveitM  basal  ridge 
which  expands  medially. 

Biology:  Willink  (1947)  reported  finding  a  large 
colony  of  burmdsterl  nesting  in  a  field  covered  with 
saltpetre.  Entrance  holes  were  made  by  preference  bi 
small  depressions.  The  nests  were  10  to  \1  cm  deep  and 
penetrated  the  ground  at  an  angle.  Prey  was  not  observed. 

Checklist  of  llemidula 

Aurmeu/eri  Willink,  1947;  Argentina 

singularis  (Taschenbeig),  1870  (Monedida);  Aigentbn 

Genus  Rnbrica  J.  Parker 

Geiicru  Jiiix'ii  isis:  I'lagellomere  1  longer  than  SCape; 
eyes  with  irmer  margins  sligtitly  diverging  below  (fig. 
182  A);  ocelli  reduced  to  scars  without  lenses,  anterior 
occilar  scar  somewhat  crescent  shaped  but  flattened 
posteromedially,  not  in  a  pit  nor  elevated;  vertex  about 
on  a  level  with  top  of  eyes;  clypcus  with  a  longitudinal 
carina  above,  lower  three-fifths  of  clypeus  somewhat 
flattened,  then  sloping  raiher  abruptly  toward  antennal 
sockets;  labrum  a  little  hmuei  than  wide  (fig.  182  A), 
cross  section  near  base  almost  a  smooth  curve;  palpal 
formula  6-4;  mandible  subapically  dentate;  area  of  scu- 
tum between  adinedian  lines  a  Jisiinct  v.cli :  male  niid- 
COXa  with  a  small,  apical  tooth;  male  midfcmur  with  a 
subipicil  excavation  and  tooth:  hindwing  media  diverg- 
ing a  little  beyonLl  LU-a.  male  steinum  II  with  a  median 
process;  male  tergum  V  II  with  large  spiracular  lobes, 
middle  section  acute  laterally  and  with  a  median  projec- 
tion which  is  somewhat  double:  male  sternum  VIU  end- 
ing in  a  stout,  downcurved  spine. 


Geographic  range:  Five  species  are  known,  ranging 
from  southern  Mexico  to  Argentina. 

Syslemalics:  Rnbrica  is  related  to  Stictia.  Sclnmn, 
ind  Editha,  all  associated  at  one  time  under  the  unavail- 
able name,  Mone'c/u/a  Handlirsch.  These  four  genen  htve 
in  common;  toothed  mandibles,  inner  eye  margins  some- 
what diverging  below  (lig.  182  A,B),  palpal  formula 
6-4,  scutum  welted  anteromedially,  midocellus  or  its 
scar  not  depressed  nor  on  an  elevation,  male  midfemur 
with  a  subapical  notch  and  stout  tooth,  margmal  cell  of 
forewing  not  pulled  away  from  Ri  but  broadly  rounded 
distally,  male  tergum  VII  with  spiracular  lobes,  main 
section  acute  laterally  (s«xnetbnes  notdied)  and  truncate 
or  notched  at  median  ape.x;  male  sternum  VIII  ending 
in  a  stout,  downcurved  spine.  I'roin  the  other  genera  m 
the  group,  Ruhrica  can  be  distinguished  by  the  some- 
what flattened  shape  of  the  midocellus  scar  (fig.  182  A). 
Additionally,  it  differs  from  Edilha  by  the  more  distal 
origin  of  the  forewing  media,  the  notched  rather  than 
trtmcate  median  lobe  of  male  tergum  Vll,  and  tlie  non- 
depressed  vertex.  Mates    Rubrka  have  tfie  front  basi- 
tarsus  somewhat  Onuuneated  and.  in  the  case  (\{  i^raviJa. 
expanded.  The  usually  reddisli  gena  and  reddish  areas  on 
the  gaster  are  distinctive  aitd  prompted  the  name  Rubriea. 

Biology:  .\ccordinp  to  Willink  ( l'M7).  R.  nastna  fas 
surinamenxis)  prefers  rather  compact  soil  tor  nesting  pur- 
poses but  will  tolerate  arid  or  humid  climatic  zones. 
Brithcs  (1902),  lk)dkin  ( l'>  17),  Vessey-Fitzgerald  ( 1940). 
and  Llano  (1959)  have  furnislied  many  details  of  nesting 
habits.  Large  colonies  may  occur  in  areas  devoid  of  vege- 
tation. The  burrows  consist  of  a  gently  sloping  first  part 
of  about  15  cm  and  a  terminal  horizontal  part  of  about 
13  cm  ending  in  a  cell.  In  most  cases  the  nest  entrance  is 
dosed  while  the  wasp  is  foraging  for  prey,  but  no  inner 
dosure  has  been  reported.  According  to  Vesey-Pitzgerald, 

Diptcra  arc  the  cxflusivL-  pr<ivisi<ins.  L''ipi.-v-i;il!\'  S'.  ipliidae 
(^Volucella  ohcsa  Fahriciiis)  and  l  abanidae  (  'i'ahanus  dc- 
ddentalis  Linnaeus,  and  t)thers).  Other  families  used  are 
Stratiomyidae,  Asilidae,  Nemestrinidae,  Muscidae,  and 
Tadihiidae  (Llano.  1959).  Two  species  of  flies  which  pre- 
sumably live  in  nests  o\ Ruhrica  in  Trinidad  (V'esey-FitZ- 
gerald,  1940)  arc  a  iniltogrammine  sarcophagid,  Pachy- 
gn^omyla  spitum  Malloch,  and  a  chloropid  scavenger, 
Ifippclares  pusio  L<xnv  .\  bonihyliid  parasite  of  R.  nasuta 
in  Argentina  is  llyperalonia  morio  (Fabricius)  according 
to(>::^llo(1933).  Brftthes  (1902)  reported  that  the  egg 
of  namta  is  attached  in  erect  position  to  the  wing  base 
of  the  lly  prey.  He  indicated,  also,  that  provisioning  is 
progressive  and  that  cell  cleaning  may  be  regularly  per- 
formed by  the  parent  wasp.  In  Rubrka  gravida  the  con- 
struction of  false  burrows  has  been  recorded,  reminiscent 
of  the  actions  of  some  Bembix  (  Llano,  1959).  In  Guyana 
denticomis  is  one  of  the  "cowfly  tigers,"  su-callcd  from 
its  habit  of  taking  Tabanidae  in  the  vicinity  of  cattle 
(Bodkin.  1917).  The  known  information  on  habits  of 
Rubriea  has  been  summarized  by  I  vans  (19bba). 

C  hecklist  oi  Rubriea 

adiaribraut  (HandUndi),  1 890  (MonevfitAi):  Brazil 
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eaesarea  (Handlindi),  1890  (AfofMiftito);  Bnzll,  Colombia 
demicomis  (Handlitsch),  1890  (Mbneebb);  Mexico  to 

Peru 

ffwida  (Handlindi),  1890  (AfoiMdu/a);  Argentina,  Brazil, 

Biilivi;! 

tmula  (i  hiisl),  1791  ( Kt^ipa);  Algeniina  to  Colombia 
surinamensb  De  G«er,  1778  (Apts),  nee  Linnaeus, 
1758 

striata  Fabricius,  1793  (Bembex) 
eonttnua  Fabricius,  1804  (Bembex) 

Genus  Selman  I.  Paricer 

Generic  diagnosis:  l-lagellomere  I  longer  than  scape;  eyes 
wilh  inner  margins  diverging  slightly  below;  ocelli  reduced 
externally,  midocellus  a  little  more  than  a  semicirde,  not 
on  a  mound,  with  n  lens  which  is  most  obvious  posterior- 
ly; vertex  about  level  with  top  of  eyes;  clypeus  with  a 
longitudinal  ridge  above,  lower  two-thirds  of  clypeus  rath- 
er evenly  convex,  then  sloping  abruptly  toward  antenna! 
sockets;  labrum  a  little  longer  than  wide,  cross  section 
near  base  a  rather  smooth  curve;  palpal  formula  6-4;  man- 
dible subapically  dentate;  area  of  scutum  between  ad- 
median  lines  a  strong  welt;  male  midfemur  with  an  api- 
coposterior  tooth;  hindwing  media  diverging  slightly  be- 
yond cu-a;  male  tergum  Vli  with  spiracular  lubes,  middle 
section  of  VII  with  median  and  lateral  notched  projections; 
male  sternum  VllI  ending  in  a  stout,  dnwncurvcd  spine, 

Geognpfiic  range:  Selman  notatus  is  the  only  known 
species,  and  it  occurs  in  Argentina. 

Sysiematics:  The  name  Selman  seems  to  have  been  de- 
rived from  the  Greek  selma.  a  neuter  noun  meaning  deck, 
floor,  or  seat.  However,  in  its  present  fonnSetnun  is  a 
coined  name;  it  was  obviously  considered  as  masculine  by 
J.  Paricer,  who  named  his  new  type  of  the  genus  angustm 

(a  synonym  of  notatus).  Consequently,  we  die  treating  it 
as  masculine,  and  we  are  using  nuiatus  instead  of  the  ori- 
ghial  notattt. 

Tlie  close  resemblance  to  Slietia  ;ind  the  single  known 
species  make  Selman  a  rather  weak  entity.  However,  the 
case  is  strengthened  by  the  fact  that  Stietk  is  a  large 
genus,  well  represented  in  ,'\rgentin;i,  yet  all  of  its  spe- 
cies differ  from  Selman  in  a  lew  signilicant  points.  These 
are  the  lenspbearing  ocelli  and  nondepresied  vertex  of 
Sebnan. 

Biology:  Nothing  is  known. 

Checklist  of  Selman 

notatus  (Taschenberg),  1 870  (/HonedubOi  Brazil  to 

Argentina 
angusttdsi.  Parker.  I''2M 

Genus  Stictia  llliucr 

Generic  diagnosis:  Flagellomere  I  about  as  long  as  scape 
or  a  little  shorter;  eyes  with  inner  margins  slightly  wider 
below  than  above;  ocelli  completely  reduced,  nUdocel- 
lar  scar  with  outline  approaching  a  circle  or  somewhat 
more  lluiii  a  semicircle,  not  in  a  pit  nor  on  an  elevation; 
vertex  depressed  below  top  of  eyes;  clypeus  usually 
rather  evenly  convex;  labrum  a  little  longer  than  broad, 


a  little  flattened  above,  cross  section  near  base  almost 

a  smooth  curve:  palpal  fornuila  6-4;  mandible  subapical- 
ly dentate;  area  of  scutum  between  admedian  lines  a 
distinct  welt;  male  midfemur  with  a  strong  subapical 
notch  and  tooth;  hindwing  media  diverging  a  little  bey- 
ond cu-a;  male  tergum  V'll  with  large  spiracular  lobes, 
middle  section  acute  to  narrowly  truncate  laterally, 
rather  narrowly  produced  and  notched  medially;  male 
sternum  VIII  ending  in  a  stout,  downcurved  spine. 

Geographic  range:  .Most  of  the  lb  listed  species  occur 
in  South  America,  but  three  reach  the  United  States: 
ean^tna  from  southern  U.S.  east  of  the  100th  meridian 
and  notih  u>  Pennsylvania;  signata  from  Florida; and 
Vtvida  from  southern  l  exas  (i^vans,  1957a). 

SynemattcK  Stictia  are  mostly  large,  robust,  and 
handsomely  marked  wasps  related  to  Rithn'ca.  Selman, 
and  tJiiha.  The  characters  of  this  group  are  discussed 
undsT  Rubrica.  In  the  relatively  depressed  vcnc\.  Stictia 
differs  from  the  other  three  genera.  It  is  distinguished, 
also,  by  the  large,  nearly  circular,  opaque  midocellus. 

Biology:  The  predilection  of  members  of  thisgenus 
for  Tabanidae  as  prey  gives  them  local  economic  im- 
portance. The  well  known  eastern  United  States  species, 
Carolina,  has  been  dubbed  the  "horse  guard,"  and  it 
fully  Uves  up  to  its  name.  This  large  and  handsome  wasp 
somethnes  nests  in  tremendous  cdonies  numbering 
thousands  of  individuals.  Its  local  value  can  be  seen  by 
the  tact  that,  us  reported  by  Hinc  (1906),  30  to  60 
horseflies  may  be  fed  progressively  to  a  single  larva. 
Hine's  observations  were  made  on  several  colonies  in 
southwestern  Louisiana  In  sandy  areas  near  the  Gulf  of 
.Mexico.  He  pointed  out  the  interesting  fact  that  horses 
and  cattle  show  no  anxiety  at  the  approach  of  the  rather 
noisUy  flying  Carolina  but  register  great  concern  toward 
hot  Hies  and  some  tabanids.  Furthermore,  piactically  all 
of  the  prey  were  female  horseflies  of  several  species. 
Exception^  records  were  a  stratiomytd  (Odontomyia), 
the  screwworm  Hy  (Cochliomria),  oi;e  specii;ien  each 
of  a  common  large  mosquito  {Psoruphora  ciliaia),  and  a 
musdd  (Or^dUa).  [fine  reported  that  the  larval  diam- 
bcrs  were  15  cm  or  more  underground.  .According  to 
Evans  (1957b),  the  egg  of  Stictia  Carolina  is  laid  in  the 
empty  cell.  In  signaia,  vivida,  and  heros  the  egg  is  laid 
on  the  side  of  the  Arst  fly  prey  (Evans,  1966a).  Also, 
Carolina  does  not  dean  out  the  cell  before  final  closing 
of  llie  Inir.'ow.  This  probably  acciMiiHs  for  scavengers  of 
the  iamily  Phoridae  reared  by  Evans  (1957b)  from  the 
nest  of  enrof/ntr 

C.  Lin  ( l''71 )  studied  three  colonies  of  Stictia  Caro- 
lina in  southern  Oklaltuina.  He  recorded  vurious  male  ac- 
tivities: tunduioe,  courtahip,  and  nuptial  tli^lit.  Horse- 
flies were  the  common  prey,  but  skipper  hutierllies  and 
small  cicadas  were  occasionally  provisioned  during  per- 
iods of  "competition  for  food." 

Bates  (1876)  described  the  "guarding"  activities  of 
Stictia  signattt  on  the  Amazon  Rhrer.  the  wasps  even  col- 
lecting spcLiinens  of  horseflies  on  the  observer  Ri^liards 
(1937)  reviewed  previous  biological  records  pertaining 
to  signata  and  added  some  of  his  own.  In  Giiyana.  s^- 
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nata  is  a  riverhuiik  species,  nesting  in  small  sandy  islands 
in  ihc  riverbed  below  the  first  falls  of  the  Essequibo 
River.  An  unusual  feeding  record  (or  signata  was  that  of 
Howard.  Dyar,  and  Knab  (1912).  In  this  case,  mosquitoes, 
Acih's  ai-^ypti  (Linnaeus)  were  captured  on  the  wing  u>d 
fed  upon  by  the  adult  wasps. 

Evans  (19S7a)  reported  the  nesting  and  prey  of  Stic- 
tia  vivida  in  Cameron  County,  Texas.  The  nests  were  in 
linn  sand,  well  back  trom  the  (iulf  shore.  They  were  sim- 
ple burrows,  about  65  cm  long,  ending  in  a  single  ccH  in 
which  the  larva  was  beinj:  led  specimens  of  Tabanus  tex- 
anus  Hine.  The  flies  were  carried  in  the  usual  manner  of 
hembicins.  that  is.  held  tightly  against  the  underside  of 
the  thorax  by  the  front  and  middle  legs.  The  nest  was 
closed  upon  leaving,  both  with  an  hmer  plug  just  In  front 
of  the  cell  ;ind  with  an  outer  one.  Closures  may  be  omit- 
ted during  progressive  piuvisiuning  of  relatively  large 
larvae  (Evans,  1966a). 

OitckXvUofStictia 

andrei  (Handlirsch),  1890  {Moncdula):  Peru 
antiopa  (Handlirsch),  1890  (Monedula);  Surinam,  Vene* 
zuela 

an  uata  (Taschenbei:^,  1870  (MiMMcbiAr);  Brazil  to 
Argentina 

bdtetttis  (Cameron),  1907  (Mwieiftr&r);  Centr.  Anterica 

carihana  Fritz,  I')72:  Colombia,  Venezuela 
can)lim  (Fabricius),  1 793  (Hembix)\  se.  U.S.  to  New 
Mexico 

crfJC^fl^fl  (Lepeletier).  IH45  (.\fonedulay,Pctu 

praserpina  Handlirsch,  \&9Q  (Manedula) 
deccmmaculata  (Packard),  IS()<)  (Moncdula);  Brazil 
decorata  (Taschenberg),  1870  (Monedula);  Chile,  Peru, 
Argentina 

dives  (Handlirsch).  1890  (.V/o/ifJ;//.?):  Mexico 
flexuosa  (Taschenberg),  1870  (Motwdula):  Brazil, 
Argentina 

carhiinaria  Biirmcisier,  IS"  I  (  M'nvdttia) 
Iwros  (Fabricius).  I S04  {Hcnibcx).  ccnlr.  America  to  Bra- 
zU 

utfracta  J .  Parlier,  1 929;  Peru 
insulana  Lohrmann,  1942;  Venezuela 
muci  ns  ( I  iandlirach),  1895  {Moneibda)\  French  Guiana 
to  Argentina 

lineata  Fabricius  of  authon  (see  van  der  Vecht,  1961) 
maculaia  (Pabiidus),  1804  {fitn^ex);  Mexico  to  Brazil, 

Peru 

maculitarsis  Schrottky,  1913;  Brazil,  Surinam 
medea  (Handlirsch).  1890  {Motwdula):  Surin.im  to  Brazil 
mexkana  (Handlirsch),  1890  (Moncdula);  Mexico 
pantlurina  (HandlirschX  1890  {/Honedtday,  Colombia  to 
Brazil 

punctata  (Fabricius),  1775  {Bembyx)',  Mexico  to  Argen- 
tina 

Ipictithurax  Strand,  \^  (Alonedula) 
Agnate  (Unnaeus),  1758  (VespaY  Florida  to  Argentina 

vesp^omm  De  Ceer.  1 773  {Aph\ 
inaderis  Dahlbom,  184.S  (Moneduk) 
$sp.aricafia  Lohrmann,  1 948; Peru:  Aiica 
atmbmia  J.  Paricer,  1929;  Peru 


trifasciala  J.  Parker.  1929;  Paraguay 
vivida  (Handlirsch),  1890  (itfon«/ui^);  Mexico;  U.S.: 
Texas 

vokicris  (HantHiisch),  1890  (Monedula):  Colombia 

Genus  Ediiha  J.  Parker 

Generic  diagnosis:  Plagellomere  I  longer  than  scape; 

eyes  with  inner  margins  diverging  toward  clypcus,  least 
interocular  distance  (near  vertex)  less  than  length  of 
flageHomere  I  (fig.  182  B):  ocelli  not  depressed,  lenses 
evident  hut  reduced  cxl.'niLiily.  midocellus  a  little  more 
than  a  semicircle;  vertex  about  level  w  ith  top  of  eyes; 
dypeus  with  a  longitudinal  carina  above,  continuous 
with  interantennal  ridge,  lower  half  of  clypeus  flattened 
and  on  a  different  plane  from  upper  pari;  labrum  s<nne- 
what  longer  ilian  wide,  cross  section  near  base  a  rather 
smooth  curve; palpal  formula  6-4;  mandible  subapically 
dentate;  area  of  scutum  between  admedian  lines  a  distinct 
well;  male  midcoxa  with  a smaO, apical  tooth;  male  mid- 
femur  with  a  stout,  apicoposterior  tooth;  forewing  med- 
ia dhrerging  well  in  front  of  cu-a:  hindwing  media  di- 
verging slight!)'  hoynnd  l  U-a;  male  tergum  V'll  with  spir- 
acular  lobes  small,  apex  ot  VII  tiuncate  medially  and 
acute  laterally;  male  stemimi  VIII  endit^  in  a  stout, 
downcurvcd  spine. 

Geographic  range:  The  six  known  species  arc  all  in 
the  Neotropical  Region. 

Systenuuics:  These  are  the  largest  and  most  liand- 
some  of  the  sand  wasps.  They  range  in  size  from  about 
25  to  4^  mm  ill  length  ;ind  :ire  strikingly  marked.  The 
genus  is  based  on  relatively  lew  specimens,  many  in 
the  original  type  material.  J.  I*arker  (1929)  gave  a  key 
to  the  species  which  was  modified  wit!>  <irK'  jddi-Ll  spe- 
cies by  Aiaujo  (1939).  Finally.  Willink  (1947 >  called 
attention  to  a  sixth  species  from  Argentina  aiid  redes- 
cribed  it. 

Editha  has  much  in  common  with  Stictia,  but  the 

former  is  disiiiKiivc  in  li.iving  ilie  eyes  more  ii.iriowed 
above,  vertex  not  depressed  below  eye  level,  lorcwing 
media  diverging  before  rather  than  beyond  cu-a,  clypeus 
more  unevenly  contoured  (fig.  IS2  B),  and  middle  sec- 
tion ot  tergum  VII  in  male  truncate  rather  than  emar- 
ginate  apically. 

liiofngy:  Bondar  ( I ''30)  reported  adonis  as  preying 
upon  Lepidoptera  ot  several  families  in  Brazil.  Speci- 
mens of  adonis  sent  to  the  Hope  Museum  at  Oxford 
University  were  associated  witlt  the  presumed  prey 
which  were  six  species  in  four  genera  of  skipper  butter- 
flies (Hesperiidae )  according  to  Potilton  ( 19 1 7  ).  Bon- 
dar described  the  burrows  as  being  about  22  cm  long  and 
dug  in  areas  of  sparse  vegetation.  Richards  (1971)  con- 
firmed the  use  of  butterflies  as  prey  (by  infli?m//r(7).  but 
these  seemed  to  be  primarily  Pieridae  of  the  genus 
nodtis. 

Chtcklist  ot  Editha 

adonis  (ibndlirsch),  1890  (M<medida)i  Brazil,  Paraguay, 
BdWia 

sfrfi/ii&iRt  Strand.  I910(/lfone(/trila) 
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diam  (Handlirsch).  I8^>U  {Moiiejuia).  tirazii 
fitscU>ennb  (Lepelelier).  1845  (Monedula):  Brazil, 

Paraguay 

zeilenit  Jii  UuhlbDin,  1845  (Monedula) 
df/<8m  (Burmeister),  1874  (M>nA/u/a);  Argentina,  Brazil 
magnijlca  (Pcrty).  1833  (Monciltila):  Br;i/il.  !fc!i>lype d, 

"Brasil",  (Mus.  Munich),  designaicd  by  A.  Menke 
pukherrima  J.  Piirker,  1929;  Uruguay 

Genus  Bembix  Fabriclus 

Generic  diagnosis:  Eyes  usually  diveigingsligiitly  bcluw. 
least  intorcKiilar  Jisluncc  generally  greater  than  length  of 
llapclliiinctc  I  dij;.  1S2  I);  iniiiucellus  reduced  ti)  an  arcu- 
ate line  (except  in  a  ver^'  few  species  which  have  traces  of  a 
lens);  vertex  slightly  below  top  of  eyes;  clypeus  relatively 
short,  broad,  arched,  apically  concave;  labrum  sometimes 
inorc  than  twice  as  lung  as  broad,  often  notched  apically, 
usually  Hattened  toward  base;  palpal  formula  4-2  (fig. 
182  H),  rarely  3-1 :  mandible  subapically  dentate;  area  of 

scutum  between  aiimeiiian  lines  a  moderate  but  distinct 
welt;  legs  variable  but  many  species  with  midfemur  ser- 
rate below  and/or  dentate  subapically;  forewing  with  vein- 
let  iHMwecn  I'iist  two  subtnarginal  ceils  usually  markedly 
crooked;  hindwing  media  diverging  beyond  cu-a  by  a 
length  usually  about  e^ual  to  cu-a;  male  teiuutn  VII  with 
spiracular  lobes  and  sometimes  with  a  latcrobasal  tooth 
on  main  section;  male  sternum  II  often  with  a  keel,  VI 
often  with  a  process  of  varying  form;  male  sternum  VIII 
ending  in  a  downcurved  spine. 

Gettgmphic  range:  Cosmopolitan  and  by  far  the  largest 
genus  in  the  subfamily.  We  have  listed  329  species  which 
are  concentrated  in  Australia  (80)  and  the  Ethiopian  Rc- 
giofl  (about  90);  the  Holarctic  and  Oriental  Regions  are 

well  represented  however.  Twenty  three  species  are  known 
from  North  America  and  1 1  occur  in  South  America. 

A  measure  of  the  distribution  witfiin  the  United  States, 
based  nn  Fvans  am!  Matthews  f  lOfiSb).  is  that  two  spe- 
cies arc  found  only  east  of  ilie  lOOlh  meridian,  eigiil  spe- 
cies on  both  sides  of  the  meodian.  and  nine  species  only 
to  the  west  of  it.  The  only  polytypic  species  in  North 
America  namericam,  which  has  distinctive  subspecies  on 
islands  of  the  West  Indies  as  well  as  Califoraian  offshore 
islands. 

Systetnatics:  In  addition  to  the  large  number  of  spe- 
cies of  ^«7f;/)/.r.  there  is  such  diversity  in  structure  that  it 
is  difficult  to  characterize  the  genus.  The  most  reliable 
characters  are  the  greatly  or  totally  reduced  anterior  ocd- 

lus.  with  '>i>.!\'  an  arc.nto  scar  or  narrnv,  liinule  remaining, 
and  the  lem.irkabie  reduction  in  paip.il  srL'rn.'nts.  To  these 
should  be  added  the  less  unique  teaiiiK  \  m-  dentate  man- 
dibles, apex  uf  marginal  cell  close  to  Ki ,  median  scutal 
welt,  and  propodeum  not  compressed  laterally  nor  promi- 
nent medially.  Other  usi'l'iil.  but  imt  absolute,  characters 
arc  Itic  irregular  vciulcl  between  submarginal  cells  I  and 
II,  and  the  rather  long  veinlet  between  cu-a,  and  the  fork- 
ing of  M  +  Cu  in  the  hindwing. 

Anumg  the  many  unusual  features  occuifing  in  some 
species  are  the  l<»ng  labrum  (more  than  twice  as  long  as 
broad)  in  R<gDaii  and  nugdalene,  traces  of  a  lens  in  the 


antcf iof  oiielliis  ol  Hie  MMB  PUp,  BI  IllJlUlJlC 
wings  in  mdmnpts  and  mMtpentUa.  All  of  the  above 
species  are  Vorth  American.  Even  more  striking  peculiar- 
ities arc  shown  by  some  of  the  Australian  species:  the 
stout  transverse  and  shovel  like  process  on  male  sternum 
I!  in  tanu'llaia,  the  forked  proces.s  on  the  same  sternum 
oijurcata,  the  great  reduction  (uloola)  or  loss  (inuiita 
and  othets)  of  the  midtlbial  spur  In  nttiles.  and  the  ^leld- 
like  front  basilarsus  of  siime  Miales  which  may  be  accom- 
panied by  the  development  of  a  lamelliform  forelibial 
spur  (see  figures  in  Evans  and  Matthews,  197.)b).  Repre- 
sentatives of  the  Australian  fauna  have  been  studied 
through  the  courtesy  of  E.  F.  Rick. 

Lohmiann  ( I 'MX)  divided  the  North  American  fauna 
into  six  species  groups.  Rearranging  the  grouping  some> 
what,  Evans  and  Matthews  (1968b)  recognized  five  of  the 
former  groups  and  added  a  novv  niu'  l  !i  j  ■'mjiiiis  a^  exem- 
plified by  typical  species  were:  beljragei,  arnuem,  cinerea, 
amerkana,  texana,  vDApdUdipicta.  Evans  and  Matthews 
( 1 973h)  proposed  1 2  species  groups  for  the  Australian 
fauna. 

Useful  keys  can  be  found  in  Handlirsch  (1893)  and  J. 

Parkcr(!'>2''l  for  the  world.  Turner  (l'>  I  ^h)  for  Australia 
which  is  superseded  by  Evans  and  Matthews  ( lV73b), 
Evans  and  Matthews!  l^dHb)  for  North  America.  Buhart 
and  Horning  ( l'J7n  for  California.  Leclercq  (196ld)  for 
Madagascar  and  Priesner  ( I'^'.'^S  )  for  Mgypt. 

The  relationships  of  Bemhix  with  other  geneia  in  the 
tribe  are  indicated  in  fig.  181.  Its  rather  specialized  na- 
ture Is  indicated  by  an  evolutionary  index  of  "27"  based 

on  lal^le  1  Ik'causc  of  the  diveise  nature  ofilie  cenus. 
the  type  species,  n.;^/rato,  was  selected  to  obtain  the  in- 
dex number. 

Within  the  genus  licmbix  it  is  possible  that  dcittilabris 
is  one  of  the  least  advanced  species.  Some  ot  the  charac- 
ters that  lead  to  this  conclusion  as  pointed  out  by  Evans 
(I9(i0),  are:  the  nearly  normal  lateral  i>ce|];  and  the  lens- 
bearing  inidocellus,  luidlegs  with  seriate  midfcmora  and 
other  structures  used  during  copulation,  male  sterna 
without  processes,  and  female  pygjdial  plate  somewhat 
developed. 

On  the  other  hand,  both  structural  characters  and 
behavioral  traits  as  outlined  by  Evans  (1 960)  put  occt- 
dentalis  high  on  the  evolutionary  tree  and,  therefore, 
among  the  most  advanced  of  all  wasps 

Biology:  The  sand  wasps  are  well  known  residents  ol 
sandy  beach  areas.  They  can  lay  claim  to  beneficial 
status  since  they  provision  their  nests  with  (lies  which 
are  otten  noxious  species.  Ht  inhLx  litnei,  whose  prey  is 
largely  Tahanus,  has  been  called  the  '*small  horse  guard" 
to  diilerontiat«  it  from  the  "hone  fmid,"  Siktia  Caro- 
lina. Information  on  ethology  of  Bembix  Is  much  more 
complete  than  that  on  an\'  other  larjie  genus  nt  \\  v 
soninae.  C  omprehensive  works  which  have  appeared  in 
recent  years  are  those  of  Nielsen  (I94S),  Tsuneki  (I9S8), 
and  Evans  ( l''^7h,  I'Vifui)  Nielsen's  study  was  concen- 
trated on  the  type  species  of  the  genus,  rostrata,  in 
Denmark.  Tsuneki  dealt  especially  with  niponlctt  in 
Japan,  and  Evans  compared  the  behavior  of  many 
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Nurlh  American  species.  Incorporated  with  Evans' 
original  studies  were  observations  previously  published 
by  Peckham  and  Peckhum  (18^8).  Rohwer  ( I90y ). 
J.Fuker(1910, 1^17,  1925),  Rau  and  Rau(19l8j, 
G.  Bohart  and  MacSwain  (1939.  1940),  and  StrandtmiflJi 
(  U)53).  The  following  summar>'  oi'  ficnihtx  habits  in  and 
about  the  nesting  area  is  taken  largely  from  Evans 
(19S7b,  1966a). 

Hcmhix  species  nest  gregariously  and  maintain  their 
colonics  from  year  lo  year.  Ihey  arc  not  social  in  the 
usual  sense  but  may  xikt  part  in  mass  "flights  of  intimi- 
dation" against  intniders  in  the  ciil<nn  Tfi-jy  readily 
become  accustomed  to  human  presence  and  aie  not 
truly  aggressive  or  dangerous.  Males  take  part  in  pro- 
longed (light  rituals  termed  "sun  dances"  by  the  Kaus 
(1918).  The  sexes  normally  meet  in  the  air,  and  copula- 
tion takes  place  on  a  plant  or  on  the  ground  in  the 
ensuing  30  seconds  to  two  minutes.  Mating  in  both  sexes 
may  occur  more  than  once.  Polyandry  and  polygamy 
luve  been  n(>tod  especially  for  ticciJentalii.  I  be  serrate 
and  toothed  midfemur  in  males  of  many  species  is  used 
to  keep  the  wings  of  the  female  immobile  during  the 
copulatory  act.  .Apparently,  in  'lidse  species  without 
the  serrations,  such  as  occidentain,  the  copulatory  per- 
iod is  a  rather  "rough  and  tumble"  affair.  Wasps  of 
either  sex  may  occasionally  utter  a  simple  chirp,  but  a 
loud,  shrill  chirping  is  produced  by  the  male  when 
mating. 

Nests  are  built  in  sandy  or  rather  hard  soil  and  con- 
sist typicdiy  of  a  mound  of  excavated  earth  which  is 

often  dispersed  by  the  wind,  a  sloping  tunnel  of  several 
feel  in  depth,  a  rather  horizontal  terminal  branch  or 
cell  burrow,  and  a  more  vertical  spur  in  which  the  fe- 
male may  rest  or  into  which  she  may  pull  the  plug  of 
earth  closing  off  the  cell  burrow.  Males  dig  shallow  bur- 
rows in  which  ihev  pass  ihc  ni>?hl.  The  broaiicncci  fr<mt 

tarsi  found  in  many  Australian  forms  may  assist  in 
"digging  through  coarse,  stony  sofl"  (Evans  and  Mat- 
thews, i')7:!ti). 

Cell  provisioning  is  almost  invariably  progressive,  and 
prey  usually  consists  of  a  variety  of  Diptera,  but  espec- 
ia!l>  Muscoidea.  Tabanidae.  Syrpbidae,  D<ilichopodidae. 
and  Therevidae.  The  Nemalocera  are  conspicuously 

absent  tai  prey  records.  The  placement  of  the  Bembix 
egg  seems  to  have  evolutionary  significance.  It  may  be 
attached  to  the  first  fly  prey,  as  In  rostrata,  niponica, 
and  most  of  the  American  species  considered  by 
Evans  (19S7b};  placed  erect  and  attached  to  the  floor 
of  the  empty  cell,  a  in  troglodytes  and  ftsrona; 

lejned  obliquely  against  the  end  of  ihe  lell,  as  in 
pallUiipicta;  or  laid  flat  on  the  bottom  of  the  cell  near 
die  middle,  as  in  ocddmaUs. 

Flies  are  seized  and  paralyzed  either  in  flight  or  at  rest 
and  arc  then  transported  to  the  nest,  held  by  the  middle 
legs  of  the  wasp.  Tlic  fly  is  released  at  the  burrow  entrance, 
grasped  with  the  hind  legs  and  dragged  inside.  The  prey 
arc  not  as  carelully  paralyzed  as  in  cases  of  mass  provi- 
sioning by  other  types  of  wasps,  but  since  they  are  ordi- 
narily consumed  in  a  day  or  so,  a  fresh  condition  over  a 


considerable  period  is  not  essential.  At  or  near  larval  mat- 
urity the  wa^p  tiuses  the  cell,  and  its  occupant  spins  a 
cocoon  which  incorporates  sand  grains.  Then,  the  female 
may  construct  a  second  or  third  ceil,  or  the  nest  may  be 
fmed,  and  the  entrance  concealed.  Pbiiods  between  aum- 
iiK-r  broods  are  Spent  as  prepupa  and  pupa.  Overwintering 
lakes  place  in  the  prepupal  form. 

Some  exceptional  habits  have  been  noted  by  Evans 
(l'>(i6a).  In  /;»;r/ there  are  ni:;ss  prM\  iMMniti.'  ;nu!  multicel- 
lular nests,  as  in  many  less  specialized  nyssonine  genera. 
Accessory  burrows  are  constructed  near  the  real  ones  by 
iroglodyles  dnd  pallidipicta.  PresuniablN   this  iii:iv  ei^nfuse 
potential  parasites.  Females  ol  cinena  iiy  to  steal  llics 
from  one  another  in  flight  or  at  the  burrow  entrance.  In 
the  nest  of  belfragei  the  entrance  is  not  closed  during  ex- 
cursions for  prey,  but  there  is  an  inner  closure  of  the  cell 
.mIIoiv  II  ilcnn'liihris  is  ciepusciilar  and  Evans  ( l'>60a) 
related  tins  to  the  fact  that  this  is  one  of  the  few  Bembix 
with  apparently  functional  ocelli.  In  the  case  of  resromr 

only  enough  f  ood  is  brought  for  current  use  of  the  larva, 
and  tly  remains  are  removed  outside  the  nest  by  the  wasp. 
A  recent  and  important  study  of  Australian  Bembix 

is  that  of  Hvans  and  Matthews  ( l''7.ih).  Their  fmtlings  of 
behavior  in  20  species  largely  parallel  those  reported  else- 
where. However,  these  authors  have  considerably  ampli- 
fied our  knowledge  of  prey  selection  in  the  genus.  The 
use  of  damselflies  by  Australian  Bembix  was  reported 
firiit  by  Wlieeler  and  Dow  ( IM.^.V)  but  this  was  not  verified 
until  the  recent  work  of  Evans  and  Matthews.  They  found 
that  about  one-third  of  the  species  they  observed  preyed 
on  insects  of  orders  oilier  than  Diptera.  Several  preyed  on 
bees;  one  on  wasps,  bees  and  flies;  two  species  attacked 
dafflselflks;  and  one  preyed  upon  mtUons. 

Roth  Nielson  (1045)  and  Tsitneki  ( l')5H)  reported  ob- 
servalions  made  within  ncsis  tilled  wiih  panes  ot  glass 
(Nielsen)  or  glass  tubes  (Tsuncki).  The  luitci  uuilior  made 
some  experiments  on  learning  with  simple  mazes.  Also, 
in  sliglitly  quaint  English,  he  reported  some  fascinating 
maternal  care  beliavior  of  the  wasp  in  the  cell:  "  1 .  M  llie 
time  of  inspection  of  the  brood-cell  the  wasp  touches  the 
larva  with  the  antennae,  usually  holding  it  between  them. 
2.  When  the  larva  has  been  too  near  the  aeeiiniulation  of 
the  food  at  the  enltancc  the  wasp  catches  it  with  her  jaws 
and  drags  it  toward  the  middle  of  the  cell.  3.  When  the 
prey  is  scarce  within  reach  of  the  larsa  she  carries  a  prey 
or  two  to  it  from  the  pile  of  food  at  the  entrance.  Thus 
she  appears  to  care  for  the  larva  not  directly  to  take  food 
from  the  provision.  4.  Under  the  experimental  condition 
when  the  larva  is  long  exposed  to  li^t  or  some  unfavour- 
able  event  occurred  upon  it,  she  carries  ii  to  ihe  dark 
portion  of  the  tunnel.  S.  Rarely  she  cleans  the  chamber 
carrying  the  remains  of  food  out  of  the  nest." 

IX'tlnite  or  presumed  parasites  are  Sarcophagidae 
{Opsiika,  I'ltrosiHi'lla,  Senotainia.  Amohiopsis),  Hombyli- 
idae  (Anilimx.  Villa,  /:xuprosopa),  Conop'iiiac  {J'ln  sncc- 
phaia),  Rhipiphoridae  (Afacrozugon),  Styiopidae  {Pseudo- 
xenos),  Mutfllidae  (Dasymulfffa.  Timulla).  and  Chrysidi- 
dae  (Famopes).  A  prodatoi  locmdod  in  G.  Bohart  and 
MacSwain  (1939 )  on  occidentaiis  was  Proctacanthm  occt- 
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dentdis  Hine  (Asilidae). 

Although  tlc"ih  flics  are  frequently  used  as  prey,  pro- 
gressive pnivisioning  apparently  prevents  the  one-sided 
competition  provided  by  fle^  fly  larvae  emerging  from 
the  puralyzcd  maternal  fly.  as  reported  (otOxybebiS 
spariJeus  by  R.  Bohart.  <7.  <//.,  (1966). 

C  hecklist  ot  Beinbix 
(wuiuil  but  nnproper  sp«llii)gs  are  0emtex  and  Bembyx) 

abercomensis  Arnold.  l')60:s.  Africa 

dfrntgens/s  Priesner.  19S8;  Egypt 

aimimbms  RadosKkowski,  1893;  sw.  USSR:  Tramcatpia 

afruiis  Dahlbom,  1844;loc.  unknown 
O/ra  Handlirscii,  1893;  s.  Africa 
agrestis  J.  Parker,  1929;  Ethiopia 
alacrisJ.  Parker.  1929;  Somalia 
abata  i.  Parker,  1929;  e.  centr.  Africa 
albkap^  Arnold,  1946;  s.  Africa 
d/^K/u/ir  Turner,  1917:  w.  Africa 
albofasciata  F.  Smith.  1S73.  s.  Africa 

Abtsc/j/'/ Handlirsch,  1893 
iUbopHosa  Arnold,  1929;  s.  Africa 
aldabn  J.  Parker,  1929;  Indian  Ocean:  Aldabra 
alficni  Pricsncr,  ^'58;  ligypt 
allutiga  Evans  and  Mattiiews,  1973;  n.  Australia 
amerlama  Fabricius.  1793:  Virgin  Is.,  Puerto  Rico 

inusciiiipa  H.indlirsch.  1893 

separanda  Handlir&ch,  1 893 

/ox/ J.  Parker,  1917 

.ssp,  antiUeana  Evans  and  Matthews,  1968;  Cuba 
ssp.  cnniata  J.  Parker,  1917;  Pacific  Coast  of  N.  America 
to  Mexico 
nevadensis  Rodeck,  1934 
ssp.  hamara  C.  Fox,  1923;  U,S.:  CaUfomia  {shnds: 

Saiitu  Cm/  to  San  Miguel 
lucida  C.  Fox,  1923 
sanctaemsae  Cockerell,  1940 
ssp.  nkolai  Cockerell,  1938;  U^.:  California  Islands: 
San  Nicolas 

ssp.  aphioke  Lepeletier,  1845;  N.  America  except 

Pacific  Coast 

sitnilans  \S' .  lux.  1895 

connexaVi/.  l-ox.  1K<)5 

^inmestate  Johnson  and  Rohwer,  1908 
amoena  Handlirsch,  1893;  w.  U.S.,  w.  Canada 
anonuiUpcs  Airioli!,  1929;  s.  Africa 
arenaria  tiandlirsch,  1893; Syria 
aiettee  Beaumont.  1970;  Iran 

alh/nms  F.  Smith.  1856:  Australia:  s.  Tropic  of  Capricorn 

JlavUabrisl-.  Umiih,  1873 

/tmefrWs  Turner,  1910 
aimpiiuna  Turner.  1917;  s.  Africa 
aurc(jjtiuiaiii  Turner.  19lU;\v,  Au?.iiulia 
barhara  Handlirsch,  1893;  .Mgoria.  .Vlorocco 
baringa  Evans  and  Matthews,  1973;  w.  Australia 
tenrflirfMr  Strand,  1910;  lava 
baumuimi  Handlirsch,  1893;  s.  Africa 
bazilanensis  Yasumalsu,  1933;  Pliilippines 
b^ngd  Ctesson,  1873;  s.  centr.  U.S. 


cressonb  Handlirsch,  1893 

i/wgnis  Handlirsch,  1X93 

cressonii  Dalla  Torre,  i897,  lapsus 
bettatrix  J.  Parker,  1929;  BrazU 
beqitaerri  Arnold,  1929;  s  Africa 
ssp.  ilini  Arnold,  1929:  s.  Alrica 
hcruntha  Evans  and  Matthews.  1973:  w.  Australia 
bicoior  Rado&zkowski,  1877;  Iran,  Middle  East  to  Af- 
ghanistan, Mongolia 

/f7noiv/&  Radoszkowski,  1877 

b^tutwtata  Radoszkowski,  1877,  nec  Dufour,  1861 

barbtfentrts  F.  Morawitz,  1889 
bUicntata  V'ander  Liiulen.  1829;  Eurasia 

dalmalica  Kriechbaumer,  1869 
boaribi  Evans  and  Matthews,  1973;  centr.  Australia 
boanamm  Fvansand  Matthews.  1973;  w.  Australia 
borneana  Cameron,  1901 ;  Borneo 
towiC/ Handlirsch,  1893:  Indonesia:  Timor 

ssp.  thaiana  Tsuneki,  1963;  Thailand 
bmdiypicra  Arnold,  1952;  s.  Africa 
hrauimi  Handlirsch,  1893;  w.  centr.  Africa 
Wto'Guerin-MeneviUe,  1831  {Bember\,p\.  9); Chile 

iw>riv//5  Dahlbom,  1844 

vfinralh  I.cpclcticr,  1 845,  nec  Oahlbom,  1544 

eimrgimta  Sichcl,  1867 
^riMnerf  Handlirsch.  1893:  Algeria 
blUndus  Handlirsch.  1893;  s.  .Africa 
AwrfAfl  llandiirsch,  1 89  j;  India 

buddha  Dalla  Torre.  1 897,  emendation 
Z>m//«/»  Giner  Man'.  1945;  n.  Africa 
bunlor  F.vans  and  Matthews,  UJ73;  sw  Australia 
hurando  Rvans  and  Matthews,  1973;  nc.  Australia 
burraburra  Evans  and  Matthews,  1973;  w.  Australia 
cameroni  Rohwer,  1912;  centr.  Mexko,  sw.  U.S. 

fc^liva  S.  Parker.  192') 

rohwcri  LA)hrmann,  1948 
camemnis  Handlirsch,  1893:  s.  Africa 

fafurnnii  Dalla  Torre.  1897.  lapsus 
caitescem  (Gmehn),  1790  (Apis);  iw.  USSR:  Caspian  Sea 
area 

fw^iv.Hff  I  epeletier,  1845;  s.  Afrfea 

naiuiis  Dahlbom,  1845 

miscella  Mercet,  1904 
capkok  Handlirsch,  1893;  s.  Africa 
carinata  F.  Smith,  1856;  Ethiopia 

uiululata  Dahlbom.  1H45.  nec  Spinola,  1838 

Venator  F.  Smith.  1856 
can^Km  Evans  and  Matthews,  1973;  w.  Australia 
clilnron'ca  Spinola.  1838:  Fvn  pt 
chopardi  Berland,  1950;  nw.  Atrica 
cUiciensh  licaumont.  1967;  Turkey 
cinciella  Handlirsch,  1893;  s.  Furopo.  Turkey 

ssp.  enslini  Bytinski  Salz,  l'>55:  Israel 
ctnena  Handlirsch,  1893;  e.  I  LS.  w.  to  Texas 
citripes  Taschenberg.  1870;  S.  America 

/nopf  Handlirsch,  1893 

inopiJrs  Strand.  1910 

gmiilisl.  Parker,  1929 

6eA«ie  J.  Parker,  1929 
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compedita  Turner,  1  'M  3 :    Af rka 

AoAKf  Turner.  1912,  nec  Morice.  1897 
eooba  Evans  and  Matthews,  1973;  se.  Australia 

coomiiuJura  I'.vum  :iiul  Matthews,  1973;  w.  Australia 
cultrifen  Arnold,  1929;  s.  Africa 
fgp.yp^m  Arnold.  1951;  Ethiopia 

cursitans  Handlirsch,  1893;  w.  Australia 
dahlbomii  Handlirsch,  1893;  n.  ATrica 
Igkiuca  Dahlbom,  1845.  nec  Fabricius,  1787 

ssp  vihiilD^a  Bytin<;ki-.S,il/.  |955;brael 
dcnluauda  Arnold.  l'M(v  s.  Africa 

dmtUabris  Huiullirsdi,  IS');!;  us.:  Texas  to  s.  CaUfomia; 
n.  Mexico:  Morelos  to  Baja  California 
u-scrtptaVt.  Fox,  1895 

arcuata  J.  Parker,  1 1 7 
difformis  Handlirsch.  Iii93;  Brazil 
dUatata  Radoszlcowsict.  1877;  sw.  USSR:  Turtcmen  S.S.R. 

dh'eriulens  Arnold,  1946;  s.  Africa 
divtrsipentm  F.  Smith,  1873;  Ethiopian  Region 
diversipes  F.  Morawitz,  1889;  centr.  Asia 
doriae  Magrctti,  1884;  n.  Africa 

arabica  Lohrmann,  1942 
ditbia  Gussakovskij.  1934;  Iran 
ebumea  Radoszlcowski,  1877;  sw.  USSR  to  Afghanistan 

kirgistca  F.  Morawitz.  1891 
fgcin  Handlirsch,  IR9,V  w.  and  centr.  Australia 
eleebana  Lvansand  Matthews,  1973;  Australia 
expanaa  Gril>odo,  1894;  Ethiopia 
fanlion/'fi  Arnold,  1951;  w  AfiicLi 
filipiiia  Luhrniann,  1942;  I'hilippines 
finschii  Handlirsch.  1893;  New  Guinea 
/isf/im  Spinola,  1838;  Egypt 

ssp.  libesli  Beaumont,  195();  Libya 
/isc/remiic/es  Magretti.  1 892;  Somalia 
fiavescens  F.  Smith^.  18S6;Canuy  Is. 
ssp.  toJSbwf  Handlirsch,  1893:  s.  Europe,  n.  Africa 
algeriensis  Lohnnann,  1942.  nec  Schulz.  U'O.S 
ssp.  fonti  Mercet.  1905;  Spanish  Sahara:  Riu  de  Oru 
ssp.  c/irbw  Mercet,  I90S;  Morocco 
ssp.  pictwuttt  ^Unski-Sal/.  I  '^5  5 :  Mediterranean  area 
ssp.  inimica  Beaumont,  1957;  1  unisia 
ssp.  kiitvut  Uv'auinont,  1957;  Libya,  Egypt 
flavocincta  Turner,  19l2;s.  Africa 
flavifrom  F.  Smith.  1856;  e.  Australia 

saussurei  Handlirsch,  1893 
/hvipes  F.  Smith,  1856;  n.  centr.  and  ne.  Australia 

bnvis  Lohrmann,  1942 
Jlai'ivi'nrrh  \'  Smith.  1873;  s.  Australia 

cakarim  Handlirsch,  1893 
fi^c^ta  Handlirsch.  1893;  Tanzania 

>'wro)ffV<7  Cameron,  1910 
J'uniwsaita  Bischoff.  1913;  Taiwan 

metamelanica  Su^nd,  1923 
fossoria  P.  Smith,  1878;  Burma 

Oembex  flavtscens  Lichenstein.  1796  is  a  prior  name,  but  it 
was  apparently  offered  in  error  as  a  new  generic  a&stgnmcnt 
for  the  Indian  waip,  K«4M  flmnenu  Fabrldus,  1 77S.  Alio 
it  is  an  auclioa  cataloig  name  and  may  not  be  valid. 


>hru(ftlfeltra  Arnold.  1929;  s.  Africa 
fie^essnerilAonot,  1897;  Lgypt 

dis^iUs  W.  F.  Kirby,  1900;  Egypt 

rfec(!pfe«t  Priesner,  1958;  Egypt 
fronvitcri  \<  HMhart.  l''7();  U.S.:  e. California 
frontalis  Olivier.  1789;  India 
Jucostt  1.  Parker.  1929;  Burma 

ftimUa  J.  Parker,  1929;  Japan 

fwcala  Erichson,  IM2;s.  Australia  iiicl.  Tasmania 

fiudpemis  Lepelctier,  lH45;s.  Africa 

ssp.  centralis  Berland.  1950,  Mali 
galactina  Dufour,  1853;  nw.  Africa 

fiiUajc  Mercet.  1905 

parkeri  Lohnnann,  1942 
gangtbauert  Ifandlirsch,  1893;  sw.  l^R:  Caspian  region 
gekme  Evans  and  Matthews,  1 973; e.  centr.  Australia 
geneana  A.  Costa,  1867;  Sardinia 

metanostorm  A.  Costa,  1867 
generosa  J.  Parker,  1929:  Somalia 
gilta^yi  Evans  and  Matthews,  1968;  U.S.:  s,  Calilurnia 
ginjidia  Evans  and  Matthews,  1973;  se.  Australia 
glauca  Fahricius,  17S7;  India 

itidica  Haiidiiisch,  1893 
fOfrjensfr Tsuneki.  l'>71 :  Mongolia 

goyarra  Evans  and  Matthews,  1973;  w.  Australia 
gmcflens  J.  Parker,  1929;  jw.  Africa 

.Krarilis  Handlirsch,  1893:  sw.  USSR 

grisescens  Dahlbom,  I845;s.  Africa 

gulglke  Arnold.  19S 1 ;  Senegal 

gunamana  Evans  and  Matthews.  1973;  n.  centr.  and  ne. 

Australia 

handlirschella  Ferton.  1912;  n.  Africa 

handlirschi  Ferton,  1912,  nec  Cameron,  1902 
handlirschi  Cameron,  1902;  Maldhre  Is.  (Indian  Ocean) 
harenantm  Arnold,  1929;  s.  Africa 
hedickei  Giner  Man'.  1945;  n.  Africa 
heskme  Bingham,  1893;  India 
hctencantha  Gussakovskij,  1934;  Iran 
hexaspUa  J.  Parker.  1929;  India 
hineii.  Parker.  1917;  s.  centr.  U.S. 
hokana  Evans  and  Matthews.  1973;  w.  Australia 
holoni  Bytinski-SaU,  1955;  Israel 
homkai  Balthasar,  1953;  Israel 
hova  Saussure,  1892;  Madagascar 
ineogntfa  J.  Parker,  1929;  Asia  ? 
infiunara  Handlirsch,  1893;  centr.  Mexico 

/iM6///p«/H/i  Cameron,  1890,  nec  Cresson,  1872 
Uacripta  Dahlbom.  1 844;  loc.  unknown 
i>n7ff/<7  Nurse,  1903;  India 
isabellae  Beaumont,  1970;  Iran 
/off/i  Bytinski-Salz,  1955;  Israel 
/oftns^oii^  Turner,  1912;  Uganda 

tenebnm  S.  Parker,  1929 
jordanicm  Lohrmann,  1942;  Israel 
iulii  Fabrc,  1879;  s.  Europe,  n.  Africa 

ocdtmdea  Mocsary,  1883 
jutunii  Arnold,  1929;  s.  Africa 
kainulla  Evans  and  Matthews,  1973;  Australia 
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kimsutm  Cameron.  1^JU4;  India:  Assam 
itoMf  Morioe.  1897;  Egypt 
A  ifv;  I'viitis  Lind  Matthews,  1973;  e.  Australia 
kncchhaumeri  Handlirsch,  1893;  w.  ccntr.  Africa 

ssp.  sdndtt  Arnold,  1929;  s.  Africa 
kununurra  Uvuns  and  Matthews,  1973;  n.  centr.  Australia 
labiala  Fabrkius,  1798;  Europe 
bbUuia  Handlirsch,  1893;  centr.  Africa 
lactea  Cameron.  1901 ;  India 
laetai.  Parker,  1929; e.  Africa 
lamelbtta  Handlirsch,  1893;  Australia 

lalijasciaia  \  uiiici,  I "  I  5 .  AusUliIu 
latigenata  WiUuik.  l'M7;  Argentina 
^/^orsu  Handlirsch,  1893;  n.  India 
/ee«Wf«ensB  Turner,  1915;  se.  Australia 
Icvis  i.  Parker.  1929;  e.  ccntr.  Africa 
liberiensis  1.  Parker,  1929;  Liberia 
Imeatifrom  CamtTon,  1910;  Tanzania:  Tanganyika 
liaoralisJuTmr,  I ''OS,  Australia 

Jlavolaterai.  Parker,  1929 
/rfura/a  Turner,  1917;  s.  Africa 

ap.flavopicla  Arnold,  1929;  s.  Africa 
liventisJ.  Parker,  1929;  e.  centr.  Africa 
hbaiifrons  Turner.  1913;  Kenya 
lohiniiinu  Handlirsch,  1893;  w.  Australia 
longi/Ji  iiiiis  i.  Parker.  1929;  e,  Africa 
hHjrea  I'vaiis  and  Matthews,  1 973; C6ntr.  Australia 
loupata  J.  Parker,  1929;  e.  Africa 
hmata  Fabricius,  1793;  India 
lusca  Spinola.  1838;  Egypt;  Sudan 

pectonlis  Dahlboni,  1845 
hitescens  Radoszkowdci.  1879;  sw.  USSR 
hizoiirnsis  i .  Purk.M.  I*' 2*';  Philippines 
madecassa  Saussure,  189U  (pi.  1 1,  fig.  2);  Madagascar 

maitaris  Saussure,  1 890  (pi.  1 1 ,  fig.  3) 

criiiitii  Saussure.  1891 
imgarra  Lvans  and  Matthews,  1973;  nw.  Australia 
magJalena  C.  Fox,  1926;  Mexico:  Baja  California 

/«fl(J// Schulthess,  l')27:  Iran 

/wW/ivVhsh  Camerun,  1^02;  Maidive  Is.  (Indian  Ocean) 
maliki  Evans  and  Matthews,  l'>73;  s.  centr.  Australia 
mareeba  Evans  and  Matthews,  1973;  Australia:  coastal 
Queensland 

niarlira  Fvans  mul  Matthi-ws.  1 973;  W.  Australia 
marsupiata  iiandlirsch,  1893;  sw.  Australia 
megadonun  Cameron,  1904;  India 
nugeHd  Dahlbom.  1845;  e.  Europe,  w.  Asia 

?ttmia/a  Dahlbom,  1845 
sarajschani  Rados/kowski,  1877 
melanatpis  J.  Parker,  1917;  sw.  U.S.;  Mexico:  Btja 

California 

metaticht  ilk  a  V  Smith.  1856;  India 
melanopa  Handlirscii,  1893;  s.  Africa 
ssp.  algoemis  Arnold.  1946;  s.  Africa 
litoralh  ArnoKI.  1»):9,  nee  Turner,  1908 
meianouuna  Gribudo.  1 894;  sc.  Africa 
melanura  F.  Morawitz,  1889;  centr.  Asia 
askaictt  Radoszkowski,  1893 


«/iJ.Pateiyiy;Spift 

handlinchi  Mercet,  1904,  nec  Cameion,  1902 
miatm  Fvans  and  Matthews,  1973;  Australia:  s.  Tropic 

of  Capricorn 
mttfe/ Dahlbom,  1845;  s.  Europe 
mima  Handlirsch,  1893;  centr  Mexico 
rnb^a  Evans  and  Matthews,  1973;  se.  Australia 
modesta  Handlirsch,  1893;  w.  oentr.  Africa 
mofAfV  Handlir-ich.  1K')3;  Ethiopia 
testaceicauiia  Handhrsch,  1893 
mokari  Evans  and  Matthews.  1973;  s.  ccntr.  Australia 
mama  Evans  and  Matthews,  1 17.^;  .Australia 
inonedula  Handliisch,  IH93;  Ethiopia 
moonga  Evans  and  Matthews,  1973;  se.  Australia 
nudtqtwta  F.  Smith,  1873;  Mexico,  Centr.  America, 

n.  S.  America 
trhciisis  J.  Parker,  1929 
mundurra  Evans  and  Matthews,  1973;  sw.  and  se. 

Australia 

mitnhi  |-v;ir)S  and  Matthews,  1973:  w.  Australia 
muica  Handlirsch,  1893;  Australia 
macHrorvensfr  Turner,  1910 

nasiira  Mmice.  1,S')7;  Egypt 
nigrocornuia  J.  Parker,  1929;  India,  Burma 
nigrapecdmta  Turner,  1936;  w.  Australia 
nilotka  Pricsner,  1958;  Egypt 
niponim  V.  Sniiiii,  1873;  Japan 
misenbilisS.  Parker,  1922 

ssp.  pkticoUis  F.  Morawilz,  1889;  China  to  Mongolia 
noteMtf  Arnold,  I9S2;  Kenya 
mbOipennis  Cresson,  1872;  oentr.  and  sw.  U.S.,  centr. 
Mexico 

ntdtOox  I.  Parker,  1929 
mipera  J.  Parker,  1*)2<>;  Kenya 
oblusa  Turner,  1917;  s.  Africa 
oe^entttlis  W.  Fox,  1893;  w.  and  sw.  U.S.,  n.  Mexico 
beutenmueUeri  W.  Fox,  1901 
obsoleta  Howard,  1901 
odaueea  Handlirsch,  1893;  s.  Africa 
octosetosa  Lohrmann.  1942;  e.  and  sc.  Australia 
oculala  Panzer,  1801;  s.  Europe,  Middle  F.ast.  Iran, 
Afghanistan 

IpaUescens  Gioma,  1791  {Ve^),  see  Schulz.  1906. 
Berliner  Ent.  Zeit.  51:303 

OCUhiUi  Paii/cr  of  Latreille,  I804-180S 

kttreiilei  Lepeletier,  1845 

negfecta  Dahlbom,  1845 
?m.vj//"  nahihnm.  1845 

panzcri  llundlirsch.  18'^3 

hispanka  Mercet,  1^04 

tbuskma  Ciner  Man',  1934 
ssp.  basatis  Dahlbom.  1845;  w.  Asia.  e.  Europe 
ssp.  f^oror  Dahlb<itii.  1845;  Enypt 
ssp.J'uscilabris  Mocsary,  1883;  s.  and  e.  Europe 
aqi.flMfifKifi<Rr  Mocs^ry,  1883;  Hungary 
tip,eaadk)tcs  Schulz,  1906;  Crete 
ssp.c<teillosr  Giner  Man',  1945;  Morocco 
tsp.gtten  Tsuneki,  1971 ;  Mongolia 
ssp.  mongoUca  Tsuneki,  1971 ;  Mongolia 
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odontopyga  Turner,  1917;  s.  Africa 

olba  Evans  and  Matthews,  1973;  centr.  Australia 

olivacea  Fabricius,  1787;  s.  Europe,  n.  Africa,  Turkey 

olivacea  Cyrillo,  1787,  nec  Fabricius,  1787 
?c^poite  Christ,  1791  (Ke«w) 
tapilitigiiaria  Christ,  1791  (Keqxff) 

senilii  Fabriciu&,  1804 
toctopmeiMt  DmKwtn,  1810  (ilemfrer) 

notata  Dahlbom,  1845 

mediterranea  Handlirsch.  1893 

maroccam  Mexccl,  1905 

pardoiGiMx  Man',  194S 

soAonrr  Giner  Man',  1945 
ottwIlB  Dalilbom,  lS45;s.  Africa 

lintemedia  Dahlbom,  184S 
oomborra  Evans  and  Matthews,  1973;  ns.  Australia 
f)^fVw  Turner,  ]''I7;  s.  Africa 
opinabilis  J.  Parker,  1^29;  c.  ,'\frica 
orientalis  liandlirscli.  1X9.);  Itulia,  Burma 
onmtilahiaia  ("aiiieron.  1^' 10:  Tanzania 
ourapilla  tvans  and  Mattiiews,  1973;  \v,  Australia 
(fvaris  Bingham,  1893;  Burma 
palaestinensis  Lohrmann,  1942;  Israel 
^pallescens  Priesner,  1958;  Egypt,  nec  Gioma,  1791 
pallida  RudDs/kinvski,  1877;  sw.  USSR:  Kazakh  S.S.R. 
paUid^kta  F.  Smith,  1873;  Mexico,  U.S. 

jim^»W.  Fox,  1895 
palimta  F.  Smith.  1856;  c,  and  n.  Australia 

trUeniiJ'era  F.  Smith.  1873 
pahna  Evans  and  Matthews,  1973;  Australia 
papiia  Handlirsch,  1893;  New  Guinea  area 
parkcri  Lohrmann.  1942;  Algeria 
parvula  F.  .Vlorawit^,  1896;  &w.  USSR:  Tnuucaspia 
pectinipes  Handlirsch,  1893;  Australia 

palmata  F.  Smith,  1873.  nec  F.  Smitti.  18S6 
pt  rsii  Schullliess,  U)27;  Iran 
ptrsimilis  lurner,  1VI7;  India 
physopoda  Handlirsch.  1893;  Brazil 
pikati  Fv;ins  mid  M:ia!icws,  1973:  contr.  Australia 
pillara  hvims  an;:  Maiihews,  1973;  w.  Australia 
pAVUb  lliind  .1  i  ll  i  s93;lndia  to  Java 
piraporae  J.  Parker,  1929;  Brazil 
placida  F.  Smith,  1856;  Colombia 
pkmifrons  F.  Momwit/,  1 89 1 ;  sw.  USSR,  Iran 

mervenm  Radoszkowski,  1893 
pomcA/nsJt/r  RadoszkowskI,  1884;  sw.  USSR,  Middle 
East,  Mongolia 

seminigra  F.  Morawitz,  1889 
priesnai  Beaumont,  1965;  Egypt 

pron!"'!t"ni  l.ohtPMinn,  1942;  e.  .Australia 
pugillairux  liandlirsLl),  1S93:  Philippines  to  New  Guinea 
pulka  Evans  and  MattiiL'>\ s.  l'>73:  centr.  AustraUa 
quadrnmculata  Taschenberg,  1870;  loc.  unknown 
quiiupu-spinosa  J.  Parker,  1929;  Philippines 
raJcnzkowskyi  Handlirsch,  1893;  n.  and  e.  Africa 
fudoszkowskii  Dalla  Torre,  1897,  emendation 
mva  Arnold,  1952;  Kenya 
recurva  J.  Parker,  1929;  Cameroon 
rejuscala  J.  Parker,  1929; c.  Africa 


ngk  J.  Parker,  1929;  equatorial  Africa 
regnata  J.  Parker,  1929;  centr.  e.  Africa 

relegata  Turner,  1917;  India 

residua  i.  Parker,  1929;  China 

robuste  LcAmrann,  1942;Philippiiies 

rox/rarrt  (Linnaeus).  1758  Mpft); Palearctic Region 

antiala  Suker,  1776  {Vespa) 

rostnta  Gmelin,  1790  (Apts),  nec  Linnaeus,  1758 

vidua  Lcpcletier,  1845 

</ma7a  Dahlbom,  1845 

gallica  Mocsary,  1883 

pandoxa  Giner  .Man'.  1943 
SSp.  algeriensis  Schulz,  1905;  n.  Africa 
rufh'entris  Priesner,  1958;  Egypt 
rugosa  J.  Parker,  1917;  U.S.:  Arizona 
aalhut  Lohrmann,  1942;  Israel 
sayi  CrcssMH.  1865;  U.S.,  n.  Mexico 

lalijruns  J.  Parker,  1917 
scmau  Arnold,  1929;  s.  Africa 
sco/ri Turner.  1912:  Nigeria 
seculata}.  Parker.  1929;  India 
semoni  Cameron,  1 905 ;  New  Guinea 
sepera  F.  Smitli.  1873;  Australia 
tOjibns  iiandliisdi.  1893; s.  Africa 
silvcslrii  Maidl.  1914;  Nigeria 
simutta  Panzer,  1804;  s.  Europe 

sinuata  Ptazer  of  Latreille,  1804*1805 
ssp  uijiiretanica  Beaumont.  1 9S 1 ; nw.  Africa 
miihii  Handlirsch,  1893;  Brazil 
spandata  J.  Parker.  1929;  India 

spcctDsa  Arnold.  l')2'>:  s.  Africa 
spihialia  J.  Parker,  1929;  Brazil 
splendida  Arnold,  195 1 ;  w.  Africa 
studelmanni  Handlirsch.  1893;  Kenya 

staddrruvfinH  Dalla  Torre,  1897.  emendation 
stcnnbdnma  L  Phrker,  1917;  U.S.:  w.  Texas  to  s. 
California 

stepenaotti  3.  Piarfcer,  1929;  oentr.  and  s.  Africa 

stibebiirnea  Tsuneki,  1*)7| :  Mongolia 
sulphurescem  Dahibuin.  1845.  India 
taiwttna  Bischoff.  U>  1 3 ;  Taiwan 

kosemponis  Strand,  1922 

lutea  Sonan,  1927 

larsala  Latreille.  180^);  s.  Europe,  sw.  US.SR:  Turkmen 
S.S.R.  (usually  given  as  a  synonym  of  Ueinbix  Integra 
Panzer,  1 805,  which  was  a  misklentiflcation  of  iattsn 
Eabiicius.  1703.  wliich  is qrnonymous  with 5l6us 
Jascuilus  (Fabricius) 
crbtatusMocatuy,  1883 

tau  henhcri^ii  Handlirsch,  1893;  India 
tenuijasiiaia  i.  Parker,  I92*J;  Nigeria 
texam  Cresson,  1872;  sc.  and  s.  U.S. 

Ifasciata  Fabricius.  1804,  nec  Fabricius,  1781 
thoama  Evans  and  Matthews,  1 973;  Australia 
ttboobtam  Evans  and  Matthews,  1973;  w.  and  centr. 

AustraUa 

torostt  J.  P^er,  1929;  New  Guinea 

traiiqiH-barica  (Cinelin).  1 7<)0  ( Vespa)-,  India,  new  name 
for  Vespa  rcpanda  (Fabricius),  (Art.  59c) 
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repanda  Fabricius,  1787,  nec  Vespa  rtpando  (jciyin- 
cius),  1 787  (Crabm),  now  in  Tackytes 

trepanda  Dahlbom,  1S44 
tranKO^ica  Radoszkowski,  1893;  sw.  USSR,  baq 
trepida  Handlirsch,  1893;  te.  Australia 

victoriemis  Lx>hrmann,  1942 
triangulifera  Arnold,  1944;  s.  Africa 

i/cwnio«i  Arnold,  1^)29,  nec  J.Parker,  1929 
tricolor  Dahlbom,  1 S45 ;  Guinea,  Senegal 
troglodytes  Handlirsch,  l$93;n.  Mexico;  sw.  U.S.  to 
Kansas 

kelianthopolis  J.  Parker,  1  'M  7 
tnmcttta  Handlirsch,  1893;ccntr.  Mexico 
luberctdiventrbTumeT,  1908;  Australia 
turca  Dahlbom,  !  845 ,  e.  Furope,  n.  Africa,  Turicey 

metefaiF.  Smith.  1856 
ugandensis  Turner,  1913;  Uganda 
iihf'la  Evans  and  Matthews,  I973;w.  Australia 
ulula  Arnold.  1929;  s.  Africa 
uitdeneya  Evans  and  Matthews.  1973;  Australia 
tmdulata  Spinola.  1838;  S.  Africa 
iishcn  Arnold,  l'H)0;e.  Africa 
variabilis  F.  Smith,  1856;  Australia 

nptarF,  Smith.  18S6 

crabrontfomUs  F.  Smith,  1873 
vasta  Lohrmann,  1942;  Malaya 
vehx  Handlirsch,  1893;  Tanzania:  Zanzibar 
veimsttt  Arnold,  1929;  s.  Africa 
venuta  Arnold,  1946;  s.  Africa 
vapiformis  F.  Smith,  1856;  Australia 
wat^ui  Evans  and  Matthews,  1973;  n.  centr.  Australia 
uY7.?/m  Cistcl.  1 S57;  PortuRal 
wattgoola  bvans  and  Mjtiiicws,  lv'7.i;s.  Australia 
MWflfM  Evans  and  Matthews.  1973;  se.  Australia 
vmawara  Evans  and  Matthews,  1973;  se.  Australia 
we6ef7  Handlirsch,  1893:  China 

SSp.  lama  Tsuneki,  1971 ;  Mongolia 
Vfeema  Evans  and  Matthews,  1973;  w.  Australia 
Mwsfermann/ Spinola,  1838;  Guinea 
wcstoni  Bingham,  18<)3;  Burma 
wikanna  livans  and  Matthews,  1973,  Australia 
wOum  Evans  and  Matthews,  1973;  Australia 
wi'llowra  Evans  and  Matthews,  1973;  w.  Australia 
H«/pa  iivans  and  Matthews,  1973;  Australia 
wovtnne  Evans  and  Matthews,  1973;  w.  Australia 
yalta  I'vihis  and  Matthews,  I^)7.V  w.  Australia 
yunkara  Evans  and  Matthews,  l'>73;  w.  Australia 

zafiK/ny/Gussakovskij,  1934;  Iran 
sonata  Klug,  1835;  s.  Europe 

bipunctata  Dufour,  1861 

UcktenateM  Mocairy.  1883 

I  ichtenstein  auction  catalog  names 
(See  discussion  at  end  otSphex  checklist  lur  status  of  these). 

c»«MArte  Uchtenstein,  1796;  "India  orlentaU" 
guttata  Uchtenstein,  1796;  "cap.  bon.  Spef* 

Genus  Tridiostictia  J.  Pariwr 

Generv  diagno^  Hagellomere  I  longer  than  scape;  eyes 


hairy,  inner  margins  nearly  straight  but  obviously  diverg- 
ing below;  midocellus  semicircular,  on  a  slight  elevation; 

vertex  a  little  lower  than  top  of  eyes;  clypeus  rather 
evenly  contoured  but  with  a  basoroedial  ridge,  dorsal 
point  of  clypeus  reaching  well  between  antennal  sockets; 
labrum  fully  1 .5  times  as  long  as  b.'nad.  i.ti>ss  section  near 
base  a  rather  smooth  curve;  palpal  formula  64;  mandible 
subapically  dentate;  area  of  scutum  between  admedian 
lines  □  distinct  v.  oli:  mnlo  mi.'icnxa  wit!!  a  pmininent  api- 
cal tooih;  male  tnidfcinur  sometimes  toothed  loward 
apex;  hbidwing  media  dhrerging  lightly  beyond  cu-a; 
male  tergum  VII  with  spiraeular  lobes  small;  apex  of  VII 
rounded  medially  and  acute  laterally;  male  sternum  VIU 
ending  fai  a  stout,  downcurved  spine. 

Geographic  range:  The  three  known  species  are  all  in 
the  Neotropical  Region. 

Systematics:  The  hairy  eyes  distinguish  these  species 
at  once  from  all  other  bembicins.  A  few  other  sphecids 
have  this  condition,  such  as  Entomogiiathus,  some 
Huavea,  some  Pison,  and  some  Megtstommuiti.  In  other 
respects  Tricftusiictia  has  much  in  common  with  Editha 
and  Zyzzyx.  agreeing  for  the  most  part  in  venational, 
OCellar.  and  male  Lil>doininal  tValiiies  (leneric  eharaeters 
have  been  illustrated  by  J.  Parker  (,1929j  and  Willink 
(1947). 

Biology:  No  information  is  avaUable. 

Checklist  of  Trkhnstictia 

brumerii.  Parker.  1929;  Peru.  Chile 
4lrfte/a(Taschcnberg).  1.S70  {Monedula):  Brazil  to  Ar- 
gentina 

ndpau  (Handlirsch),  1890  {^Monedula);  Chile.  Peru, 
Bdlvla 

Genus  Zyzzyx  Pate 

Generic  diagnosis:  Hagellomere  I  longer  than  scape;  inner 

eye  margins  nearly  straight,  slightly  diveiginc  beUiw; 
midocellus  semicircular,  on  a  low  elevation;  vertex  a  lit- 
tle lower  than  top  of  eyes;  clypeus  rather  evenly  con- 
toured hut  with  a  basomedial  ridge;  dorsal  point  of  cly- 
peus reaching  just  above  lower  edge  of  antennal  sockets; 
labrum  nearly  twioe.as  long  as  broad,  cross  section  near 
base  a  rather  smooth  curve;  palpal  formula  5-3  (terminal 
articles  tiny);  mandible  subapically  dentate;  tongue  long, 
reaching  to  midcoxae;  area  of  scutum  between  admedian 
lines  a  distinct  welt;  male  midcoxa  with  a  long  apical 
tooth:  male  midfemur  serrate  below  and  toothed  subapi- 
cally; hinJv.ni!:  media  diveicing  a  short  way  beyond  cu-a; 
male  tergum  VII  with  spiraeular  lobes  small  and  incom- 
pletely distinguished;  apex  of  vn  emaighute  medially  and 
:ietite  l:itor:illy  ffi^.  182  D):  male  stemum  VIII  ending  in 
a  stout,  downcurved  spine. 

Geographic  range:  The  staigle  species,  diUensis  is 
South  American. 

Systematics:  Zyzzyx  chUensis  has  been  placed  in 
Stictia,  BetnhLx.  Monedula,  Vierapon  (a  homonym), 
and  Zyzzyx.  it  is  obviously  related  to  Trichostictia 
and  somewhat  less  so  to  Bdlthe.  The  S>3  palpal  formula 
ofZyztyx  is  distinctive.  The  uimaually  long  tongue. 
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which  is  nearly  as  long  as  that  of  Steniolia,  and  the  quad- 
lidentate  male  tergum  VII  (fig.  182  DJ  are  noteworthy, 
also.  Generic  characters  have  been  illustnted  by  J. 
Parker  (1929)  and  Wiliink  (1947). 

Biohgy:  Janvier  (1928)  has  reported  in  detail  on  the 
nesting  habits  of  Z.  <7j (/<'/( w.v  in  ir^iKuiies  located  over 
most  of  the  length  of  Cliiie.  Nesting  sites  were  in  sandy 
or  gravdiy  areas  of  river  banlcs  or  similar  areas.  The 
wasps  did  not  spend  the  night  in  burrows  but  arrived 
between  8:00  and  10:00  a.m.  and  departed  between 
5:00  and  6:00  p.m.  Females  began  excavation  of  galler- 
ies about  the  middle  of  December.  Each  tunnel  angled 
into  the  soil  for  a  short  distance  and  ended  in  an  ovoid 
cell  in  which  an  egg  was  deposited  on  end.  On  hatching, 
the  larva  was  fed  progressively  by  the  mother  on  a  diet 
of  paraly/ed  flies,  starting  with  small  ones  and  ending 
with  the  largest  species.  The  burrows  were  left  open 
most  of  the  time,  but  the  entrance  to  the  cell  was  dosed 
whenever  the  wasp  was  away.  Prey  consisted  of  There- 
vidae,  Asilidae,  Stratiomyidae.  Mydaidae,  Tabanidae, 
Syrphidac,  Sarcophagidae,  and  Tachinidae.  After  a  larva 
was  nearly  mature  and  the  cell  was  closed,  another  was 
started,  so  that  as  many  as  six  cells  might  share  a  single 
burrow.  Thus,  one  multicellcd  nest  could  account  for 
about  1 50  flies. 

During  the  nesting  season,  Janvier  observed  a  number 
of  overnight  aggregations  on  branches  of  pine,  locust, 
and  other  plants.  The&e  sleeping  gioups  were  composed 
of  both  sexes,  the  percentages  of  which  varied  with  the 
season,  males  predominating  in  the  earlier  periods.  One 
such  aggrcption,  noted  on  January  4,  contained  168 
males  and  23  females.  Some  waipt  were  marked  with 
red  paint,  and  in  others  the  antennae  were  removed. 

Presumably,  these  traveled  about  0.5  tci  1 .0  mile  to  the 
nesting  site  and  returned  lo  the  s,ii:ie  are.i.  Aggregations 
formed  on  the  same  branches  night  after  night,  but  the 
same  wasps  were  not  always  present  on  a  particular  tree. 
Since  wasps  with  amputated  antennae  flew  bi  the  direc- 
tion of  the  nesting  site  and  returned  in  the  evening  to 
the  overnight  area,  it  can  be  assumed  that  orientation  is 
largely  a  matter  of  sight. 

Checklist  of  Zyzxyx 

chilensis  (Eschscholz),  1822  QStietia)',  Chile,  Peru, 
Argentina 

pentviamis  Gu^rin-M^evdle,  1835  (pi.  70)  (^onedula) 

or&tgfivr  Cucrin-Meneville,  1844  (  V.  incJula) 
1  odontomems  Handlirsch.  1890  (Monedula) 

Genus  Stictiella  J.  Parker 

Generic  diagnosis:  Flagellomere  I  ot  ten  shorter  than  scape; 
eyes  with  inner  margins  a  little  converging  to  a  little  di- 
verging below,  least  interocular  distance  about  twice  as 
long  as  flagellomere  I;  ocelli  placed  in  elevated  pits,  floor 
of  midocellar  pit  slightly  broader  than  long  (fig.  182  M) 
to  nearly  twice  as  broad;  vertex  about  as  high  on  top  of 
eyes  or  considerably  higher,  usually  depressed  between 
eyes  and  vertex  hump,  clypeus  smootlily  convex,  not 
lidged  anteriorly,  slightly  to  strongly  protuberant  in  pro- 


file;  labrum  simple,  somewhat  longer  than  broad,  cross 
section  near  base  a  rather  smooth  curve;  tongue,  when 
exserted,  less  ilian  1.5  times  vertical  eye  length;  palpal 
formula  6-4;  mandible  subapically  dentate;  area  of  scu- 
tum between  admedlan  lines  nearly  flat:  hind  wing  media 
diverging  somewhat  beyond  cu-a:  male  midfcmur  nearly 
always  with  a  row  of  spinelike  teeth  (tig.  182  F),  a  some- 
what serrate  ridge,  or  a  definite  inferior  emaigination; 
male  midbasitarsus  often  curved  and  with  a  few  large  sub- 
basal  setae;  claws  long  and  arolium  small  to  nearly  ab.sent 
(fig.  182  L);  male  tergum  VII  with  small  to  large  spiracu- 
lar  lobes,  midsection  simple  or  slightly  emarginate  distally; 
male  sternum  Vlll  with  three  prongs  and  sometimes  a 
discal  tooth  (fig.  182  C). 

Geopaphic  range:  The  16  known  species  ate  United 
States  forms,  and  one  extends  into  Mexico. 

Systenialk  s:  Stictiella,  as  originally  considered  by  J. 
Parker  (1929)  contained  all  species  with  ocelli  in  pits  ex- 
cept those  assigned  to  Steniolia.  Gillaspy  in  Gillaapy,  et 
al.  (1962)  and  Gillaspy  ( !ir>.^b)  divided  Stictiella  into 
four  genera:  Glenosticiia  Gillaspy  with  1 1  species.  ,U/crt>- 
stictla  Gillaspy  with  four  species,  Xerostictia  Gillaspy 
with  one  species,  and  the  remaining  12  species  in  Aicl^»> 
ella  proper. 

Xerostictia  is  certainly  distinct  on  the  basis  of  the 
mouthparts.  The  other  three  categories  are  closely  allied 
and  not  separated  by  characters  of  ohvious  generic  value. 

However,  the  considerable  number  of  species  involved, 
apparent  differences  in  biology,  and  consideration  of  the 
diape  of  the  midocellar  plane,  hi  combination  with  other 

characteristics  make  it  desirable  to  distinguish  S^/c7ie//a 
and  Glenosticiia.  On  the  other  hmd.Microstictia  seems 
to  be  Just  a  raflier  wdl  defined  spades  group  of  StictieBa. 

To  summarize,  there  are  four  genera  with  ocelli  in 
pits  (tig.  181 ).  Xerosticiia  and  Steniolia  have  reduced  pal- 
pi and  elongate  tongue.  The  latter  genus  also  luis  ihe  l.i- 

brum  unevenly  convex  in  cross  section.  In  the  two  genera 
with  6-4  palpal  formula,  StietieUa  has  the  midocellar 

plane  slightly  to  considerably  broader  than  long,  whereas 
it  is  slightly  to  considerably  longer  than  broad  in  Gleno- 
stietkL  In  species  of  each  genus,  which  are  borderline  with 
respect  to  the  midocellar  plane,  Stk  tiella  has  a  more 
strongly  convex  clypeus,  and  the  male  midfemur  is  irregu- 
larly carinatc  to  serrate  rather  than  simple  or  subapically 
notched  (fig.  182  F).  Our  present  partial  knowledge  of 
biology  indicates  that  5rticrjlelbrut9izes  Lepidupteni  for 
prey,  whereas  Glenostictia  provisions  with  Diptera.  If 
this  should  prove  to  be  the  rule,  it  constitutes  a  character 
of  systematic  hnportance. 

The  bowed  male  midbasitarsus  is  an  interesting  feature 
of  many  Stictiella.  .Males  of  most  species  have  a  process 
on  sternum  11  which  assumes  a  variety  of  forms  from  a 
simple  ridge  (callista)  to  a  partially  double  and  hairy  tu- 
bercle (tuberculata)  to  a  pair  of  teeth  (emarginata).  A 
flattening  and  dilation  of  the  front  distitarsus  of  the 
male  is  an  interesting  structural  peculiarity  in  four  spe- 
cies: fimnosa,  s^eciosa.  spintfera,  and  tubercuhtu. 

The  species  .i  signed  lo  Microstictia  by  Gillaspy 
(1963b)  are  divergem.  exigna,  femorata,  and  minutula. 
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They  form  a  group  with  the  inidocellus  nearly  semicir- 
cular, sometimes  nearly  twice  as  bioad  as  long.  The 
clypeus  is  moderately  convex,  and  (he  m:ile  midfL'Tiuir  is 
simple  or  broadly  emarginate.  The  aiueiinal  suci<eti  aie 
removed  from  the  clypeal  margin  by  about  the  length  of 
the  midocellar  plane  (considerably  less  in  oiheT  Slicliella). 
Also,  male  sternum  VIII  has  a  stuut  discal  process  in  ad- 
dition to  diree  prongs.  However,  this  occurs  also  in  anar- 
gOKta,  a  species  outside  the  group  (fig.  182  G). 

Biology:  The  ethology  of  StictieUa  was  discussed  in 
detail  by  Gillaspy,  et  al.  (1962)  and  added  to  by  Krom- 
bein  (1964b)  with  respect  to  serrata.  A  summary  was 
given  by  Evans  (1966a).  The  following  points  are  based 
on  Fvans'  summary:  Bioli^j^ical  iiiforin;ilion  is  available 
on  Stictiella  fomtosa,  serrata,  evattsi,  ptddieUa,  callista, 
and  emargbiata.  Nests  are  in  dry  sandy  soil,  mostly  near 
water,  and  are  solitary  or  in  small  aggregations.  Adults 
often  visit  Howers  and  pass  inactive  periods  outside  the 
burrows.  Mounds  created  in  nest  excavation  may  be 
leveled  (serrata,  pulchella,  evanst)  or  left  largely  un- 
touched iforrnosa).  A  typical  nest  is  IS  to  30  cm  long, 
oblique,  ending  in  a  horizontal  terminal  cell  or  in  sev- 
eral , '.'I's  (up  to  I  7  in  formosa).  An  outer  closure  is 
mauilamed  but  no  inner  closure.  Prey  are  small  Lepidop- 
tera,  the  butterfly  families  being  Hesperiidae,  Lycaeni- 
dae,  and  Nymphalidae;  the  moths  being  Noctuidae,  l^ra> 
lidae,  and  others.  A  cell  may  contain  all  of  one  species 
or  may  have     o  or  three  families  mixed.  Xuinbors  of 
individual  prey  have  been  recorded  as  seven  to  19  per 
cell.  Mass  provisioning  is  tlie  rule,  but  the  egg  is  laid  on 
the  first  prey  in  the  cell,  thus  setting  the  stage  for  pro- 
gressive provisioning  which  may  occur  in  part  if  (he  egg 
hatches  early.  Principal  natural  enemies  are  mfltogram* 
mine  Sarcophagidae. 

Checklist  of  SticHeUa 

CttlUsta  J.  Parker.  1917;  sw.  U.S. 

comkukta  Mlckel.  1918;  U.S.:  Wyoming  to  California 

divergem  ].  Parker,  1917;  U.S.:  Kansas 

emarginata  (Cresson),  1865  (MonediUa);  U.S.,  s.  Canada 

numWattt  Handliisch,  1890  QAonedidd) 
emui Gillaspy,  1 96 1 ;  Mexico 
e3tqsi«(W.  Fox),  1893  (Monedula);  U.S.:  MoQtana 
fianonta  (W.  Fox),  1895  (Afonei/ufa);  U.S.:  Ploiida, 
Texas 

formosa  (Cresson),  1872  (Monedula);  centr.  U.S. 
minutula  (Handlirsch),  1890  (Monedula):  U.S.:  Texts 
jiuZr//o«  Gillaspy,  1963;  U.S.:  western  states 
pkma  (W.  Fox),  1895  (Mbnedy^);  centr.  U.S. 
pulchella  (Cresson),  1865  (^tfonetftifti);  U.S.:  Colorado  to 

California 
mdoHostema  J.  Parker,  1917 
aarata  (Handlirsch),  1890  (Monedula):  e.  U  S.,  Mexico 
speciosa  (Cresson),  1865  {Monedula):  centr.  and  w.  U.S. 

and  Canada 

spinifem  (Mickel),  1916  (S/icfu);  centr.  U.S.  and 
Canada 

melampuus  }.  Parker,  1017 
tubercukta  (W.  Fox).  1895  {fiionedula),  w.  U.S. 


Genus  Glcnostictia  Gillaspy 

Generic  diagnosis:  Flagiellomere  I  about  equal  to  or  a  little 

shorter  than  scape;  eyes  with  inner  margins  very  slightly 
converging  below,  or  essentially  parallel  (t  ig.  182  J), 
least  interocular  distance  usually  about  1.5  times  length 
of  flageliomere  I:  ocelli  in  elevated  pits;  midocellar  plane 
slightly  to  considerably  longer  than  broad  (llg.  182  J); 
vertex  about  level  with  top  or  eyes  or  a  llttfe  lower, 
area  between  vertex  hump  and  eye  depressed;  clypeus 
rounded  but  not  at  all  protuberant,  not  ridged  toward 
base  whidi  extends  about  as  far  dorsally  as  Idwer  level 
of  antennal  sockets;  labrum  simple,  ;i  little  hmeer  tli.Tn 
broad,  tongue  le^is  ihan  1.5  times  vertical  eye  height,  pal- 
pal formula  6-4;  mandible  subapically  deiiiate;  area  of 
scutum  between  admedian  lines  nearly  Hat;  hindwing 
media  diverging  shortly  to  well  beyond  cu-a;  male  mid- 
femur  simple  or  broadly  and  deeply  notched  near  apex 
(tenuicomis),  not  serrate;  male  tergum  VII  with  rounded 
spiracular  lobes,  middle  section  simple;  male  sternum 
II  often  with  projections  (fig.  I S2  K);  male  sternum  VIII 
with  three  prongs  and  a  slender  discal  tooth  (only  a  low 
carina  in  cfypeata  GillBspy). 

Geographic  range:  According  to  Gillaspy  (1959, 
1963c)  and  Gillaspy,  et  aL  (1962).  there  are  1 1  species 
of  Glatostietla,  one  of  which,  piet^mu.  is  rather  widely 
distributed  over  the  United  States.  The  others  are  con- 
fined largely  to  aieas  west  of  the  lOOih  meridian  and 
many  of  these  to  the  southwestern  states  and  western 
Mexico. 

Systcinarics:  Glenosticda  is  probably  most  closely  re- 
lated to  StictieUa  in  which  the  palpal  formula  tsalso  6-4. 
From  ^StictieUa  the  flatter  clypeus  and  nonserrate  male 
midfcmur  are  differences  in  addition  to  the  narrower  mid- 
ocellar plane.  Many  species  of  Glcnostictia  have  male 
sternum  II  with  a  pair  of  spinelike  teeth  or  a  bispinose 
process  (fig.  182  K).  One  species  without  the  characteris- 
tic is  clypfdtii. 

Biology:  Published  reports  have  been  summarized  and 
new  evidence  offered  by  Gillaspy,  et  al.  (1962).  Gleno- 
sticlia  are  progressive  provisioncrs  and  lay  an  egg  on  the 
first  prey  in  the  cell.  The  burrows  are  10  to  25  cm  deep 
and  dosed  when  the  female  is  absent.  Prey  of  puUa  were 
ghrenby  I.a  Rivers  (]«4:')  as  Ifelnphita  (Syrphidae)  and 
SVd^haga  (Sarcophagidae).  I  hc  same  species,  according 
to  Gaiaqiy,  et  al,  ( 1 962)  used  Hylemya  (Muscidae).  Seno- 
taMasmdSarcophaga  (Sarcophagidae),  Stomatomyia 
(Tachlnidae),  Eupeodes  (Syrphidae),  Psihcephala  (There- 
vidae).  and  several  genera  of  Bomhyliidac.  Gillaspy,  el  al. 
(1962)  noted  prey  associated  with  museum  specimens: 
Apioceratidae  and  l^rphidae  for  clypeata  and  Bombyli- 

Idae  for  pictifrnns.  l  inally.  scitula  was  fouml  lt>  use  Scwv 
opinidae  and  small  Asilidae  but  more  frequently  used 
several  species  of  bees  (Perdita).  One  cocoon  was  discov- 
ered with  32  forewings    Perdita  tacked  to  it.  G.  scituia 
females  were  found  to  spend  the  night  in  burrows.  On 
the  other  hand,  overnight  clusters  of  both  sexes  ofpulla 
were  discovered  with  as  many  as  20  wasps  participating. 
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C  hecklist  of  (ilenosliclia 

argentata  (C.  Fox),  1^23  (SliciieUa),  Mexico;  U.S.; 
Callfomia 

bifurcata  (C.  Fox).  1923  (SrAr/KOi);  Mexico;  U.S.:  s. 

California 

directa  C.  Fox,  1923  (Stictiella) 

aOtkertt  C.  Fox.  1923  (StktieUa) 
bltubavulata  (J.  Parker),  1917  (StktieUay,  sw.  U.S. 
dypeaia  (Gilla&py),  1959  (Stictiella),  sw.  U.S..  Mexico 
^va  Gilla&py,  1963;  U.S.:  Arizona,  California 
megaeem  (S.  Parker),  1917  (^HetieOa)',  w.  U.S.;  Mexico 
pictifrnns  { I  Smith),  1856  (AfomAila);  e.  and  s.  U.S. 
tu  Caliiurnia 

inenttb  Handlirsdi.  1890  Qifmu^h) 

dctiveren^Cmmoa,  1908  (Monedula) 
pulla  (Handlirsch).  1890  {Monedula);  w.  U.S. 

usilata  W.  Fox,  KH^^S  {Monedula) 
Sdtuk  (W.  Fox),  1895  (Monedula);  sw.  U.S. 

vfflbjffW.  Pox,  1895  (Monedula) 
renuicornis  (W.  Fox),  1895  (Monedula);  sw.  U.S. 
t&iinguae  (C.  Fox),  1928  (StU-tiella);  U.S.:  Texas 

Genus  Xerostictta  Gillaspy 

Generic  diagnosis:  Flagellomere  1  a  little  shorter  than 
scape  in  male  and  a  little  longer  in  female;  eyes  with  inner 

margins  diverging  about  equally  iibovo  and  below.  least 
intcrocular  distance  (at  middle  ol  irons)  about  1.5  times 
length  of  flagellomere  I;  ocelli  placed  in  elevated  pits, 
midocellar  plane  nearly  oval,  a  little  longer  than  broad; 
vertex  rising  slightly  above  top  of  eyes;  clypeus  rather 
snotit'ly  and  smoothly  convex,  not  carinalc  toward iMSe 
above;  labrum  nearly  twice  as  long  as  broad,  cross  section 
near  txase  forming  a  rather  smooth  curve:  tongue  exserted, 
reaching  about  to  midcoxae  when  extended;  palpal  fonn- 
ula  4-2;  mandible  subapically  dentate;  area  of  scutum  be- 
tween admedlan  lines  nearly  flat;  hlndwlng  media  arMng 
well  hey<ind  cii-:i;  male  midfeir.iir  with  a  row  of  spines 
bene.ith;  male  tergum  VII  with  slout  and  apically  trurn 
i.  aic  spiracular  lobes,  middle  section  simple;  male  sternum 
VllI  with  three  prongs  and  a  slender,  discal,  downwardly 
directed  tooth. 

Geographic  range:  The  one  known  species,  longilabris, 
occurs  in  southern  California  and  Arizona.  A  subspecies, 
km^brb  boharti  was  collected  hi  Baja  Califomn,  Mexico. 

Syslcmatics:  Anionp  ilu-  kicnerawdth  rcco^^L-d  ocelli, 
to  which  Xerostictia  is  related,  it  cm  be  distinguished 
by  the  4-2  palpal  formula,  the  unusually  long  labrum, 
and  the  short  and  truncate  spiracular  lobes  of  male  ter- 
gum VII.  It  shares  with  Stictiella  the  serrate  male  mid- 
femur  and  protuberant  clypeus.  On  the  other  hand  it 
resembles  Steniolia  in  the  long  tongue,  slightly  elongate 
midocellar  plane,  and  long  ventral  tooth  on  sternum 
Vlll  of  the  male. 

Biology:  Unknown. 

Chccldist  of  Xerostictia 
kmgibbm  Gillaspy,  1963;  VS.:  Arizona,  California 
sq>.  bofuni  Gillaspy,  1963;  Mexico 


Genus  Steniolia  Say 

G&urie  diagnosis:  Flagellomere  I  and  pedicel  to^/ethet 
kmger  than  scape;  eyes  with  buier  maigins  essentially 

parallel,  slightly  broader  to  sliehtly  narrower  below; 
ocelli  placed  in  elevated  pits,  midocellar  plane  oval, 
longer  than  broad,  lens  present  in  part;  vertex  depressed 
below  top  of  eyes;  clypeus  with  a  longitudinal  carina 
or  angle  above,  which  is  continuous  with  a  ridge  between 
antennae;  labrum  a  litlle  longer  than  its  ba.sal  width. 
Strongly  convex  and  a  little  bilobate  toward  base  so  that 
a  cross  section  does  not  form  a  smooth  curve:  tongue 
exserted,  reachin;:  at  least  to  midcoxae;  palpal  formula 
3-1  or  3-2;  mandible  subapically  dentate;  area  of  scutum 
between  admedian  Ihies  nearly  flat;  hindwing  media  dl- 

vcreing  slighl!>'  beyond  cii-a;  male  willt  n  tooth  near 
median  apex  of  sternum  II;  male  tcrgutn  VII  with  spir- 
acular lobes  large,  sometbnes  nearly  meeting  ventratly, 
midsection  nearly  truncate  dislally;  male  sternum  VHI 
with  three  stout  prongs  and  a  discal,  downwardly  direc- 
ted tooth;  body  elaborately  marked  with  yellow  or 
whitish  spots  and  suipes;  male  usually  larger  than  fe- 
male and  with  longer  wings. 

Geographic  range:  The  15  known  species  are  distri- 
buted rather  equally  among  the  life  zones  from  Lower 
Sonoran  to  Omadian.  All  of  tfie  United  States  species 

occur  west  of  the  100th  meridian.  Several  species  are 
Central  American  and  two  of  these  have  been  collected 
hi  northwestern  South  America. 

Systetnatics:  Species  of  the  ^^cnm  Steniolia  are  nioder- 
ate-sized,  long-tongued  sand  wasps  belonging  to  a  group 
of  four  genera  characterized  by  having  ocelli  in  simu-- 
what  elevated  pits.  Of  these  genera,  only  Steniolia  and 
Xerostktia  haw  the  palpi  reduced.  Steniolia  differs  from 
iitlier  ficnera  of  the  gtuup  liy  its  veiy  \<inu  Ihduul',  the 

irregular  cross  section  of  the  labrum,  and  the  three  maxil- 
lary segments. 

A  detailed  study  of  tlie  genus  has  been  made  by  (',[\- 
laspy  (1964).  He  concluded  thai  it  is  a  moderately  ad- 
vanced bembictn  with  specializations  centered  hi  mouth- 
parts. 

Biology:  Evans  and  Gillaspy  (1964)  discussed  known 
information  on  Steniotia.  most  of  it  based  on  S,  obliqua. 
The  main  pofaits  emjdiasized  were  as  follows:  the  long 
tongue  enables  5renft>/to  to  take  nectar  from  flowers 

with  deep  corollas;  mating  apparently  takes  place  in 
large  clusters  which  last  overnight;  nests  are  usually  in 
powdery  earth  rather  than  sand,  are  shallow  and  ordi- 
narily unicelliilnr:  the  nest  entrance,  but  not  the  cell 
gallery,  is  closed  when  the  female  is  away;  hunting  fe- 
males hover  with  a  shrill  wing  bu/z  before  darting  after 
prey  -  this  is  usually  Bombyliidae  but  sometimes  may 
be  Syrphidae  or  other  flies:  the  egg  is  laid  erect  on  the 
first  fly  in  the  cell  and  provisioning  is  progressive;  para- 
sites are  miltogrammine  Sarcuphagidae,  Parnopes  ed- 
mntsU  (Cresson)  (Chrysididae)  and  DtaymutUb  QAatH- 
Mae). 


Copy  I  lyi  iica  iiiaiuiial 
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Checklist  of  SteniiOk 

Ctttiforniensis  (nllaspy,  1964;  U.S.:  California;  Mexico: 

Baja  Califuriiia 
dUsbnttts  C.  Fox,  1923;  U.S.:  Arizona;  Mntico:  Sonoia 

duplicata  Provancher.  1888;  sw.  U.S.;Mexico:  Chihua- 
hua, Sunora,  Baja  ( alilornia 
«eh«wd«i  Patton,  1894 
meridionalis  C.  Fox,  1923 
efegam  J.  Parker,  1929;  Mexico,  w.  and  sw.  U.S. 
eremica  flithispy.  I'Jf.  t;  vv.  U.S. 
gmtemalensis  (Kohwer),  1914  (Stictia);  s.  Mexico  to 
Ecuador 

tonginntra  (Say).  1837  fSfw/jeJc);  Mexico, 
montezium  F.  Smith,  1856 


longirostris  HandlirSL-h,  1889,  ctncndation 
mexicana  Gillaspy,  1964;  Mexico:  Jalisco,  Baja  Califomia 
nigripesJ.  Parker,  1917;  U.S.:  California;  Mexico:  Baja 
California 

<Miqua  (Cresson),  1865  (Moneduk);  U.S.:  Colorado  to 

Piadfie  states 
poweflll  Gillaspy.  1964;  Mexico:  Baja  California 
scok^acea  Handlirsch,  1889;  U.S.:  California,  w.  Nevada; 

Mexico:  Bala  Cdifornia 

ssp.  albican! id  J.  Parlcer.  1917;  nw.  Califomia  to  British 

Columbia 

sulfurea  W  .  l  ox,  1901 ;  U.S.:  Califomia 

tibiatis  Handlirsch,  1 889;  w.  U.S. 

wmduteef  Gillaspy,  1964;  UJS.:  California,  Nevada 


SUBFAMILY 
PHILANTHINAE 


Wlthaboul  1.100  desLrihed  species  the  Pliil.inthinac 
qualifies  as  one  of  the  largest  subfamilies  ot  Sphecidae. 
Over  three-fourths  of  these  are  contained  in  Cerceris, 
the  largest  sphecid  genus.  These  wasps  are  mostly  medtun^ 
sized,  and  practically  all  are  colurtully  urnamenled  with 
bands  and  spots  of  ydlow  or  red.  As  the  subfamily  name 
implies,  (he  philanthines  are  commonly  found  on  or  about 
tlowers,  and  considerable  quantities  of  pollen  may  ad- 
here to  them.  As  far  as  is  known,  all  species  are  ground 
nesting,  and  the  proviaions  are  either  Hymcnoptera,  par- 
tieularty  aculeates,  or  Cdeoptm.  The  largest  species  of 
the  subfamily  is  Cactris  ^jmagmUes  «4iich  reaches  30 
mm  in  length. 

Diagnostic  characters: 

1 .  (a)  Eyes  rather  widely  separated,  inner  oibits  en- 

tire  (fig.  186  A)  or  eiiiarginate  (fig.  186  C),  slightly 
to  strongly  converging  above;  (b)  ocelli  normal  ex- 
cept in  Odontosphecini. 

2.  (a)  Antennal  placement  variable,  sockets  separated 
from  frontoclypeal  suture  (fig,  186)  except  in  Ere- 
miaspheciini  (fig.  185);  (b)  male  with  13,  fentak 

with  12  antennal  articles. 

3.  Clypeus  transverse  hut  sometimes  with  an  upper 
median  lobe. 

4.  (a)  Mandible  without  externoventral  notch,  inner 
margin  nmple  or  dentate;  (b)  palpal  formula  6-4  ex- 
cept 5-3  in  Lrcmiasplicciini;  (c  )  ir.dulhparts  short 
but  stipes  and  mentum  often  elongate;  (d)  mandi- 
ble sodset  dosed  by  paramandibular  process  of 
hypostoma  except  narrowly  open  ui  Odontosphe- 
cini. 

5.  (a)  Pronotal  collar  short;  (b)  pronotal  lobe  and 

tegula  separated. 

6.  (a)  Notauli  usually  distinct;  (b)  admedian  lines  sep- 
arated, at  least  basally;  (c)  no  oblique  scutal  carina. 

7.  (a)  Episternal  and  scrobal  sulci  sometimes  present; 
(b)  omatilus,  stemaulus,  and  acetabular  carina 
absent. 

8.  Derinitive  metapleuron  usually  consisting  of  upper 
metafrieural  area  only,  but  lower  area  aometunea 

defined. 

9.  (a)  Midtibia  with  one  apical  spur  (fig.  190);  (b) 


midco.xac  nearly  contiguous  or  well  separated, 
without  dorsolateral  carina  except  in  Odontosphe- 
dni,  Eiemias|dieciini,  and  some  PiMudoscoliini; 

(c)  precoxal  sulcus  and  iohes  usually  present,  lat- 
ter sometimes  very  short,  sulcus  and  lobes  weak 
or  absent  in  Pseudoscoliini;  (d)  hindfemonl  apex 
sometimes  thickened  and  truncate;  (e)  claw  sim- 
ple; (f)  foretarsus  with  a  rake,  sometimes  weak 
especially  in  males;  (g)  plantulae  absent  except  in 
Fhilantiiini,  Pseudoscoliini,  and  most  Aphilan- 
thopsinl. 

10.  (a)  Propodeuin  short  to  moderately  long;  (b)  dor- 
sal enclosure  present;  (c)  no  propodeaJ  sternite. 

11.  (a)  Forewing  with  three  submargtaial  cells,  II  and 
in  each  usually  receiving  one  recurrent  vein  (flg. 
184  B)  (except  in  Eremiaspheciini  and  Odonto- 
qphedni,  fig.  184  A,G);  (b)  marginal  cell  apex 
usually  truncate  or  rounded;  (c)  media  diverging 
before,  at,  or  most  often  beyond  cu-a;  (d)  stigma 
tapering  to  a  point  wdl  b^ond  base  of  marginal 
cell. 

12.  (a)  Jugal  lobe  small  to  large;  (b)  hindwing  media 
diverging  before,  at,  or  after  cu-a;  (c)  second 
anal  vein  and  subcosta  absent. 

1 3.  (a)  Caster  sessile,  pedunculate,  or  occasionally  peti- 

olate,  petiole  clearly  composed  of  tcrgum  and 
sternum;  (b)  tergum  I  with  lateral  carina  (weak  in 
Eiemiaspheciini);  (c)  male  with  seven  exposed  terga; 

(d)  pygidial  plate  present  except  in  Philanthini 

14.  (a)  Volsella  simple  (fig.  6  B)  or  with  digitus  and  cus- 
pis;  (b)  oerd  absent  except  in  Eiemksphedini. 

Syslematii  s:  Tin-  Philanthinae  contains  sL\  irilu's  and 
1 1  genera.  The  huge  genus  Cerceris  contains  a  dispropor- 
tionate number  of  species  in  relation  to  the  other  genera. 
In  three  tribes  there  is  only  a  single  genus,  and  in  each  of 
these  cases  the  species  are  rather  few  (4,  6,  and  19).  There 
arc  no  simple  recognition  characters  for  the  subfamily. 
The  nearly  universal  dosed  mandibular  socket  is  diagnos- 
tic but  not  readily  seen  unless  the  mandibles  are  spread. 
Most  males  have  a  tuft  of  incurving  hairs  from  the  lower 
lateral  area  of  the  dypeus,  and  these  often  become  ag- 
glutinated with  nectar  (fig.  186,  A,D).  SimOar  brushes 
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FIG.  183.  Dendrognni  suggntiiig  lelatioiuhips  in  the 
FhilanthioH. 
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occur  in  a  few  other  wasps,  such  as  tiie  nyssonine  genus 

Hnplisoides.  The  he;id  is  lurse,  broad,  and  usually  macu- 
late, and  the  clypeus  uiualJy  has  a  dorsoraedian  lobe.  The 
gaster  is  often  pedunculate,  someiiines  petiolate,  and 
nearly  always  extensively  maculate.  1  here  is  a  full  com- 
plement of  wing  cells  that  vary  in  details  of  shape  and 
relative  position  of  veins.  The  subfamily  is  certainly  not 
homogeneous,  the  two  most  discordant  dements  being 
Odontosphex  and  Eremksphechtm,  eadi  comprising  a 

tribe.  Mcnke  (l*?67d)  has  discussed  the  position  of  Odon- 
tosphex  and  has  clarified  its  relationships.  The  principal 
deviation  tnm  more  typicd  phiiuithines  is  the  pieaence 
in  Odontosphex  of  vcstipial  hindocelli.  a  eharacteristic  of 
less  than  subfamily  value  in  other  branches  of  the  Sphe- 
cidae.  The  incompletely  closed  mandibular  sockets  con- 
stitute another  unique  circumstance  in  the  subfamily. 
Placement  of  Erernksphecium  is  more  controversial  since 
there  are  several  features  nut  found  in  other  Philanthinae. 
These  are  tlie  reduced  palpi,  anteiwal  soclcets  placed  oon> 
tiguous  with  the  clypeal  margin,  cerci  in  the  male,  and 
unusual  terniiiuitidns  for  the  recurroin  veins.  Again,  it  ap> 
pears  that  while  these  characters  are  indicative  of  an  iso> 
lated  and  relict  status,  there  are  maiQr  philanthbie  fea* 
tures,  and  inclusion  within  Philanthinae  as  the  least  qM- 
cialized  genus  seems  warranted. 

The  Phflanthinae  seem  to  occupy  a  position  intermedi- 
ate between  I  arrinae  and  Nyssoninae  but  probably  closer 
to  the  former.  I  he  single  midtibial  spur,  transverse  clypeus, 
eyes  converging  above,  complete  wing  venation,  frequently 
large  jugal  lobe,  absence  of  an  omaulus  or  an  oblique  SCit 
ta!  carina,  and  the  iliort  tongue,  all  would  point  to  a  deri- 
vation from  the  larrine  stock  as  suggested  in  fig.  7. 

Our  ideas  of  the  interrelationships  among  tribes  and 
genera  are  ghren  in  fig.  1 83.  In  this  dendrogram  the  three 
main  divisions.  iJcntif^ed  by  the  dnminant  cfiuis  in  each, 
are  the  Philanlhua  brancli  with  simple  hindfcmur,  epis- 
ternal  sulcus,  notched  eyes;  the  Cerceris  branch  with  trun- 
cate hindfemur,  normal  (6-4)  palpi,  no  episternal  sulcus; 
and  the  Clypeadon  branch  with  simple  hindfemur,  epis- 
ternal sulcus,  entire  eyes,  and  normal  (6-4)  palpi.  In  idiix- 
tioafEremia^ecium  is  shown  as  a  basal  offshoot  with 


reduced  (S-3)  palpi.  Several  of  the  tribes  have  unique 
characters  that  identify  them.  Thus,  the  Philanthini  have 
no  pygidial  plate,  and  the  inner  eye  margins  arc  notched. 
Ceicerini  have  an  undiffcicntiated  vulsella  and  a  deeply 
impressed  and  extended  scrobal  sulcus;  Eremiasphecifaii 
have  a  5-3  palpal  formula;  and  Odontosphecini  have  ves- 
tigial hindocelli. 

There  are  two  sorts  of  structural  combinations  among 
the  genera,  the  first  occurring  within  the  branches  and 
die  second  Involving  several  branches.  In  the  first  category 
are  the  reduced  jugal  lobe  and  widely  separated  midcoxai 
cavities  iPteudoseotk,  Ceteris.  Bueaverit).  undifferen* 
tiated  volsella  and  petiolate  suhi'inreina!  cell  11  {Cerceris, 
tucerceris),  female  with  a  pygidial  ant  clamp  [Oypeadon, 
Listropygia),  and  episternal  sulcus  undeveloped,  together 
with  truncate  hindfemur  (entire  Cerceris  branch).  In  the 
second  category  are  several  combinations  that  might  be 
considered  as  primitive  or  generalized  in  the  subfamily. 
These  are  the  absence  of  a  delimited  subanlennal  sder- 
ite  (Odontosphex.  PseudotcoHa.  Eremiasphecum,  PkBan- 
tlilnus).  tin  l.itL-sal  bnish  on  the  male  clypeus  (Odonto- 
sphex. Lreiniasphecium),  and  the  hind  wing  media  always 
diverghig  at  or  before  cu-a  (Eremiapheeium.  Odonto- 
sphex, Pseudoscolia.  Philanthimis).  In  the  second  cate- 
gory, but  presumably  specialized,  arc  the  cicfl  female 
sternum  VI  {Phiknthbnu,  Qypeadon.  Listropygia.  Ctr- 
cerh,  F.ucerceris)  and  distal  divorecnce  of  the  hindwing 
media  (tribe  Cercerini  and  subtnuc  Aphilanthopsina). 
Expression  of  such  characters  which  involve  mure  than 
one  phylogenetic  branch  can  be  explained  as  latent  po- 
tentials hi  the  aubfiimily. 

In  an  effort  to  assess  cvolul  ionary  levels  of  advance- 
ment among  the  1 1  genera  of  Philanthinae,  we  have 
made  a  list  of  presumably  generalized  characters  wlthbi 
the  subfamily  and  an  opposing  list  of  presumably  ad- 
vanced characters.  On  (he  basis  of  the  number  of  ad- 
vanced characters  appearing  in  eadi  genus  the  ratings 
arc;  [ircitiiaspheciuin.  >  .  Philanthimis.  \0:  Odomosj^tex 
and  Aphilaiuhops,  1  \  ;  Clypeadon,  \i\Philantliui, 
Trachypus,  and  Pseudoscolia,  \ 4 .Listropygia,  15;C!ff^ 
cerai,  25;and  Eucerceris,  27.  The  list  is  given  below: 


TABLE  19. 

List  of  Characters  of  Presumably  Fbyloaenetic  Value  m  Philanthinae 


Prtsumebly  generalized  in 

1.    Anteiuial  sockets  contiguous  with  clypeus 

Antennal  sockets  more  than  2.U  diameters  apart 
No  sharp  interanleruial  carina 
Hindocelli  normal 

Ocellocular  distance  not  tnuch  reduced 
Inner  eye  margins  bowed  out  (away  from  each 
other) 

Inner  eye  margins  simple 
Face  ndt  unusually  swollen 
No  lateral  clypeal  brushes  in  male 
Nu  brushes  on  mandible 
Mandible  dentate 
Mandible  soclcet  open 
Palpal  formula  6-4 


2. 

3 

4, 
5. 
6. 

7. 

8. 

9. 
10. 
1 1. 
12. 
13. 


Sockets  well  above  clypeus 
Sockets  less  than  2.0  diameters  apart 
Sharp  interantennal  carina 
Hindocelli  vestigial 
OcellocUbr  distance  reduced 
Inner  eye  margins  not  bowed  out 

Inner  eye  margins  notched 
I-'acc  unusually  swollen 
Clypeal  brushes  present 
Mandibular  brushes  present 
Mandible  edentate 
Mandible  socket  dosed 
Palpal  formula  5-3 
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14.  No  delimited  subantennal  sclerite 
1  ••  l'i.:iniir:tl  collar  raised  and  dislir>ct 
Ifi.     hpisternal  sulcus  well  developed 

1 7.  Scrobal  sulcus  normal 

18.  Midcoxal  cavities  not  widely  separated 

19.  Hindfemur  simple  apicalty 

20.  Plantulao  present 

21.  Forewing  marginal  cell  acute  apically 

22.  Uuter  vein  ut  submargmal  cell  III  ending  at  or 

before  apical  third  of  marginal  cell 

23.  First  reennent  ending  on  salMBafginal  edl  I  or 

or  interstitial  between  I  and  II 

24.  Second  recurrent  ending  on  submarginal  cell  11 

or  interstitial  between  II  ar;i!  Ill 

25.  Second  submarginal  cell  sessile  in  front 

26.  Hind  wing  media  diverging  near  or  birfore  CBSl 

27.  Jugal  lobe  at  least  half  as  long  as  anal  area 

28.  Gaster  without  a  petiole  or  peduncle 

29.  Female  with  a  pygidial  plate 

30.  Female  without  an  ant-clamp  apparatus 

31.  Female  sternum  VI  simple 

32.  .Male  sternum  VIU  simple  and  thinly  edged  in 

posterior  view 
a.    Male  with  cerci 

34.  Volsella  with  digitus  and  cuspis 

35.  Terga  without  median  or  submedian  transverse 

grooves 

36.  No  white  or  yellow  markings 


Subantennal  sclerite  delimited 
Collar  depressed  or  appressed 
Episternal  sulcus  short  or  absent 
Scrobal  sulcus  valley-like 
Midcoxal  cavities  well  separated 
Hindfemur  truncate  apically 
Flantulae  absent 
Marginal  cell  rounded  apically 
Outer  vein  ending  beyond  apical  third  of  marginal 
ceU 

First  recurrent  ending  <mi  submarginal  cell  1! 

Second  recurrent  ending  on  submarginal  cell  III 

.Second  cell  petiolate 
Hindwing  media  well  after  cu-a 
Jugal  lobe  less  than  half  anal  area 
Gaster  with  a  petiole  or  peduncle 

No  pygidial  plate 

Pygidiuni  part  ol  an  ant  t  lamp 

Female  sternum  \1  Llctl 

Sternum  VIII  broadly  triangular  in  posterior  view 

Male  without  cerci 
Volaella  undifferentiated 

Terga  with  median  or  submedian  transverse  grooves 
White  or  yellow  marlcings  present 


Valuable  references  at  the  suprageneric  level  are 
Kohl  (1891).  Pate  (1947a),  Beaumont  (1949a),  R.  Bohart 
(1966).  and  Menke(1967d). 

As  might  be  expected  in  large  genera,  there  are  a  num- 
ber of  uncorrected  cases  of  homonymy  that  have  turned 
up  in  Cercerit  and  Philanthm.  Wiere  possible,  these  have 
been  referred  to  the  authors  for  suitable  action.  We  are 
reluctant  to  propose  new  names  because  the  categories 
in  question  are  unknown  to  us  and  many  may  be  qmo- 
nyma.  Future  revisers  should  make  the  decisions. 

KEY  TO  TRIBES  OF  PHILANTHINAE 

1 .  Apex  of  hindfemur  simple;  episternal 

sulcus  present  and  usually  reaching 
ventral  area  of  mesopieuron .  volsella 

with  a  digitus  and  cuspis   2 

Apex  ol  hindfemur  somewhat  truncate, 
flattened  area  sometimes  kidney  sluped 
or  forming  an  apicoventral  process; 
episternal  sulcus  absent  or  very  short; 
volsella  simple  or  divided  into  a 
digitus  ami  cuspis   4 

2.  Inner  orbit  of  eye  sharply  angled  or 

notched  (fig.  186  C,  D)  (weak  in  some 
PhUanthta  males  whose  eyes  converge 
strongly  towards  vertexX..  tribe  Philanthini,  p.  561 
Inner  orbit  not  interrupted  by  an  angle 
or  notch  (fig.  IKf.  A.Bl    3 

3.  First  recurrent  vem  received  by  submar- 

ginal cell  if,  second  recurrent  hy  sub- 
margmal ill;  palpal  formula  b-4;  anten- 
nal  sockets  removed  from  frontoelypeal 
suture  by  at  least  half  a  socket  dia- 
meter (fig.  1 86  A.B);  male  without 


cerci   tribe  Aphilanthopsini,  p.  569 

First  recurrent  vein  received  by  submar- 
ginal cell  I  or  interstitial  between  cells 
I  and  II,  second  recurrent  by  II  or  in- 
terstitial between  II  an{l  III;  palpal  form- 
ula 5-3:  antenna!  sockets  piactically 
touching  frontoelypeal  suture  (fig.  185); 

male  with  cerci,  small  wasps  

—  „.  tiibe  EtemiasphecUni,  p.  SS8 

4.  Meaopleuron  with  ■  ttroad,  de«p  scrobal 

sulcus  (fig.  190);  hindwing  medis 
diverging  well  beyond  cu-a  (fig.  1S4  B); 

volsella  simple  I  fig.  6  B  i        tribe  Cerccrini,  p.  574 

.Scrobal  sulcus  absent  or  weak:  hindwing 
media  diverging  before  cu-a  (fig.  184  A); 
volsella  with  digitus  and  cuspis   5 

5.  Hindocelli  normal;  second  recurrent  vein 

received  by  submarginal  cell  III;  jugal 
lobe  about  half  as  long  as  anal  area  or 
less  (fig.  184  ('):  midcoxae  widely  sep- 
arated tribe  Pseudoscoliini,  p.  573 

Hindocelli  vestigial;  second  recurrent  vein 
received  by  submarginal  cell  11;  jugal 
lobe  nearly  as  long  as  anal  area  (Qg. 

184  A);  midcoxae  almost  contiguous  

 tribe  Odontospheelnl,  p.  572 

lUbeEieiniaspliedini 

These  an-  snia!)  and  rather  N^alized  Old  World  wa^iS 
which  appear  to  be  in  a  relict  status.  The  single  genus 
Eranig^eeium  has  seven  known  species.  The  typical 
facial  characteristics  are  shown  in  fig,  185;  and  the  dis- 
tinctive wing  venation  is  shown  in  tig.  1 84  G. 
Systemeties:  Tribal  diaracteristics  are:  white  or  yel- 


PhUanthiniis       ^  PhiUnthus 
ifAtgtf  coroMtut 


PIG.  184.  Wings  in  the  nibfamiiy  Phllutliiiue. 
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low  markings  present,  mandible  edentate,  mandible  socket 
closed,  anicnnal  sockets  apparently  touching  clypeus  and 
more  than  2.0  diameters  apart,  no  sharp  interantcnnal  car- 
ina, hindocclli  normal,  face  not  swollen  above  antennae, 
no  lateral  clypeal  brushes  in  male,  palpal  formula  5-3, 
episternal  sulcus  well  developed,  scrobal  sulcus  weak  or 
absent,  midcoxal  cavities  close  together,  hindfemur  simple 
apically,  marginal  cell  of  forewing  narrowed  toward  apex 
but  not  markedly  so.  submarginal  cell  II  narrowed  in 
front,  sometimes  pctiolatc.  first  recurrent  terminating  on 
submarginal  cell  I  or  interstitial,  second  recurrent  on  cell 

II  or  interstitial,  hindwing  media  diverging  at  cu-a, 
jugal  lobe  occupymg  more  than  half  length  of  anal  area, 
female  with  pygidial  plate,  cerci  present,  volsetla  differen- 
tiated into  digitus  and  cuspis. 

Relationships  of  the  tribe  are  discussed  under  System- 
atics  of  the  genus. 

Genus  Eremia.sphecium  Kohl 

Generic  diagnosis:  Occllocular  distance  not  reduced,  inner 
eye  margins  simple  and  bowed  away  from  each  other  (fig. 
185).  no  delimited  subantcnnal  sclcrite,  clypeus  usually 
with  a  pair  of  rounded  teeth,  pronotal  collar  high  and  dis- 
tinct from  scutum,  propodcal  enclosure  relatively  large 
when  defined,  and  almost  wholly  dorsal,  submarginal  cell 

III  much  reduced  and  no  larger  than  II  (fig.  184  G),  jugal 
excision  deep  (fig.  184  G),  female  sternum  VI  simple. 

Geographic  range:  Six  of  the  seven  known  species  arc 
found  in  the  southwest  USSR.  One  of  them  {schmiedek- 
nechiii)  occurs  also  in  Kgypt  and  the  Canary  Islands.  The 
seventh  species  was  described  from  Mongolia. 

Systcimtics:  Relatively  little  is  known  about  these 
small  and  inconspicuous  wasps.  Kohl  (1897)  based  the 
genus  on  schmicdeknechtii,  one  of  the  two  species  that 
we  have  had  available  for  study.  Cussakovskij  (I^)30a) 
described  five  more  species,  placing  them  in  his  new 
ffinu^  Shesiakovia,  that  Pate  (1935)  synonymized  with 
Eremiasphecium.  Beaumont  (1968a)  gave  additional  de- 
scription and  figures  of  schmiedeknechtii.  Tsuncki 
(1972a)  recently  described  another  species,  steppicola, 
that  he  placed  in  a  new  genus  Mongolia.  Menke  has 
studied  the  unique  female  type,  and  it  agrees  perfectly 
with  all  the  characters  of  Eremiasphecium.  The  mandible 
of  steppicola  was  figured  by  Tsuneki  as  being  dentate 
within,  but  it  is  simple  (fig.  185).  The  labrum  of  steppi- 
cola differs  from  schmiedeknechtii  in  having  two  notches 
(fig.  185  A). 

Tlie  relationships  of  Eremiasphecium  have  been  in 
doubt,  although  Kohl  originally  considered  it  to  be  a 
philanthine  genus  related  \o  Pseudoscolia.  Cussakovskij 
placed  it  close  to  the  larrine  genus  Miscophus.  Tsuneki 
considered  the  genus  to  be  allied  with  the  pemphredonine 
gcn\i$  Spilomena.  Menke  (1967d)  included  Eremiasphec- 
ium as  a  tribe  in  his  tribal  key  of  the  Philanthinae.  and 
Beaumont  (1968a)  concurred  with  this  assignment.  Most 
of  the  features  of  Eremiasphecium  are  compatible  with 
Philanthinae,  particularly  if  it  is  considered  as  a  rather 
generalized  and  relict  type.  The  presence  of  a  well 
developed  episternal  sulcus,  rather  basal  termination  of 


Eremiasphecium 
steppicola 
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Eremiasphecium 
schmiedei(nechtii 

FIG.  185.  Facial  views  of  female  £>emu»p/iec<um, 
A  ■  holotype. 
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the  recurrent  veins  (fig.  184  G),  large  jugal  lobe  (fig. 
184  G),  and  well  developed  pygidial  plate  mark  it  as 
generalized  but  du  not  rule  it  out  ui  either  Larrinae  or 
Fhilaiithiiuie.  The  occurrence  of  cerci  in  the  male  is  fur> 
ttier  evidence  of  its  primitive  status,  and  these  appen* 
dages  are  not  found  elsewhere  in  Philanthinae  or  Larrinae. 
The  dosed  mandible  socket  is  definitely  nonlarrine,  and 
the  reduced  (SO)  palpi  are  an  additional  oddity.  Charac- 
ters which  seem  to  point  toward  placement  low  on  iht 

phflanthine  line  and  away  from  I.arrinao  Lire:  mundibles 
edentate,  nudcoxal  cavities  close  together,  hindwing  media 
diveiging  at  cu-a  (fig.  184  G),  and  volseDa  differentiated 

into  digitus  ;im!  cuspis.  Tlie  c(imr:icted  venation,  closed 
mandible  suckct,  and  icduccd  palpi  are  obvious  speciali- 
zations. 

Biology:  UnknoMvn. 

riu-Lklist  of  Fremiasplicciuni 

cmsskome  (GussakovskijJ,  1930  {!Shestakovia),&w. 

USSR:  Turkmen  S.S.R. 
detertomm  (Gussakovskij),  1930  (SftesMifawir);  sw. 

USSR:  Turkmen  S.S.R. 
dfgfMum  (Gussakovskij),  1930  (iSftex/aitovM);  8W. 

USSR:  Turkmen  S.S.R. 
/t)H^/av)s  (Gussakovskij).  1930  iShcstakovia);  sw. 

USSR:  Turkmen  S.S.R. 
onutum  (Gussakovskij),  1930  (^estakovia);  sw.  USSR: 

Turkmen  S.S.R. 
schmieclcknechlii  Koh],  1S97;  Canary  Is.;  Egypt; SW. 

USSR:  Turkmen  S.S.R.,  Kazakh  S.S.R. 
MmtAw  GttssakovikQ.  1930  (^mttOcovk) 
stq^^leok  (Tsuneki),  1972  (fitontoOa)',  Mongolia 

ItibePfalantUiii 

The  colorful  wasps  in  this  tribe  are  relatively  abundant 
and  familiar  sights  on  and  around  flowers.  In  general  they 
are  less  heavily  sculptured  than  their  equally  common 
counterparts  in  the  Cercerini  Fven  when  the  intciiiiment 
bears  large  pits,  the  background  m  Philanthmi  is  usually 
smooth  or  finely  textured.  Both  peduncidate  and  non- 
pedunculate  forms  occur,  the  fomwr  mostly  in  the  genus 
Trachypus,  which  represents  the  tribe  In  the  New  World 
tropics,  the  latter  in  the  widespread  genus  Philanthus. 

Nests  are  provisioned  with  Hymenoptera  and  especi- 
aOy  with  bees.  This  has  given  rise  to  the  common  name 
of  "bee-wolf  for  species  of  Philanthus.  Honey  bees  have 
been  identified  several  times  as  prey,  but  halictidae  and 
Anthophoridae  are  more  commonly  attacked. 

Systematir<t:  The  following  are  tribal  characteristics: 
mandible  usually  edentate,  antenna!  sockets  located  above 
•.!>  [teus  ami  more  than  two  diameters  apart,  no  sharp 

interantennal  carina,  lateral  ocelli  normal,  iimer  eye  mar- 
gins notched  (fig.  186  C,  D),  face  rather  swollen,  Uteral 
clypeal  brushes  nearly  always  present  in  male,  palpal 
formula  6.4,  epistemal  sulcus  well  developed,  scrobai 
sulcus  usually  present  but  only  a  rimple  groove,  mid- 
co.xal  cavities  rather  narrowly  separated,  hindfemur 
simple  at  apex,  plantulae  present,  maigtoal  cell  of  fore- 
wing  acutely  narrowed  toward  apex,  submargmal  cell  II 


not  petiolate  in  front,  first  recurrent  terminating  on  sub- 
marginal  cell  II  and  second  recurrent  on  cell  111.  jugal 
lobe  occupying  more  than  huit  length  of  entire  anal  area 
(figs.  184  1, 187),  female  tergum  VI  simple  and  without 
a  pygidial  plate,  male  without  cerci,  volaeUa  diflferentiated 
iato  digitus  and  cuspis,  white  or  yeUow  markings 
generally  present. 

Key  to  genera  of  Philanthini 

Last  aatcnnal  article  somewhat  rounded 
apically  and  with  a  partly  ventral,  oval 
polished  spot;  first  gastrai  segment  usually 

broader  than  long;  Old  and  New  Worlds  but 
not  South  yVmerica  ...  Philanthus  Fabncius,  p.  561 
Last  anlennal  article  obliquely  and  sharply 
truncate,  the  end  tlat  and  polished;  first 
gastrai  segment  more  than  twice  as  long  as 
broad  ia  both  sexes  (fig.  187);  Neotropical 

Region  north  to  Brownsville,  Texas  

  Trachypusiaat,p.S6S 

Genus  Philanthus  Fabrlcius 

Generic  diagnosis:  Last  antennal  article  rounded  and  a 
little  flattened  at  apex  whidi  bean  an  oval  polished  area 

extending  onto  ventral  surface,  ocellncular  distance  great- 
ly reduced  in  some  males,  a  subantcnnal  sclcrite  present 
and  defined  by  lines  from  antennal  sockets  through  ten- 
torial pits  to  c!yr>e!is.  pronntiim  iriiscJ  :ind  not  closely 
apprcsscd  to  scutum,  hmdwuig  media  diverging  near  or  in 
front  of  eu-a.  gaster  sessile  or  if  pedunculate  or  petiolate 
(a  few  Old  World  species,  especially  males),  segment  1  no 
mote  than  twice  as  long  as  broad,  femde  sternum  VI  not 
deft  apically. 

Geogfaphic  range:  The  genus  contains  about  1 3S  spe- 
cies and  is  well  represented  in  the  Ethiopian,  Pale- 

arctic,  and  Nearctic  Regions  Small  numbers  are  also 
Oriental  and  Neotropical.  Species  in  the  last  category 
are  from  (?uba  and  Centnl  America.  Australia  and  South 
America  arc  the  only  continents  from  which  the  genus  is 
not  known. 

Systematics:  About  4.S  species  have  been  studied 
critically.  The  genus  is  dosely  related  to  Trachypus,  and 
althou^  diere  is  a  dear  separation  among  New  World 
species  on  the  basis  of  the  sessile  versus  pedunculate  or 
petiolate  gaster,  the  same  caimot  be  said  for  the  Old 
World.  In  PhUanthus  notatukts  from  the  Oriental  Region, 
the  male  has  a  clearly  petiolate  abdomen,  the  basal  seg- 
ment of  the  gaster  being  about  twice  as  long  as  broad. 
However,  s^ment  I  in  the  female  b  a  peduncle  that  is 
only  about  is  1onc  as  bioad  and  this  sex  qualifies  as  a 
more  oidinaiy  Philantlius.  Madagascan  species, /Ndd^r- 
ascariensis  and  radamae.  have  segment  I  longer  than 
broad  in  both  sexes.  The  antennal  difference  givm  hi 
the  key  and  generic  diagnoses  seem  to  be  adequate  for 
generic  separation  in  >iny  case. 

A  number  of  subgenera  have  been  proposed,  but  few 
authors  have  used  them  consistently.  Many  subgeneric 
names  are  applicable  to  only  <uie  or  a  few  distinctive 
species,  in  others  the  characters  arc  not  sufficiently  dis- 
crete. For  exan^,  the  vtntSahm  group,  with  two  can- 
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FIG.  186.  Facial  portraits  in  the  subfamily  Philanthinae;  A,D,  males;  B,C,  females. 
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monotypic.  I  he  fK^itus  {Anthophttus)  and  sanbomli 

{Ovlntlvu-s)  'jnuips  are  based  primarily  on  punctation 
petulijiitics  and  strong  convergence  ot  the  eyes  above, 
respectively.  Unfortunately,  there  are  species  in  these 
groups,  whii  h  liiivc  one  or  more  of  the  critical  characters 
wcaki)  developed.  In  our  opinion,  species  groups  arc 
preferable  tu  subgenera,  even  though  no  ctHnpiehentnve 
study  has  been  made  on  this  basis. 

Species  groups  have  been  utilized  by  various  workers. 
For  instance.  Strandtmann  (1946)  treated  the  North 
American  Philanthm  in  the  sanbornii,  gibhosus.  politus, 
and  bilumtus  groups  in  addition  to  four  rather  isolated 
species.  .Mso.  Beaumont  (l'^6la)  remarked  on  the 
rutilus.  getuUis,  coronatus,  and  coantatus  groups  of 
the  Falearctic  Region. 

As  in  moiit  other  Philarilhinae.  male  genitalia  shoW 
only  slight  differences  between  species.  Most  useful 
characters  are  found  hi  the  dentition  and  other  details 

of  the  clypeiis.  punctation,  shape  of  the  frons.  carinae 
and  form  of  the  ptonotal  collar,  and  shape  of  gastral  seg- 
ment 1.  Other  features  useful  in  identification  are:  over- 
all puhcsfeni  e.  eolnr  of  the  clypeal  brusli  in  males,  fim- 
briae on  male  sterna  (crahronijunms),  aeiiie  rather  than 
obtuse  ocellar  triangle  (albopilostts).  relative  height  of 
the  eye  emargination,  dentate  rather  than  edentate  man- 
dibles (notatulus).  presence  of  a  malar  space  (harbiger 
males),  absence  of  the  male  clypeal  brushes  {alboph 
losus),  and  presen  t'  <r  :i  nwtapleural  ilange  at  the  base 
of  thchindwing  t/.'i.'(V,';<\». 

S<iiiie  of  tlie  more  uscl'ul  papers  and  tlic  areas  covered 
are  those  of  Cre&son  (1805b)  fur  the  United  States,  Kohl 
(1891)  for  the  world.  Arnold  (192S)  for  southern  Africa, 

Moohi  f  l').V)h)  for  F.^ypi.  .Arnold  (1945)  for  Madagascar. 
Slrandtmann(  l94(i)and  R.  Bohart  ( 1972)  for  the  United 
States,  Beaumont  (1949a)  for  north  Africa.  Beaumont 
(1951b)  for  Europe,  Beaumont  (1961a)  for  the  Palearc- 
tic  Region,  and  van  der  Vechl  (1966)  for  the  Oriental 
Region. 

Mifildi^y:  The  nestint'  hiihits  of  about  U)  species  of 
North  American  Piiilanrfiin  have  been  siuuied  in  some 
detail:  Reinhard  (19:4).  Powell  and  Cliemsak  (19593), 
Evans  and  Un(  1959).  Evans  (1964b,  1966b,  1970, 
1973a)  and  Armitage  ( 1 965 ).  The  last  author  gave  a 
short  review  of  w<irks  on  the  bioii>gy  i>f  North  American 
Phitanthui.  in  iiurope.P.  iriangulum  has  been  the  ob- 
ject of  many  studies  associated  primarily  with  its  hunting 
activity  involving  the  h<meybee.  Hamm  and  Richards 
(1930)  gave  a  general  review  of  biology  fur  iriangulum. 
Fieh»r  (1936)  discussed  aspects  of  piey  capture  and 

stinging  as  well  as  parasitism  in  triangtiliim,  and  Raih- 
maycr  (l'>62)  gave  a  detailed  account  of  the  sling  and 
poison  oi  this  species.  Tinbergen (19.^2. 1935),  Ttnbergeo 
and  Kruyl  (1938),  and  Tinbeigen  and  Van  der  Linde 
(1938)  discussed  experimental  work  on  stimuli  leading 
to  the  hunting  response  in  triangulun;  as  \>.A\  as  the 
ability  uf  this  species  lu  uricnt  buth  tu  the  nestmg  site 
and  to  the  area  where  prey  is  captured.  Female  wasps  nor- 
mally located  their  nests  by  landmarks  but  could  occa- 


in  unfamiliar  icrritory,  by  first  a  process  uf  random  scar 
chine,  folhmed  by  directed  searching  when  known  land- 
marks were  found.  Olberg  (1^'53)  has  written  a  short 
book  on  the  predatory  nature  of  iriangulum  with 
n;ei!ioJs  for  its  control  (cultural  and  chemical).  Included 
are  many  excellent  photographs  which  illusliale  various 
aspects  of  behavior. 

The  nesting  behavior  of  Philantltus  vaiics  somewhat  in 
detail  among  the  species  studied.  All  species  nest  in  small 
to  large  aggregations  in  bare,  sandy  soil.  Nests  are  ex- 
cavated in  level  to  slightly  sloping  areas  (bicinctus,  crab- 
nmiformh.  IcpUus.  pacijicm,  politus.  pulchcr,  zebratm) 
or  steep  slopes  or  vertical  banks  (bilunatus.  gibbosus, 
soZ/wtpuf),  but  the  latter  group  of  species  occasionally 
nest  in  flat  areas.  In  such  situations  where  tumulus  ac- 
cumulates during  excavation,  on\y  pacij'icus,  polilus. 
and  pulclter  level  the  muund.  P.  lepidus  constructs  one 
or  two,  rarely  up  to  five,  blind,  "accessory  burrows" 

(Eivans,  l*'66c)  at  each  nest  site.  These  burrows  remain 
open  at  all  times  and  are  never  pruvisiuncd  (iivans, 
1964b).  P.  zebrana  and  embfonifrnmit  also  construct 
accessoiy  burrows  (Evans,  |970),  and  he  suggests  that 
they  play  a  lole  in  diverting  parasites  frofu  the  true  nest 
in  the  first  species,  and  serve  as  quarries  fur  soil  used  in 
nest  closure  in  the  second  species.  In  general,  burrow 
length  depends  primarily  upon  wasp  size  although  soil 
texture  may  dictate  otherwise.  A  small  wasp  (e.g,  politus) 
nu^  excavate  only  to  about  10  cm.  whereas  a  larger  spe» 
cies  (e.g.  soHvagus)  may  dig  to  85  cm  (Evans  and  Un, 
1959).  Prey  consists  of  nuiticious  species  of  Haiiclidae. 
but  other  bees  in  the  Andrenidae,  Anthopliuridae,  Apidae, 
CoUetidae.  and  Megachilidae  may  be  taken  as  well.  P. 
bicinctus  uses  Bomhm  as  prey,  and  crahroniformis  and 
sanbornii  as  well  as  iriangulum  are  kni>wn  to  take  Apis 
mcltijcra  as  prey  (G.  Bohait,  1954;  Evans,  1955a;  Evans 
and  Lin.  1959).  More  rarely  Vcspidac,  Sphecidae,  ich- 
neumonidae,  Braconidac,  .Scelionidae,  or  Chrysididae 
may  be  used  (Powell  and  Cheinsak,  l9S9a;  Evans  l')66b, 
1970).  Philanthm  do  not  appear  to  be  prey  specific.  For 
instance,  solivagus  nests  have  been  found  to  contahi  27 
species  of  bees  and  wasps  in  five  families.  .Single  nests 
may  have  individual  cells  filled  with  a  mixture  of  bees 
or  with  the  same  bee  species  (Evans  and  Un,  1959).  As 
in  many  other  sphecids,  prey  selection  seems  to  depend 
un  the  abundance  uf  prey  in  an  area  and  its  sue  in 
relation  to  the  provisioning  wasp. 

A  captured  bee  is  stung  immediately  bef.v  ccn  the 
lorccoxae  and  then  is  carried  to  ihe  nest  held  in  the 
wasp's  middle  tegs.  The  wasp  alights  at  the  nest  entrance 

and  digs  the  nest  open  wilh  its  forelegs  (except  xanhomii 
and  stjiivagus  which  do  not  close  their  nests).  Several 
bees  (up  to  about  10)  may  be  captured  and  stored  in 
turn,  midway  in  the  burrow  or  at  its  terminus,  until  the 
wasp  begins  to  excavate  cells.  P.  solivagus,  according  to 

Iivans  auJ  Lin  ( 195')).  may  excavate  its  brood  cells  lirst 

and  then  provision  them  directly  instead  of  sturing  bees 
bi  the  biurow  for  future  use.  In  general,  cells  nuy  be  ex- 
cavated at  the  end  of  the  burrow  (politus,  lepidus)  or 
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along  ihc  iiuiii  hiirrow  Irunk  {Milivagiis.  zihhm-us.  hiluna- 
tus).  Mosi  iicsis  fontam  ttom  lour  lo  seven  oi  nmrc  cells, 
and  each  cell  may  be  pruvisiuncd  with  six  Ui  I H  bees  km 
wasps.  Complete  nests  take  from  five  to  10  days,  and 
one  to  three  nesis  may  he  constructed  during  the  early 
or  late  summer  months  depending  on  the  Species  of 
PhUanllius  {I'vuns  and  Lin.  l')5')). 

A  presuntpnvc  st;iue  in  prcsociality  involving  tem- 
porary communal  nesting  has  |v.  cn  ^lc^cll^^■:^  tor  gih- 
busus  by  bvaiis(l^J73a).  Apparently  several  emerging 
wasps  of  both  sexes  may  live  in  the  parental  nest  for 

several  days,  (he  males  sninetimes  lor  life.  The  females 
!>oun  leave  lu  establish  new  nests,  but  one  may  remain  to 
occupy  and  expand  the  original  quarters.  Rarely,  a  single 
ncsl  may  be  provisioned  for  a  short  lime  by  iwo  females. 
(  ommunai  use  ot  burrows  has  also  been  reported  tor 
the  ckHwIy  related  gienus  l>adiyim  (Evans  and  Matthews, 
1973a). 

Numerous  parasites  have  been  recorded  about  the 

neslme  sites  i>\  Pliilnnlhus.  but  fc\\  ha\e  actually  l>een 
reared  troni  the  host.  The  sarcophagid  parasite  Seno- 
lamia  trUmeata  Wiilp  was  reared  from  cells  of  gibbosus 
(Rcinhard.  1*04).  crdhrDitifomn's  (l-yMs..  I''''0).  and 
zebraius  (Evam,  I'^Odb,  1970).  Another  sarcophagid, 
nrosinella  pihsi/rotu  Allen,  was  reared  from  enab- 
roniformis,  piilchcr,  .md  zebra twi  by  I'vans  ( !''''0) 
Pliyiocephala  chnmrrhova  Mcigcii  and  P  Miiaia  Fab- 
ricius  were  reared  from  adult /%tfa/t//i(/v  mdependenlly 
by  Krocber  and  Bouwman  (in  Hamm  and  Richards, 
1930).  Adult  PfiHanthus  have  also  been  attacked  and 
killed  by  the  asilid i^Ewmyia </&w/^r  Loew (Rein> 
hard,  1924). 

Several  species  of  Hymenoplera  are  known  to  parasi- 

ti/e  or  destroy  Pliilun/liit'..  MiV/ar  (  i''^7)  listed  the  fol- 
hnviiip  elirysidids  altaekuig /"//(/«/////(/.<.■  Cfirvm  ignita 
ignita  Linnaeus  and  Omalus auratus  Linnaeus  (on  P. 
iriaiigulwn):  liedychnim  mtcnimlhtm  Dahlbom  (on  P. 
coronatus  and  iriaiigiduin ):  llcdvclmtm  gerstaeckeri 
Chcvrier  (on  Pfiilaiiiltus  sp.).  Hvans  ( l')(>4b)  suggested 
that  Da^mutiUa  nigripes  (Fabricius)  (Mutillidae)  is  a 
probable  parasite  of  Phitanthus  lepidus:  Shappirio  (in 
Hv:nis,  I')(i4h)  ohsen\-;!  the  same  species  orniutiilid 
entering  nests  ot  P.  gibbosus.  Kathmayer  (1962)  obser- 
ved the  sphecid  P^lants  varkgatus  capture  and  kill 
Phihmthus  adults  for  its  own  nest  provisions. 

Checklist  of  Philanthus 

adamsoni  AtnMt  I9S2;  Kenya 

aMopft-ms  Taschenberg,  1880;  Ethfopia 

aUnipilosus  Cresson,  1865;  centr.  U.S.  s.  to  Chihuahua, 

Mexico 
jrim/ffmuf  Cresson,  1865 
amabili^  Ainnlif  ! "'46;  Tanzania 
manochrysm  Sclnik,  1905;  n.  Africa 
ifcl1«ef#Sehulthess.  I>>26 
sp.  psammophiius  Bytin.ski-Sal/,  1959;  Israel 
angustifnms  Ktihl.  1891;  sw.  USSR 
arizi/iikus  R.  Uohari.  I''72;U.S.:  Arizona 
arnolUi  ikriaiid,  1936;  Nigeria 


asmarcnsh  Giordani  Soika,  1939;  Ethiopia 

asniarensis  .Arnold.  I'^'40 
avUus  Bingham.  I.S')6;  Burma 

towtecM  Alayo,  1968;  Cuba 

banana  P.  Smith,  1856;  U.S.:  Idaho  &  Oregon  to  CoIo^ 

ado&N.  Mexico;  Mexico:  Chihuahua  to  Puebla 
albifrons  Cresson,  1865,  new  synonymy  by  R. 
Bohart 

lu  nriciis  Dunnmg.  I>1''8,  new  synonymy  by  R.  Bohart 
barbigtr  Mickel,  1916;  centr.  U.S.,  new  status  by  R. 
Bohart 

basalis  F.  Smith.  IS56;  Sri  Lanka.  India 

\i,p.  dyptaius  Isuneki,  1''63;  Miailand 
basilewskyi  Lecleicq.  1955;  Ruanda 
6/c//ir/uf  (Mickel),  1916  (Ocodeles);  U.S.:  Colorado, 

Utah 

hiriiadus  Mickel.  1*)|S  (Ocnclcles) 
bUineatus  Giavcnhoist,  1807;  locality  unknown 
bihtnatus  Cresson,  1865;  U.S.  e.  of  Rocky  Mtns.; 

Canada:  Ontario 
scclesius  Cresson,  1879 
astimUis  Banks,  1915,  nec  Banks,  1913 
a>nsi»iiH<:  Hanks.  I9:.1.  nec  K.-!il.  IHQl 
biinacidus  Saussure.  1891;  MaJagascai  (see  footnote 
under  madagascarieiisis) 
ininiitii  Saussure,  1892 
brcdtd  Arnold.  1946.  Tanzania 
bucephalus  F.  Smith.  IH56;  Gambia  to  S,  Africa 
jpiitojpa  Cameron.  1910 
ssp.  ntttindicoUis  Arnold,  1924;  Nigeria 
C»/?H'n//r(7rs7's  Tullgren,  l'>04:  Cameroon 
a^emis  Dahlbom,  1845;  S.  Africa 

ssp.  mmticus  Ledercq,  1962:  Tanzania 
eoarcfatus  Spinola,  1838;  n.  Africa 

ndoiicus  F.  Smith.  1873 
coronatus  (Thunbeig).  1784  {Sphex);  Europe 
ammatus  Fabridus.  1790.  necThunbetg,  1784 
ssp.  iberkus  Beaum(»nt,  1970:  Spain 

ocxidciualis  lltMurmsiil,  I'ls],  mv  Stratidtmann.  1SW6 
ssp.  oriinlalis  Bytinski-Sal/,  1959;  Israel 
aabmnffomh  F.  Smith,  1856;  w.  U.5. 

flavifrom  Cresson.  1865.  new  synonymy  by  R.  Bohart 
califonncus  Cresson,  1879,  new  synonymy  by 
R.  Boharl 

sid<!ii!^i%  Cresson.  1S79,  new  synonyiny  by  R.  Boharl 
inuiiiiijicus  I'tovanclier,  189.5  (A/r/.v).  nec  K<ihl.  1883, 
new  synonymy  by  R.  Boharl 
crotimiphUus  Viereck  and  Cockerell,  1904;  w.  U.S.; 
Mexico:  Coahuila 
Clin  iiuiicidatiis  (Cameron  I,  l'>  10  (Trachypiis)',  Ethiopia 
dvceinmaculatus  Eversniann.  1849;  USSR 
dentatut  Cameron,  1902:  e.  India 
deprcdari't  V  Simtl'.  1856;  India 
descrhmiiii  \- .  Miirawii/;.  1890;  sw.  USSR 
dk'hrnus  Kohl.  1K'>4:  Ghana,  Cameroon,  Zaire 
ssp.  dolusus  Kohl,  1894;  Gambia  to  Zaire 
ssp.  abyssMcus  Arnold,  1925:  lithiopia 
diinidiutm  Klug.  1845;  Lthiopia 
dujourii  Lucas,  1848;  nw.  Africa,  Spain 
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bolivari  Metcet,  19 14 
eUganrissintus  Dalla  Torre,  IS*??:  n.  India 

elcgans  F.  Smith.  1873,  ncc  F,  Sniilh,  1856,  which  is 
a  Tracliypus 
femoniis  Aia<M,  1946;  Zambia 
/lagetlarlus  Turner,  1918;  Tanzania 
flavipes  Arnold,  l'>4');  Zambia 
fomtosanus  Tsuncki,  1973;  Taiwan 
fosttiktus  Tamer,  1918,  Somalia 
foveatus  ArnuUi.  Zaire 

fusc^nnis  Gucnn-Mcncville,  1844;  w.  &  ccnu.  Alrica 
remerarto  Kohl,  1894 

?  umuharensis  Stadclmann.  IR'^^  fp!  .  fig.  1 1) 
'.'  undussuime  Stadeiniunn.  18^7  (expl.  ol  fig.  1 1, 
p.SS) 

s';p.  (■•  nnimilis  K(  ihl,  I  S')  | ;  s,  &  e.  Africa 
n  ikulalus  Cameron,  1908 
t  ssp.  hems  Gribodo,  1895;  Mozambique,  nec  Fabridus, 

1793,  now  in  Cerceris 
genaOsKiM,  1891:  Libya.  Egypt 
gibhosus  (Fiihfkmi),  1775  ( I  Vxpa);  transcontinental  in 
N.  America,  s.  to  bl  Salvador 
punctatus  Say,  1824 

punai^cr  Wcstwood,  1835  (Chcilnpiif,'f>niis) 
gibbusus  Dahlboni,  1844  (AnlhuphHus),  ncc  Fabricius, 
1775 

niiJiisiis  K\uc.  1816  (lapsus  hit  gihhusus  Fahricius) 
xaniliostigiiia  Cameron,  1891,  new  synonymy  hy 
R.  Bohart 

macuHfnms  Cameron,  1891,  new  ^onymy  by  R. 

Bohart 
cockcrelli  Dunning.  1.S<'7 
chilopsuiis  Cockerell,  1898,  new  Q^nonymy  by  R. 

Bohart 

imailivi  ium  Caincmn.  1905  (i4flrAc)pAtfui),  new 
synonymy  by  R.  Bohart 
mekimpis  Cameron,  190S  iAnffta^dbis),  new  synon- 
ymy hy  R.  Bohart 
glab^r  kohl,  1891;  Siberia 
glariosus  Cretson,  1865;  sw.  &  centr.  U.S.;  Mexico: 
Chihuahua 
insignatus  Banks.  1913 
gwaaknsis  Amnkl.  s.  Africa 

Ae/Ano/tn/ (bvcrsmann),  1849  iAnlhopfiilus);  e.  USSR, 
n.  China,  Mongolia 

ssp.  sihirum  Rados/.kowski.  IHSS;  Siberia 
hisiriu  Fabricius,  1804;  Ethiopian  Region 
Khoenherri  Dahlbom,  1845 
formoma  F.  Smith.  IS 56 
JlavoUneatus  Cameron,  1<)08 
trichtocephalm  Camcxy^n.  l')|0 
ssp.  eritreamts  Bischoff.  19 15;  Ethiopia 
ssp.  distinctus  Arnold,  1951 ;  Ethiopia 
i.'tipatii'ns  kohl,  1S91;S.  Africa 
mversus  Patton,  1879;  U.S.:  Iowa  to  California;  Canada: 
Alberta 

A.<;srt;/)/ Tsuncki.        ;  Mongolia 
kizilkuinii  Rados/.kowski,  1877;  sw.  USSR 
koMtt  F.  Morawitz,  1890;  sw.  USSR 


JkoJbmrflnif  Radoizkowski,  1877;  sw.  USSR 
komarowi  F.  Morawitz.  I  S'>0:  sw.  USSR 
latkcps  .Arnold.  l')2>:  Nigeiia 

iepuins  Cressniu  iS(>5.c^  U.S.  w.  to Texu and  Cdorado 

carolinensis  Banks,  1913 

reductus  Banks,  1921 
li'vini  R,  Hohart,  l  .S.:  California 

limatus  Bingham,  1909;  Uganda,  Ruanda 

ruandams  BisdiofT,  1915 
lingyuanensis  Yasurnatsu,  l'>35:  n.  China 
loeflingt  Dalilbum,  1845;  S.  Africa 

innominatus  Bini^nm,  \^y02 
tSp,tne/teliki  Arnold.  1'I25;  Ethiopia 
nudggastarwnsis^  Brethes.  l^MO; Madagascar 

petiolaiiis  .Saiissure.  IK'):,  necSpinola,  1841 

ranavalonac  Arnold.  1945 
ma/or  Kohl,  189I;S.  Africa 
/Hc/a«(/er/ Arnold.  I"'25;s.  .Mrica 
michelbacheri  R.  Bohart,  1972;  Mexico:  Baja  California 
minor  KxM,  I89l;n.  Afriea 

mongolicits  I'  Mnraui!/.  ISS');  Monrolia 

tmttbnacuiatus  Cameron,  1891;  w.  U.S.;  Mexico 
ffitmr  Dunning,  1897,  new  synonymy  by  R.  Bohart 
vv.iltiatmulatm  Dalla  Torre,  1897.  lapSUS 
aimae  Duiuiing.  18'><S,  emendation 
deonuu  Dunning.  IS')8,  new  synonymy  by  K.  Bohart 
suhvenuK  Hanks,  I ''1 5,  new  synonymy  by  R.  Bohart 
yukiim  Hanks.  19 19,  new  synonymy  by  R.  Bohart 

llflffj</</Mfl  Arnold,  1925:  s.  .Attica 

mmUtt  R.  Bohart,  1972;  U.S.:  California 

natalensts  Arnold.  192S:  s.  Africa 

/f(  (  'inrxii  anm  Strandttnann,  1 946;  sw.  U.S.  to  California 

nepalensis  Bingham.  1908;  Nepal 

nigriceps  Bingham,  1896;  India 

iiii;ri!us  (Ir-ivciihorsl.  1X07;  locality  unknouri 

nigruhirius  Turner,  1918;  Uganda,  Kenya,  Ruanda 

sq>.  coAwi  Turner,  1918:  Zan^ia 
fliriftrf  Magrctti,  IXR-I  .  Sudan 
nobilisKtitii.  1891 ;  sw.  USSR 
noMAlAo  F.  Smith.  1862:  Celebes 

ssp.  concmnus  Bingham.  I H96:  Burma,  N.  Viet  Nam, 
Malaya.  Sumatra.  Philippines 

tangustatus  Tu i no t ,  1 9 1 9 

ssp. /menus  van  dcr  Vecht,  1966;  Java 

ssp.  wegnerivan  der  Vecht,  1966:  Indonesia:  Rores 
/H/rvc;  (  Riiialiam ).  1H"'K  (Trat  hvpiis):  Aden 
occiJenialts  Slrandtmann,  1946;  U.S.:  California 

l^^C•tln.•^  ( 1910.  p.  .""77.  tiuitruili-l  pmpi'M-il  this  iii'W  nunic  l<ir 
mianthiis  pi'tiolalin  SausMirc,  IkiI  Ik-  i  MliI  S.mssurf's  name  as 
l>cinv  published  in  Mill.  Schwei/cr.  I  ni.  (le^.  S  :M  ( l,S91). 

However. /'. />f(fo/ufifs  Sauvsuii.-  «a-.  lUiMi^linl  in  llistoiic 
Physique,  Njluiollc  cl  l'i>liiii|uo  ilc  .u,  vol,  20,  p. 

(1892).  Lliulvr  iho  ivjmc  pciinlaliis  ,S,iiiNM)tc  K  lcrteil  hack  In 
p.  261  of  lii\  1S91  pupcr,  anJ  this  i>  app;irenll>  vklicre  liri  lhes 
wa\  led  avlray.  I  liorc  is  unlv  one  liitlanlliu\  Jest,  ribeil  in  llic 
1891  paper,  hima<  iilu%.  t  his  is  speeies  »'l     the  number  lu 
which  Siiussure  ( I  K92.  p.  538)  relcrtcd  in  his  erroneous  rcfcr- 
enee  t»  /Jt  liolalm  rhUaiulun  hiinavulus  Saussurc,  1H91.  was 
based  un  a  female.  In  1892,  p.  S3S,  SausaiK  redescribed  i^'- 
maadus  but  aid  it  wm  known  only  liy  the  nude. 


jhted  matBrial 


566  SPHEOD  WASPS 


oranicnsis  Arnold,  s.  Africa 

ordinarius  Bingham,  1896;  Burma 
pac0eus  Cresson,  1879;  U.S.:  Nevada,  new  status  by 
R.  Bohart 

ISp.ttrizonae  liunning,  1898;  U.S.:  Wyoming  to  Aii- 
zona  &  California,  new  slatus  by  R.  Bohart 
hirtUxps  Cameron,  190S,  new  synonymy  by  R. 
Bohart 

assiinilis  Hiinks,  1 91 3,  new  synonymy  by  R.  Bohart 
paUidus  Klug,  1845;  Egypt  to  Ethiopia 
pilffrons  Cameron,  1906  (March);  l^anda,  Tanzania 

iigandicus  Maprclti.  I ''OS 
ssp.  xaiuhogaster  Catncroa,  19U8;  Kenya 
politus  Say.  1824;  e.  U.S.,  se.  Canada 

(Itihitis  Cic'^'ion.  IS65 

texaims  Banks.  1 9 1    new  synonymy  by  R.  Bohart 
p/omo«/or/7  Arnold .  1925:  S,  Africa 
p^che  Dunning,  1896;  N.  America:  Iowa  to  Alberta, 
Montana.  Texas,  Arizona,  Chihuahua,  new  status  by 

R.  {{nlKiri 

puncliimdus  Viereck  and  Cockcrcll,  1904 

hermosus  Banks,  1913 
pukhellm  Spinohi.  1S4:  .  sw.  Europe  (not  n.  nudum) 

siebolUli  Dahlbom,  1845 

andabtsiacus  Kohl,  1888 
pukher  Dalla  Torre.  1897;  w.  U.S.;  Canada:  Alberta,  new 
status  by  R.  Bohart 

pulchellus  ("lesson,  1 865,  nec Spinda,  1842 

darconis  Viereck,  1906 
pidchernrrm  F.  Smith,  1856;  India 
puiijabcrnis  Nuise,  1902;  n.  India 
roJa/nae  Arnold,  1945;  Madagascar 
ramda^ktiae  Turner.  1918;  s.  India 
rap/or  Lepeietier.  IS4,'i;  nw.  Africa 

maroamus  Shcsiakov,  in  Nadig,  1933 
ssp.  skvlus  Giordani  Soika,  1944;  Sicily 
ninigi  BischofT,  1930;  sw.  USSR 
■fntbidus  Arnold,  1946;  Ethiopia,  ncc  Jurine,  1807  (now 
in  Ccrceris) 

abyssinicus  Arnold,  1932,  nec  Arnold,  1925 
mbriventrb  Kazenas.  1970:  sw.  USSR,  w.  China 
rugasifruns  Arnold.  1949;  Zambia 
mgoms  Kohl.  1 89 1 ;  S.  Africa 
/uftfus  Spinola.  1838;  Algeria.  Egypt 

Vip.pachecdi  Ciiner  Man'.  1945:  Spanish  Sahara 
Mn^OfRU  C  resson,  1865;  c.  and  cenlr.  U.S. 

acutdbim  Crcs&on.  1 879 

eurynome  W.  Fox,  1890,  new  synonymy  by  R.  Bohart 

Inimani  Dunning,  1 897 

magdalcmc  "'Viereck"  Strandtmann,  1946 
JcAu//Aeu(  MaidI,  1924;  Sudan 

ssp.  nfgrinus  Bytinski-Salz,  1959;  Israel 
schusieri  R  Bohart.  1972;  U.S.:  Califomia.  Arizona 
scrutator  Nunc,  1902;  w.  India 
serrulatae  Dunning,  1898;  sw.  U.S.:  Mexico:  Sonora, 

new  status  by  R.  Bohart 
skarhis  V .  Smith,  1S.>6;  l  eiiiaiido  I'oo 

\f  '.'n-  lists  Mickel,  1916;  w.  U.S.;  Mexico:  Chihuahua, 
Cualiuila,  new  status  by  R.  Bohart 


S'likai  Beaunioni.  1961;  n.  .Africa 

solivagus  Say ,  1837;  ne.  U.S.;  Canada:  Quebec 

siMdagus  Howard,  1901,  lapsus 
sparsipitm  lants  Arnold,  1946:  Zambia 
fspinigcr  lliuinbcrg,  181 5; locality  unknown 
sfeciti  Schulz,  1906;  Fernando  I'oo 
saigldoaa  Turner,  1918;  S.  Africa,  Lesotho 
styghisGcntaeckeT,  1857;  Mozambique 
ssp.  a/m«/7t'n.v  Arnold,  1925:  Rliodesia 
subconcolor  (,BinghamJ,  1898  (Trachypus);  Aden 
adphureus  P.  Smith,  1856;  n.  India 
sumptiiosua  TxnncT,  1917;  c.  India 
laaiucs  Gribodo,  1895;  Mozambique 
tarsatus  H.  Smith,  1908;  centr.  U.S..  new  status  by  R. 

Bohart 

lenellm  Arnold,  1925;  Rhodesia 
/rurmgu/um  (Fabricius),  1775  (Feipa);  Europe 

fasciatus  Fourcroy,  1785  ( Vespa) 

maadalus  Christ.  1791  (Sphex) 

limbanis Olivier,  1 792  ( i  Vv/w) 

androgyma  Rossi,  1792  (Crabro) 

pktusPmmt,  1797 

dtxohrPtitatT,  1799 

dp/M>n/s  LatreiUe,  1799 

aUinnii  Dahlbom.  1845 

allwiiti  Dalla  Torre,  1897,  lapsus  Wnallionii 
ssp.  c/wt/<7(j«  (Fabricius).  1781  (Cr</i>rt>);  Ethiopian 
Region 

/m/i/a/is  Gerstaecker,  1857 
/nmsivnus  Cameron,  1910 

ssp  jhddidJcr  I.epeletier.  1^45:  Palearctic  Africa 
abdelkader  Lucas,  1880,  emendation 
ssp.  binuKuktus  Magretti,  1908;  Kenya 
^■ip.  obliti-rants  Pic,  I9I7;  .Aineria.  E.cypt 
itrk  iiuim  Gimmerthal.  1836;  Russia,  nec  Spinola,  1805 
(now  in  Cerceris) 
tricolor  Fairmaire.  1858;  Guinea 
/Mwcrj' Arnold,  1925;  S.  Atrica 
variegatus  Spinola,  1S.>8;  Egypt,  Israel 
osi^cAi  Dahlbom,  1845 
distinguendus  Kohl.  1891 
paU-niiifHsis  Baltliasar.  |9<^ 

&sp.  I'corunalus  Duiuur,  1853;  Morocco  to  Libya,  Chad 
septndis  Radoszkowski,  1888 

ssp.  nabati-iis  Rytinski-Salz,  1959;  Israel,  Saudi  Arabia 
lariiilosus  Arnold,  1932;  Ethiopia 
veniilabris  Fabrichis,  1798;  transcontinental  in  N. 

America 

verrilabris  Fabricius,  1804,  lapsus 
fri>n!(di\  Ctessiiii.  ISn^,  ;u'c  Gerstaecker,  1857 
rugosus  Pruvanchcr,  1895  (.Liris),  nec  Kdil,  1891 
'*ventniHs,  Fabr."  of  Ashmead.  1899:296.  lapsus  for 

I't'iitilahrii 

"vcntralis.  '  of  Howard,  1901 :  pi.  3,  fig.  33,  lapsus  lor 

ventdabri-! 
cimiph'tiis  Banks,  1915 
vaitralis  (Mickcl).  1918  (Oaxietes);  w.  U.S.,  new  status 
by  R.  Bohart 

stnmdttnaim  Burks,  195 1,  unnecessaiy  new  name  for 
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hasilaris  Cresson,  1879,  new  synonymy  by  R.  Bohart 
iiitens  Banks,  !9l3  (Ococleles),  new  synonymy  by 

R.  Hoiiart 
illustris  Mickel,  1918  (Ococletes) 

Fossil  PItilantltus 
annuiatus  Theobald,  1937;  France:  Oligocene 
aaxigemis  Rohwer,  1909;  Colorado:  Tertiary 


FIG.  187.  Trachypus  mexicanus  Saussure,  male. 


lapsus  of  Howard.  1901  (sec  synonymy  oiventUabris) 

Mongolia 
meUmiformis  F.  Smilli.  1S56 
walteri  Kohl.  1891 ;  sw.  USSR 
werneri  MaidI,  1933;  Morocco 
yerburyi  Bingliain.  1898;  Aden 
zebratus  Cresson,  1879;  w.  U.S. 
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Genus  Iruciiy  pus  K.lug 

Generic  diagnosis:  Characters  of  generic  value  are:  last 

.iiiteiin;il  article  obliquely  and  sharply  Iriiiicale.  tninL.i- 

(ion  ikt  and  polished;  subantennal  sclerite  present  and  de- 
fined by  lines  thioug}i  tentorial  pits  to  clypeus;  pronotiim 
raised  and  not  closely  apprcssed  ti  .  sciittinr,  hindwing 
media  usually  diverging  in  front  ot  cu-a  but  sometimes  at 
cu-a  or  a  Httle  beyond  itt  gattral  segment  I  a  dender  pe- 
duncle <ir  petiole  wliirfi  is  more  lh;iti  twiee  as  long  as 
broad  (  lig.  I.S7),  leiiuilc  sictiuim  VI  not  clelt  apically. 

Geographic  range:  The  1^)  listed  species  are  all  from 
the  Neotropical  Region.  Three  of  these  are  recorded 
from  Mexico,  one  from  Puerto  Rico,  and  one  from  Chile. 
Most  of  the  others  are  from  Brazil,  Argentina,  and 
Paraguay. 

Systematies:  The  close  relationship  of  Ttachypm  and 

Philanilnis  and  the  taxonomic  significaiice  of  pediinciila- 
tion  of  the  gaster  have  been  discussed  in  the  systematies 
section  of  the  latter  ^nus.  The  truncate  antenna  with 
its  end  round  and  polished  is  prohahly  the  most  critical 
reaignition  character  lor  irai  hypus.  There  are  no  ade- 
quate keys  to  species,  the  best  being  that  ot  Hr^thes 
(1910).  Tlie  genus  is  being  revised  by  L.  Rubiu. 

We  have  been  able  to  study  most  of  the  known  spe- 
cies. Characters  of  special  value  seem  to  be  the  clypeal 
shape  and  dentition,  nature  of  the  female  propleuron, 
punctation  of  the  propodeal  enclosure  awl  Hist  three 

tcrg.i,  form  of  the  trochanters  (spi nose  In JWtfiagiWieiuri), 
relative  proportions  of  tergum  i,  pubescence  of  the 
sterna  in  males,  degree  of  humeral  prominence,  and 
wing  maculation  fforcvving  apically  spotted  in  male 
eiongatus).  The  general  habitus  of  a  representative  spe- 
cies is  shown  by  fig.  187  and  a  typical  male  face  by  fig. 
186  D. 

fiiology:  Janvier  ( 1  'i2.S)  lias  studied  at  leiij^ih  Ihe 
nesting  habits  of  Trachypus  deniivoUis  (as  Philanihiisi  in 
Chile,  Other  reporu  on  unidentitied  South  American  spe- 
cies were  made  by  Bertoni  (191 1 )  and  Callan  (1954). 
I'vans  (  r)fi4e)  briefly  studied  T.  nicxicanus  in  Mexico, 
where  small  aggregations  were  found  nesting  in  a  sandy 
Strip  and  along  the  slopes  and  top  of  piles  of  ground 
limestone.  A  mound  of  soil  surrounded  each  nest  en- 
trance. One  nest  with  only  a  single  cell  was  excavated. 
The  cell  was  at  a  depth  of  9  cm  and  contained  six  bees; 
three  other  bees  were  found  in  the  nest  burrow.  The 
prey  were  of  the  genera  AugocMom,  Hatktus  (Halictidae), 
and Exomalopsis  (,\nthophoridae). 

Janvier  (1928)  found  71  denticoUis  nesting  in  colonies 
in  compact,  sandy  sofl,  frequently  along  marghis  of 

roads,  rivers,  and  sand  dunes.  Nests  were  dug  to  30-40 
cm  and  up  to  seven  brood  ceils  were  constructed.  Two 
to  three  days  were  required  to  construct  and  provision  a 
cell.  Prey  consisted  of  Ilalictus  (seven  species).  Apis  mel' 
lifera.  and  Melitoma  chilensis.  The  nest  was  closed  between 
trips  for  prey.  Janvier  noted  that  even  though  a  nest  u\'Hul- 
ictua  existed  next  to  one  of  Thtchypus,  the  wasp  did  not 
attack  Hatictus  within  or  near  the  bee  nest,  but  instead, 
captured  and  siuni;  Ilalictus  at  flowers.  .laiiviei  noted 
Utotopsis  (MutilUdac)  as  a  parasite  ol  /'.  deniicuUis.  Jan- 


vier (1933)  also  tuund  Pliunarius  (Flumariidae)  in  denti- 
coUis  nests. 

The  most  recent  study  of  Trachypifi  hi<ilogy  was  that 
of  Evans  and  Matthews  (197ja).  They  observed  pe//o- 
latta  nesting  in  firm,  bare  day  soil  in  Colombia  and  Ar- 
gentina. Tile  burrinvs  were  at  first  oblique,  then  horizon- 
tal, some  attaining  a  length  oi  nearly  2  m  and  containing 
up  to  39  cells.  Re-use  of  the  same  burrow  by  succeeding 
generations  was  indicated.  In  Colombia  two  females 
and  one  male  were  associated  with  a  single  burrow,  thus 
suggesting  conununal  use  of  burrows.  Prey  were  mostly 
small  bees  but  wasps  were  used  also. 

Checklist  nl  Ti(n  hyi'u% 

aiiiiulatiis  Spuiola.  18.51;  Bia/il.  Argentina 
'^Jiircatiis  Brethcs.  14 It) 

/i;/sy/,'v  \   Smith.  1873.  Bra/il 

batradioitomus  Schrottky,  1909;  Paraguay 

cementt^  (F.  SraittaX  I860  (Phibnthus);  BrazU 

deniicollis  Spinola,  IS.ShChile.  .Xreentina 

/Viccr/Mi  Spiiiola.  IH.Sl,  new  bViionyniy  hy  f  .  Ruhio 
nt/^S  Reed.  1894,  new  synonymy  by  fc  Rubio 
dtSenm  "Spin."  Brethes,  1910,  lapsus  tor  denticoUis  I 

disfunctus  P.  Smith,  1873;  Brazil 

ekmgaius  (Fabricius),  1804  {Zetfaa)\  Guyana  to  Argen- 
tina 

gomesii  Klug,  1810,  new  ^ntmymy  by  E.  Rubio 
apkalis  F.  Smith.  1656  (FliSanHuis),  new  synonymy 

by  R.  Bohart 
miiuanensis  Saussure,  1867,  new  synonymy  by  E. 

Rubio 

Wmf/«a/£j Taschenherg,  IS7.s  {Pliilaiitiius).  new  syn- 
onymy by  E.  Rubio 
gomezi  Strand,  1910  (PhUaniiuis),  emendation 
astincionis  Strand,  19]0  (Philanthus).  new  synonymy 

hv  f .  Rubio 

//flfuyus  (Taschenberg),  1875  {Phiiatilhusy,  Brazil  to 
Argentina 

\'>mmi  Schrottky.  I'K)') 
/u/i/i3t7//)/i  (iascheiiberg).  1.S75  iPhiianthus):  Bra/il  to 
Ai:gentina 

brevipetiolatus  Schrottky,  1909,  new  Qrnonymy  by 

E.  Rubio 

gcniaickeri  Dcwit/,  I SS  ] ;  Puerto  Rico 
gracilis  (Cameron),  1890  {P/tilantfuKepluUus):  Mexico  to 
Costa  Rica 

maculkcps  Cameron,  I .S^O  (/ftfftmtAocrpAaftfS),  new 
synonymy  by  R.  Bohait 
h^iceps  (Cameton),  1890  {Phibmthocephtdmy,  Mexico, 

GualeitKi!:' 

mexwaiitu  Saussure.  1867;  U.S.;  s.  Te.xas;  .\le\ico  to 
Costa  Rica 

mexicams  Cameron,  1890  {P/iHantiiocepimius),  nec 

Saussure.  1867 
aamUtarm  Cameron,  1908,  new  synonymy  by  R. 

Bohart 

miles  Schrottky,  1909;  Paraguay 
patagoncnsix  (Saussure),  I8S4  {jPhSanthta)\  Brazil  to 
Argentina 


Copyrighted  material 
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egregius  (Taschenberg),  1875  (AOrUAm) 

marrialis  Holmbcrg,  1903 
magnijkus  Schrotfky,  1909.  new  synonymy  by  E, 
Rubio 

petioiatus  {Sp'mfAi),  1841  iPhilanthus)i?antmAto 
Argentina 

eirxans  ]-  Smith,  18S6  {PftSmthus),  new  synonymy 
by  R.  liuhart 

elegmsTttuAxmherg,  1875  iPhUanthus),  nec  F.  Smith, 

185(1.  nc'A  \\ni)iiymy  hy  I:.  Rubio 
punclijrons  C  anicron,  1S90  (Pliilanthocephalus),  new 

synonymy  by  R.  Bohart 
nmuhzae  Dalla  Turre.  1 897  (i^ililRfAus),  new  name 

for  elegans  l  astliL'nherg 
flavus  lirethcs,  1910,  new  synonymy  by  E.  Rubio 
ntfkepi  Bretbes,  1910,  new  synonymy  by  E.  Rubio 
penumus  Giner  Man'.  1944,  new  synonymy  by  E. 

Rubio 

nunafK// (Saussure).  1854  {PhUatuhus).  Brazil  to  Argentina 
spegazzbiU  Brlthes,  1910;  Peru,  BolWia.  Argentina 

punetuosus  Hr;>:l-os.  1"I0.  now  syni)nymy  by  E.  Rubio 
far/us  (Taadienbcrg),  12^75  (Philanthus),  Brazil  to 
Aigentina 

Tribe  Aphilanthopibii 

The  wasps  of  this  tribe  are  medium-sized  philanthines 
varying  from  about    to  15  mm  in  length.  Many  ot'the 
species  are  ornamented  with  red  as  well  as  with  yellow  or 
white.  In  all  known  cases  ants  arc  used  as  prey. 

Syttgmttia:  The  following  characters  seem  to  be  of 
tribal  Importance;  mandible  edentate,  antennal  sockets  lo- 
cated above  ^lypeiis  and  1.0  to  2.5  diameters  apart,  no 
sharp  interantennal  carina  and  frons  not  strongly  swollen 
above  antennal  sockets,  lateral  clypeal  brushes  present 
in  male  ( ti:a.  1  -Sd  A),  palpal  formula  6-4,  epistcrnal  sulcus 
present  or  undetlned,  scrotal  sulcus  weak,  midcoxal 
cavities  separated  but  only  moderately  so,  hind  femur 
simple  at  apex,  plantulae  usually  present,  marginal  cell 
of  forewing  acutely  narrovvcJ  toward  apex,  submarginal 
cell  II  not  petiolate  in  front,  first  recurrent  vein  termi- 
nating on  submarginal  cell  II,  second  recurrent  on  111, 
jugal  lube  occupying  more  than  half  length  of  anal  area 
(fig.  1S4  H),  gaster  sessile,  male  without  cerci.  fentale 
pygidial  plate  present  (weak  in  PhUanthmus),  volsella 
differentiated  into  digitus  and  cuspis,  white  or  yellow 
markings  present. 

to  genera  of  Aphiianthcqnini 

I.  Hindwing  media  diverging  before  cu-a 
(fig.  184  H).  inner  orbits  of  eyes  bowed 
slightly  aw. IV  trom  i-:n1)  nlht'r.  pronotal 
collar  depressed  below  :>cutum  and  ap- 
pressed  to  it,  Mediterranean  area  (sub- 
tribe  Philanthinina)  

 •  mianthinus  Beaiunont,  p.  S69 

Hindwing  media  diverging  beyond  cu-a, 
inner  orbits  ot  eyes  bowed  .slightly 
toward  I'iuh  ntht-r  (fig.  IHb  A.B).  pro- 
notal collar  about  as  high  as  scutum,  N. 
America  (subtribe  AphiUnthapsina)   2 


2.  Ocdlocolar  distance  much  less  than  two 

hindocellus  diamelers:  male  sternum 
VIII  with  a  broadly  triangular  apex  in 
posterior  view,  niak  llagcllomcrcs  1  to 
VI  strongly  compressed,  Vll  to  XI  ex- 
panded into  a  dub  (flg,  186  A);  female 
pygidial  plate  with  an  apicomedian  ball- 
like projection  Listropygia  R.  Bohart,  p.  571 

Ocellocular  distance  about  two  liind- 
ocellu.s  diameters  or  more,  male  ster- 
num VIII  ihin  apically,  nuiie  ILigcllo- 
meres  not  unusually  tiattened  nor  ex- 
panded into  a  club,  female  pygidial 
plate  without  an  apicomedian  ball-like 
projection   3 

3.  Female  pygidial  plate  triangular,  ape.x 

rounded;  female  sternum  VI  simple; 
female  clypeus  toothed  toward  apical 
middle  (fig.  186  B);  metanotum  with 
a  carina  behind  base  of  hindwing  but 
no  angular  lamina  overhanging  lateral 
sinus  on  metanotum.  Aplnlanthops  Fatton,  p.  570 
Female  pygidium  quadrate,  surface 
concave;  female  sternum  VI  modified; 
female  clypeus  not  toothed  toward 
apical  middle;  metanotuoi  with  an  an* 
gular  lamina  (bddad  base  of  hindwing) 
overhanging  lateral  sbMis  on  metan»- 
lum   Ctypeadon  Patton,  p.  570 

Subtribe  Philanthinina 

Genus  Philanthiiuis  Beaumont 

Generic  diagnosis:  Clypeus  ui  male  apically  Iridcntate  to 
serrulate,  clypeus  of  female  ending  in  a  lamella  flanked  by 
a  tooth,  antenna  not  clublike,  antennal  sockets  tnore  than 
two  diameters  apart,  ocellocular  distance  not  reduced, 
inner  eye  margins  simple  and  bowed  away  from  each 
other,  no  delimited  subantennal  sclerite,  pronotal  collar 
depressed  and  appressed  to  scutum,  plantulae  absent, 
lundwing  media  diverging  hefote  cu-a.  tVinale  with  a 
weakly  dcfmed  pygidial  plate,  female  sternum  VI  with  a 
median  groove  ukI  apicidly  clefH,  male  sterna  without 
ffanbriae  and  VIII  simple. 

Geographic  range:  The  four  known  species  arc  all  in 
the  Palearctic  Region:  southwest  USSR,  Middle  East,  and 
north  Africa. 

Systematks:  The  exact  phylogenctic  position  of  Phil- 
aiuhinua  is  debatable.  In  some  ways  it  seems  related  to 
PhUanthus,  but  the  inner  eye  margins  are  entire,  and  the 
face  is  not  bulging.  Since  it  has  many  features  in  common 
with  Aphilanihops,  we  have  placed  it  in  tlie  Aphilanthop- 
sini.  However,  it  has  several  distinctions  from  other  mem- 
bers of  the  tribe,  and  it  should  probably  be  regarded  as  a 
rather  generalized  and  lelict  penus  in  a  separate  subtribe. 
The  depressed  pronotal  collar,  which  is  appressed  to  the 
scutum,  occurs  in  only  one  other  genus,  Odontosplux 
Since  there  is  little  else  to  associate  them,  this  is  probably 
not  a  sign  of  close  relationship.  A  similar  situation  exists 

vnih  Eren>iiisphc( iiio]  >.'.ln\li  Nliares  with  Philanihimts  the 
bowit^  out  of  tlie  inner  eye  margins.  1  his,  together  with 
the  rather  basal  dhretgenoe  of  the  hindwing  media,  may 
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simply  be  ihc  uiispcciali/.cd  cundilion  iii  the  subfamily. 

Useful  references  are  Beaumont  ( l')49a),  BMUmOdtuld 
Bytinski  Sal/  (1959),  and  Menke  (1967d). 

Biology:  Unknown. 

Checklist  of  PhUmHtuau 

aUtic^s  (Gussakovskij).  1 952  (Shestakovidby,  sw.  USSR: 

Tad /.Ink  S.S.R. 
//iff^c'/- ( beaumont),  1^49  iPliiJamltus),  Morocco,  Algeria, 
Egypt;  Israel 

quattuordedmptmctatus  (F.  Morawitz),  1888  {AnthofM- 
ft«):sw.  USSR:  Kazakh  S.S.R. 
clegans  F.  Morawitz,  1888  (Anthophilus).  nec  F.  Smith, 

1856,  new  ^nonymy  by  W.  J.  Pulawski 
exbnhis  F.  Morawitz,  1894  {Phibmthus),  new  name  for 
Regans  ) 
lAeoc/on  (By tinski-Salz),  1959  (PliUanthus);  Israel,  Syria 

Subtribe  ApbOanlhoptiiia 

Genus  Aphilanthops  Patton 

Generic  dktgnusis:  Clypeus  of  male  apkally  tridentate, 
clypeus  of  female  with  three  or  more  teeth  (fig,  186  B), 

aiucniia  mil  ahriiplly  cluhlike,  occilocular  distance  not 
much  reduced,  inner  eye  margins  simple  and  bowed  to- 
ward each  other,  subantennal  sclerlte  present  (best  seen  in 
fi'Miiilos)  and  defined  by  linos  frdiii  :intennal  sockets 
ihrougli  tentorial  pits  to  clypeus.  prunuiul  ei>llar  raised 
and  distinct  from  scutum,  no  angular  mctanotal  lamina  at 
liindwint;  base,  hindwing  media  diverging  well  beyond  cu-a, 
female  with  a  .simple  pygidial  plate,  female  sternum  VI  not 
cleft  upically.  fimbriae  present  on  m^le  sterm  IV-V  (ex- 
cept in  Joxi),  male  sternum  VIU  simple. 

Geographic  range:  The  four  known  species  are  all  Neaic- 
ii; .  t\s  o  oi  them  transcontjnental,  and  the  other  two  in 
southwestern  U.S. 

Systematics:  Although  clearly  related  to  Qypeadon 
and  l.i^rri'pvsiii,  iliciv  i■^  no  spcciali/ed  ant  clan^p  in 
Aphilanihopy  This  is  presumably  connected  with  its  prey- 
gathering  habits,  the  catching  of  queen  ants  during  swarm- 
ing rather  than  worker  ants  near  the  nest. 

Best  species  characters  arc  punctation,  pubescence,  and 
color  pattern.  Contours  of  a  typical  female  face  are  shown 
in  iig.  186  B. 

Most  useful  references  are  Dunning  (1898)  and  R.  Bo- 
hart  (1959,  106^). 

Biology:  Ihc  biology  of  only  one  species  o(  Aphilan- 
thops is  well  known.  The  nesting  behavior  of  fr^idm 

(F.  Smith)  was  observed  by  Hvans  ('1962).  who  also  re- 
viewed several  eatiiei  papers  on  this  species.  A.  jrigtdus  ap- 
pears to  have  one  j;cneralion  per  year,  nesting  from  late 
June  to  mid  August.  Possibly  only  one  nest  per  female  is 
constructed  during  this  time.  Females  nest  gregariously  in 
slightly  sloping  bate  saml  m  muvi^I.  Si>il  pnilicles  arc 
loosened  with  the  mandibles  and  then  kicked  20  cm  or 
mote  from  the  burrow,  leaving  no  earth  mound  about  the 

nest  eiifrance.  The  main  Inirrow  deseends  tibliqucly  at 
about  45  degrees  to  a  single  storage  chamber  at  a  depth 
of  1 2  to  25  cm  beneath  the  soil  surface.  This  cell  is  never 


closed  and  is  used  to  store  up  to  lour  prey  ineiiihers. 
Prey  consists  of  winged  queen  ants  of  the  genus  Formica, 
which  are  captured  and  stung  immediately  upon  landing 
after  the  nuptial  flight.  The  ants  arc  carried  cither  venter 
up  or  sideways  in  the  legs  of  the  wasp  while  she  Hies  to 
the  nest.  The  ant  may  be  taken  directly  into  the  burrow, 
but  more  commonly  the  wasp  drops  the  ant  just  out- 
side the  burrow  entranee,  turns  armiiul,  and  drags  it 
down  the  burrow  by  an  antenna.  During  provisioning 
flights,  the  entrance  to  the  nest  may  either  be  closed  or 
open. 

Four  or  more  brood  cells  lie  benealli  the  storajje 
chamber  at  a  depth  of  25  to  45  cm  from  the  soil  surface. 
These  chambers  are  provisioned  with  two  or  occasionally 
three  de-alated  ants.  Evans  discounted  earlier  ideas  that 
frigidm  larvae  are  led  progressively.  Instead,  according  to 
Evans,  several  ants  are  first  provisioned,  and  an  egg  is 
laid  on  the  venter  of  the  uppermost  ant  prior  to  plugging 
the  brood  chamlier  with  soil. 

A  mOtograninune  (Sarcophagidac)  tly,  Senotainia  triti- 
neata  Wulp,  has  been  reported  attacking  A.  fiigldus 
(Ristich.  I9<;(S),  Fvans  ( l^Vi^)  has  als.^  seen  the  s;,Knpha- 
gids,  Meiopia  kutucepliala  (Rossi)  and  l-.iiuraba  lergaia 
(Coquilleti)  Hying  about  a  nesting  area.  E.  terggte  was 
recorded  remaining  within  a  nest  for  two  minutes. 

('hecklisi  iit^  Sphii.in'hiips 
Joxi  Dunning,  189iS;  U.S.:  s.  California 
fiigidus(F.  Smith),  1856  (Phaaathus);  U.S.:  transconti- 
nental 

hakcn  Dunning.  I  S9ti 

daw  si  'III  S'.^  eiik.  1912  {.\'omaJa ) 
hispiJtts  W  Fox.  1894;  sw.  U.S.;  Mexico:  Baja  California 
subJrigiJua  Dunning,  1898:  U.S.;  transcontinental 

efrise  Dunning.  1898 

Genus  aypeadon  Patton 

Generic  diagnosis:  Clypeus  of  male  apically  tridentate, 
clypeus  of  female  ending  in  an  edentate  tiange,  antenna 
not  abruptly  clublike,  ocellocular  distance  not  much  re- 
dueeil,  inner  eye  margins  simple  and  bowed  toward  each 
other,  subantennal  sclerite  defined  by  lines  from  anten- 
nal  sockets  through  tentorial  pits  to  clypeus,  pronotal 
collar  raised  and  distinct  from  scutum,  an  jtiL'idar  lamina 
present  at  posterior  base  of  hindwing,  hiiuivung  media 
diverging  well  beyond  cu-a,  female  with  a  concave  and 
quadrate  pygidial  plate  which  with  the  deft  and  other- 
wise modified  sternum  VI  forms  an  ant  clamp  for  carry- 
ing prey,  male  sterna  withoiil  riinbriae  and  VUl  simple. 

Geographic  range:  The  eight  listed  species  are  all 
from  western  United  States  and  Mexico,  with  a  concen- 
I  ration  of  sfiecies  in  southwestern  desert  areas  of  United 
Stales. 

Systematics:  The  highly  specialized  gaslral  segment 
VI  has  evolved  into  an  ant  clamp  for  securing  workers  of 
Pogiinoniynncx  which  serve  as  prey.  Tliis  interesting 
strueliire,  found  in  Clypeadon  and  l.isrropygia.  is  unique. 
Evans  (1962)  has  illuminated  the  form  and  function 
concerned.  There  are  qiecific  differences  in  structure  of 
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the  pygidial  plate  and  sternum  VI  which  oonititute  the 

•  •  •  • 

clamp,  and  nnee  the  species  of  Oyptudon  are  appirMtly 

rather  particular  in  their  chiMce  of  prey,  oric  wonders 
whether  the  adaptation  has  been  carried  to  the  level  of 
ant  specifics.  So  far,  there  is  no  evidence  of  this. 

Clypcadon  is  closely  related  to  Aphilarilhopstod 
was  considered  as  a  subgenus  of  it  until  recently.  Hie 
entirely  different  female  pygMial  plate  and  the  angular 

nictanotal  lamina  in  Clypcadon  make  distinction  be- 
tween them  an  easy  matter.  Lislropygia  is  probably 
much  more  dosdy  related  to  Clypeadon,  and  this  is  in- 
dicated by  the  similarity  in  prey.  H<nvever,  the  subcapi- 
tate  antennae  and  knobbed  female  pygidial  plate  of 
Listropygitt  set  it  apart. 

A  key  to  species  has  been  given  by  R.  Bohart  (1966). 
Other  useful  references  arc  Dunning  (1898),  R.  Uuhart 
(1959  ),  and  Menke  (I967d).  Specific  characters  stressed 
are  the  form  of  the  ("eniale  pygidial  plate,  development 
of  siiiny  areas  on  tiic  vcilcx,  nature  of  pubescence  on  the 
male  sterna,  punctation  of  the  scutum  and  teit»,  and 
color  pattern  of  the  gaster. 

Biology:  Evans  (1962)  has  provided  the  most  recent 
and  complete  review  of  the  bioUn^y  of  ClypcaJon  The 
nesting  habits  of  haigi,  evmsi,  and  lalicinctus  have  been 
well  documented.  Fiigmentuy  records  of  hunting  be- 
havior have  been  given  for  dlpeirfwc/i;  and  taimilm  In  ad- 
dition, prey  recoids  were  gben  for  utaiiensis  (as  concin- 

In  general.  Clypcadon  nest  in  sandy  areas  or  clearings 
surrounded  by  sparse  vegetation.  .Males  have  often  been 
found  on  plants  near  the  nesting  site,  but  no  mating  ac- 
tivity has  been  seen.  Burrowing  is  done  by  females  which 
kicic  soil  particles  some  distance  from  the  nest  entrance. 
Moimds  are  not  usually  formed,  but  in  laticinctus  a  very 
low  mound  up  to  10  cm  long  may  occur.  The  nest  may 
be  excavated  to  a  depth  of  about  25  cm.  Brood  cells  are 
8-12  mm  in  diameter  and  arc  almost  spherical.  Each  cell 
may  contain  from  10-15  ants  {haigi,  evansi)  or  15-26  ants 
{htkmetus^  of  the  genus  Pogmtomymux. 

Female  Clypeadon  appear  to  be  species  specific  in 
their  choice  of  prey,  often  ignoring  nearby  ants  of  the 
"wrong"  species  in  favor  of  ants  nesting  farther  away. 
Some  lemale  Clypeadon  alight  near  an  ant  nest  and  re- 
main motionless  until  an  ant  hurries  by.  The  wasp  then 
rushes  the  ant,  stings  it,  and  carries  it  away.  Females  of 
d!refsftaicAi  have  been  seen  rushing  at  the  ant  nest  opening, 
and  then  moving  away  with  one  or  more  ants  in  pursuit. 

At  a  chosen  nK^ineni,  after  many  pursuits,  the  wasp  will 
turn  about  and  sting  an  ant  and  then  ily  away  with  it.  In 
fli^t,  ants  are  carried  venter  up  hi  the  ant  duap  (py^ 

diul  plutc  and  hypnpy^iuni)  wtlidi  daspt  th»  ant  tMtWMn 
its  hindcoxae  and  midcoxae. 

During  prey  capture  the  burrow  entrance  remains 
open.  It  may  be  closed  from  within  at  night.  Ants  are 
stored  within  the  burrow  at  depths  of  from  6  to  15  cm 
beneath  the  soil  surface  untO  a  brood  oeD  is  completed. 
An  egg  is  laid  on  the  venter  of  the  last  ant  provisioned, 
and  the  ceD  is  plugged. 

One  qpedes  of  sarcophagld  fly  (/Senotabila  trBineata 


VhOp)  has  been  reared  frtmi  the  biood  ceO  of  Clypeadon 

epamL  Miitograrmnine  fiiec{§gfcoiJu«y»i)liavei)een 

noted  to  destroy  over  half  of  the  biood  celb  excavated 
for  study  (Evans,  19()2). 

Checl^ilist  of  Clypeadon 

caiijornicus  {R.  Bohart),  1959  (Aphilaniluipi):  U.S.: 
California 

drehharhi  (R.  Bohart).  1959  (4phUanthops);  s.  centr.  U.S.; 

Mexico 

evansi  R.  Bohart,  1966;  sw.  U.S. 

haigi  (R.  Bohart),  1959  {Aphilanthops);  sw.  U.S. 

ilaficrncms  (Cresson),  1865  (I^Uanthus),w.  U.S. 

quadrinotatm  .^shmead,  \S90  (Aphilanthops) 
scuiienHR.  Bohart).  1959  {AphUanthopsy.sw.  U.S., 
Mexico 

liBMn//j/.v  (Cockerell),  1895  (Aphilanrhops);9H.\JS. 

phoenix  Pate,  1947  {Aphilanthops) 
utakemif  (Baker),  1895  {AphUanthopsy,  sw.  US..  Mexico 

coaebauAa  CockeieU,  1896  (AiOiSmthops) 

Genua  Ustropygia  R.  Bohart 

Generic  diagnosis:  Clypeus  of  male  apkally  bidentate, 
dypeus  of  female  ending  in  an  edentate  flange,  antenna 
wifli  articles  unusually  flattened  and  apicalty  expanded 
(especially  in  male)  (fig.  186  AXocellocuIar  distance  not 
more  than  1 .3  diameters,  inner  tyt  margins  simple  and 
bowed  toward  eadi  other,  Mbantennal  sderite  present 
(obscured  by  hair  in  male)  and  defined  by  lines  from  an- 
tennal  sockets  through  tentorial  pits  to  clypeus,  pronotal 
collar  raised  and  distinct  from  scutum,  episternal  sul- 
cus undefined,  hindwing  media  diverging  well  beyond 
cu-a,  female  with  a  concave  and  quadrate  pygidial  plate 
terminating  in  a  ball-like  projection  and  forming  an  ant 
damp  with  the  deft  and  otherwise  modified  sternum  VI, 
male  sterna  without  fimbriae,  mate  sternum  VIII  broadly 
triangular  in  posterior  view. 

GeognpMc  range:  The  unique  species  has  been  col- 
lected oi^  in  desert  areas  of  southern  California  and 
western  Arizona. 

Systematics:  The  rather  extraordinary,  knobbed  fe- 
male pygidial  idate  of  Listropygkt  is  its  most  obvious  fea- 
ture. Rivaling  it  is  the  subcapitate  male  antenna  which 
has  the  basal  and  medial  tlagcllomeres  slender  and  flat- 
tened, whereas  the  more  apical  ones  are  expanded  (fig. 
184  A).  Also,  it  differs  from  its  dose  relative  Qypeadon 
in  having  a  short  nonangulate  lamella  on  the  metanotum 
at  the  hindwing  base.  The  dense,  bruslilikc  silvery  pub- 
escence on  the  face  of  the  male  (fig.  184  A),  as  well  as 
the  expanded  apex  of  its  eighth  tergum  are  lemarkable. 
References  an  R.  Bohart  (19S9. 1966)  and  Menke 
(1967d). 

Biology:  Little  is  known  of  the  habits.  One  adult  fe- 
male was  captured  holding  an  ant  worker  {Pogonomy' 
rmex  calif  amicus  Buck)  as  prey  (R.  Bohart.  1959). 
Based  on  morphology,  especially  of  the  pygidial  plate 
and  hypopygium,  Evans  (1962)  suggested  that  prey 
holding  in  Ustropygia  parallels  that  (^Cfypeatlott,  and 
that  these  two  genera  are  unique  among  ffymenopten  in 
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this  rcspccl. 

Checklist  of  Listropygia 
bechteli{R.  Bohart),  1959  (Aphilanthopsy,sw.  U.S. 

Tribe  Odontosphecini 

These  are  small  wasps,  less  than  10  mm  long  and  resemb- 
ling Tachysphex  or  small  Tachytes.  Nothing  is  known  of 
the  habits,  and  the  group  appears  to  be  a  relict  one  with 
disjunct  distribution.  Its  occurrence  in  Bolivia,  Argentina, 
northwest  AFrica,  and  Saudi  Arabia  may  lend  ammuni- 
tion to  the  theory  of  continental  drift. 

Synematics:  Characters  of  tribal  significance  are: 
mandible  edentate  and  with  socket  not  completely 
closed,  upper  margin  of  clypeus  not  unusually  expanded 
upward  medially,  antennal  sockets  separated  from  cly- 
peal  margin  and  less  than  two  diameters  apart,  a  small 
tubercle  between  antennae,  lateral  ocelli  vestigial  and 
close  to  midocellus,  face  not  unusually  swollen  above  an- 
tennae, no  lateral  clypcal  brushes  in  male,  palpal  formula 
6-4,  episternal  and  scrobal  sulci  absent,  midcoxal  cavities 
close  together,  hindfemur  truncate  apically,  marginal  cell 
of  forewing  narrowed  acutely  toward  apex,  submarginal 
cell  II  not  petiolate  in  front,  both  recurrent  veins  ter- 
minating on  II,  hindwing  media  diverging  before  cu-a, 
jugal  lobe  occupying  about  four-fifths  length  of  anal 
area  (fig.  184  A),  female  with  a  pygidial  plate,  no  cerci, 
volsella  differentiated  into  digitus  and  cuspis,  no  white 
or  yellow  markings. 

All  of  the  above  features  are  found  in  various  combina- 
tions in  other  tribes  of  Pliilanthinac  except  for  the  un- 
usually shaped  clypeus,  vestigial  hindocelli,  termination 
of  both  recurrent  veins  on  submarginal  cell  11,  and  ab- 
sence of  white  or  yellow  markings.  A  comparison  of  af- 
finities between  the  monotypical  genus  Odontosphex 
and  other  philanthine  genera  is  given  under  Systetnalics 
of  the  genus. 

Genus  Odontosphex  Arnold 

Generic  diagnosis:  Eyes  in  males  nearly  holoptic  (fig. 
188),  in  females  strongly  converging  above,  clypeus  trans- 
verse and  apicomedially  with  two  to  seven  teeth,  anten- 
nae short  and  with  flagellomere  I  not  longer  than  il,  an- 
tennal sockets  not  more  than  two  diameters  apart,  inner 
eye  margins  bowed  away  from  each  other,  no  subantennal 
sclerite  defined  by  lines  from  antennal  sockets  through 
tentorial  pits  to  clypeus,  pronotum  with  collar  thin,  de- 
pressed and  appressed  to  scutum,  foretarsal  rake  of  fe- 
male made  up  of  short  spines,  hindcoxa  with  lamella  at 
inner  apex,  gaster  sessile,  female  sternum  VI  not  cleft 
apically,  male  sternum  VIII  somewhat  narrowed  and  tri- 
angular toward  apex,  female  tcrgum  V  covered  with  long 
and  hairlike  setae  which  project  posteriorly. 

Geographic  range:  One  species  from  northwest  Africa 
and  Saudi  Arabia  and  three  from  Argentina  and  Bolivia 
make  up  the  disjunct  distribution. 

Systematic!:  The  relationships  of  Odontosphex  have 
been  discussed  by  Arnold  (195 1)  and  more  fully  by 


Odontosphex 
paradoxus 

FIG.  188.  Facial  portrait  of  Odontsphex  paradoxus 
male. 

Menke  (1967d).  Arnold  related  the  genus  to  the  larrinc 
genus  Tachysphex,  which  has  species  strikingly  similar  in 
general  appearance  and  in  several  morphological  features 
of  phylogenetic  importance.  Menke,  on  the  other  hand, 
pointed  out  the  important  similarities  between  Odonto- 
sphex and  Philanthinae,  particularly  Pseudoscolia,  show- 
ing at  the  same  time  that  there  were  important  structural 
reasons  for  excluding  the  genus  from  the  Larrinae. 

Essential  morphological  features  held  in  common  by 
Odontosphex  and  Tachysphex  that  might  point  to  a 
larrine  relationship  are:  (l)mandibular  sockets  not  com- 
pletely closed,  (2)  clypeus  without  an  upwardly  expan- 
ded basomedian  lobe,  (3)  no  delimited  subantennal 
sclerite,  (4)  hindocelli  vestigial  and  marked  by  swellings, 

(5)  both  recurrents  terminating  on  submarginal  cell  II, 

(6)  jugal  lobe  occupying  most  of  length  of  anal  area  (fig. 
184  A).  Items  3  and  6  occur  also  in  several  philanthines; 
so  1,  2, 4,  and  5  have  the  greatest  weight.  On  the  other 
hand,  the  close  placement  of  the  hindocelli  to  the  mido- 
cellus and  the  absence  of  a  circular  elevation  between 
them  is  atypical  of  the  Larrini. 

Characters  of  Odontosphex  that  point  to  a  philanthine 
such  aji  Pseudoscolia  rather  than  to  Tachysphex  are: 
(1)  mandibles  edentate  and  without  an  externoventral 
notch,  (2)  antennal  sockets  placed  somewhat  above  cly- 
peus, (3)  some  male  flagellomeres  with  flattened  areas  be- 
neath, (4)  episternal  sulcus  absent,  (5)  stigma  of  forewing 
tapering  to  an  apex  well  beyond  base  of  marginal  cell, 
(6)  hindwing  media  diverging  well  before  cu-a,  (7)  nearly 
contiguous  midcoxae,  (8)  hindfemur  truncate  at  apex, 
(9)  male  sternum  VIII  triangular  toward  apex,  and  (10) 
volsella  differentiated  into  digitus  and  cuspis. 
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The  evidence  seems  dearly  in  "  avM:  of  an  aligninent 
with  Philanthinae  along  the  Pseudoscoiia-Cerceris  axis.  A 
veiy  close  relationship  with  Pseudoscolia  is  negated  by 
the  large  jugal  lobe,  narrowly  separated  midcoxal  cavities, 
transverse  dypeus,  partly  open  mandibular  sockets,  and 
vestigia]  hindocelU.  The  fint  three  of  fhese  can  be  con- 
sidered as  generalized  features  which  underwent  phylo* 
genetic  change  in  the  increasingly  specialized  genera, 
Pseudoscolia,  Cerceris,  and  Eucerceris  (fig.  183). 

Specific  dirforonve<^  wifliin  fll'int-xiplicx.  ;is  pointed 
out  by  Mcnkc  ( l''o7d|.  a:j  Jciaih  oi  the  male  aiucnna. 
Structure  of  the  clypcal  t  r  -c  n  atgin  in  both  sexes,  and 
color  pattern.  Females  are  difficult  to  upaiate,  but 
scutal  punctation  seems  to  be  helpful. 

Specimens  of  all  four  of  the  known  species  have  been 
studied.  A  representative  face  is  shown  in  fig.  188. 

Biology:  Unknown. 

Checklist  of  Odontoqthex 

bidem  Arnold,  1951 :  Mauritania  (We  have  also  seen  a 
female  from  Saudi  Arabia  (Mus.  London)  that  may 
well  be  this  species.) 

/WttiMcnke.  ^)67:  Argentina:  Rio  Negro 

paradoxus  Menke,  1967;  Argentina:  La  Rioja;  Bolivia: 
Cordillera  Prov. 

wtffifWb' Menke,  1967;  Argmtkia:  RioN«gro 

Tribe  fteudoflcoUinl 

Members  of  this  tribe  are  small,  colorful  wasps  which 
bear  a  superficial  resemblance  to  species  of  Clypeadon 
and  Lbtropygia.  There  is  only  a  sbigle  gentis,  Bteudo- 
Scolia.  that  is  restricted  to  the  Old  World. 

Systeinatics:  Tribal  characters  are:  mandible  eden- 
tate (fig.  189  A),  antennai  sockets  located  close  to  but 
distinctly  above  dypeus,  and  sockets  separated  by  more 
than  two  diameters,  no  sharp  interantennal  carina,  ocel- 
li normal,  face  not  swollen  above  antennae,  lateral  cly- 
peal  brushes  in  male  present  but  weak,  palpal  formula. 
64,  eptetemal  and  scrobal  sulci  absent,  precoxal  sulcus 
weak  or  absent,  precoxal  lobes  thus  not  well  defined, 
midcoxal  cavities  well  separated,  hindfemur  truncate 
apically,  plantulae  present,  submarginal  cell  11  not  peti- 
olate  in  front,  first  recurrent  vein  terminating  on  sub- 
marginal  cell  11  and  second  recurrent  on  III,  marginal 
cell  of  forewing  narrowed  acutely  toward  apex,  hind* 
wing  media  diverging  well  bef  ore  cu-a,  jugal  lobe  occupy- 
ing about  half  or  less  than  half  length  of  anal  area 
(llg.  I.S4  t  ).  a  pygidial  plate  present  in  both  sexes,  no 
cerci  in  male,  volsella  differentiated  into  digitus  and 
cuspis,  white  or  yellow  markings  present. 

Tlic  tribe  seems  obviously  related  to  the  Certorini 
with  which  it  shares  the  following  important  characters: 
no  epistemal  sulcus,  hindfemur  truncate,  jugal  lobe  of 
hindwing  reduce  i  mtdcnxnl  i  itvi'ii";  well  separated, 
both  sexes  with  a  pygidial  plate,  and  inner  eye  margins 
bowed  toward  each  othm.  bi  q^te  of  this  impressive 
list  of  sunilarities,  there  are  many  significant  differences, 
all  of  which  can  be  considered  as  the  generalized  rather 
than  specialized  condition.  These  aie:  volsella  differen- 


tiated into  digitus  and  cuspit,  plantulae  present,  hind- 
wing  media  diverging  before  CU4  (Qg.  184  C),  antennai 
sockets  rather  widely  separated  witii  no  strong  ridge 
between,  and  forewing  niurginal  cell  acutely  narrowed 
distally.  The  absence  of  the  scrobal  sulcus  and  the  weak 
or  absent  precoxal  sulcus  aeem  to  be  spedalizations. 
Additional  characters  that  occur  in  Cercerini  but  which 
are  not  characteristic  of  thai  tribe  are  submargirui 
cell  II  sessile  in  front  and  mandible  edentate.  It  is 
possible,  then,  to  draw  the  conclusion  that  the  Cerceri* 
III  developed  from  a  wasp  very  nuich  like  I'seudoscoUo. 

Genuii  l'!>eudoi>coUa  Radoszkowski 

Generic  diagnosis:  Ocellocular  distance  greatly  reduced 
in  some  males,  inner  eye  margins  bowed  toward  each 
other,  a  special  brush  present  near  outer  base  of  male 
mandible,  no  delimited  subantennal  sclerite,  pronotum 
raised  and  distinct  from  scutum,  gaster  sessile,  female 
stemiun  VI  not  apically  cleft,  male  sternum  Vlll  simple. 

OeognqMe  range:  The  19  listed  qpedes  are  all  Fde- 
arctic  Mongolia,  southwest  USSR,  Middle  Bast  and 

north  Africa. 

Systematics:  Ucaumont  (1949a)  gave  a  key  to  species. 
Differentiating  characters  of  importance  are:  clypeal  den- 
tition, male  antennai  structure,  ocellocular  distance, 
length  of  postocular  area  of  head,  puiiclalion  (especially 
on  scutum,  mesopleuron  and  terga),  propodeal  sculpture, 
and  marldngs.  Other  references  of  note  are  Modd  (1939a) 
and  Beaumont  and  Bytinski-Salz  (19.S9).  We  have  been 
able  to  study  six  species:  dewitzii,  lyauteyi,  pharaonum, 
sinaitica,  tricolor,  and  theryL  A  representative  face  is 
diown  in  fig.  189  A. 

Biology:  According  to  Beaumont  (1949a),  he  captured 
a  female  PeeudoscoUa  tricolor  canyii^  a  male  Hdlctux. 

Checklist  at  fseudoieoUa 

angelae  {Koh\).  1«9I  {Pliikmtlmy,  Iraq,  Israel 
araxis  (Kohl),  1891  {PhUanthm),sw.  USSR 
freffantff  (Beaumont),  1949  (Phllopotddeay,  Algeria, 

Egypt;  Israel 

J«wi/z(i  (Kohl),  1889  (PhUoponus);  n.  Africa;  Israel 
mfnOm  Schulthess.  1923  (Kiamtim) 

diversicomis  (F.  Morawitz),  1894  (Philantlms);  sw.  USSR 
c//7tfro«Mj  (Mochi),  1939  (Philaniltus):  Lgypt 
espano// (Giner  Man").  1947  {Fhiloptmus);  nw.  Africa 
ferruginea  Radoszkowski,  1880;sw  USSR 
/Vflurev/ (Schulthess),  1923  {Philanthus)\mi.  Africa 
maciilata  Radoszkowski,  1876;  sw.  USSR 

pharaonum  (Kohl),  1898  {^Moponus);  Egypt 
sAe»f^i>f(Gussakovsl^),  19S2  (PhOoponidea): 

sw.  U.SSR 

simplicicomis  (F.  Morawitz),  1894  {Philantiiusy,  Mon- 
golia, new  name  fotfMantluavariep^tta  (Morawitz) 

(Art.  59c) 

variegatus  F.  Morawiiz,  188^'  {Anthophiliis),  nec 
Philantlms  variegatm  Spinola,  1838 
sinaitica  (Mochi),  1939  {Philanthus);  Egypt,  Israel 
soiibie  (Mochi),  1939  ifhOanthus);  Egypt 
spbttdloottb  (Mochi),  1939  (Mdbntfutf);  Egypt 
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splettdida  (Giner  Man'),  1945  {Philoponus);  nw.  Africa 
//leO'^  (Vachal),  1893  {Aphilanthops);  Algeria 
tricolor  (Giner  Man').  1945  (Phihponoides);  nw.  Africa 

Tribe  Cercerini 

Tliesc  moderately  small  to  large  wasps  are  relatively 
common  and  widespread.  They  ordinarily  have  colorful 
markings  and  coarsely  sculptured  integument.  They  fre- 
quent flowers  and  no  doubt  contribute  considerably 
toward  pollination.  Since  the  known  prey  habits  of  other 
Philanthinac  tend  exclusively  toward  adult  Hymcnop- 
tera,  it  is  interesting  that  Cercerini  mainly  provision  with 
adult  Coleoptera,  although  llymenoptera  are  used  by  a 
few  species. 

Systematics:  The  following  arc  tribal  characteristics: 
mandible  often  dentate,  antennal  sockets  located  above 
clypeus  but  less  than  two  diameters  apart  and  divided  by 
a  strongly  raised  ridge  or  carina,  lateral  ocelli  normal, 
inner  eye  margins  not  notched  and  somewhat  bowed 
toward  each  other,  lateral  clypeal  brushes  in  male  well 
developed  and  often  broad,  palpal  formula  6-4,  episternal 
sulcus  absent,  scrobal  sulcus  a  broad,  deep  horizontal  de- 
pression, prccoxal  sulcus  present,  prccoxal  lobes  well  de- 
fined, midcoxal  cavities  widely  separated,  hindfemur 
truncate  or  flattened  apically  (fig.  190),  plantulae  absent, 
marginal  cell  of  forewing  broadly  rounded  distally,  sub- 
marginal  cell  II  sometimes  petiolate  in  front,  first  recur- 
rent vein  terminating  on  submarginal  cell  11  and  second 
recurrent  on  III,  hindwing  media  diverging  well  beyond 
cu-a,  jugal  lobe  occupying  less  than  half  length  of  anal 
area  (fig.  184  U,  D),  a  well  defined  pygidial  plate  present 
in  both  sexes,  male  without  cerci,  volsella  not  differen- 
tiated into  digitus  and  cuspis  (fig.  6  B),  white  or  yellow 
tnarkings  usually  present. 

The  most  significant  of  the  above  characteristics  are 
the  vallcylikc  scrobal  sulcus,  absence  of  an  episternal  sul- 
cus, truncate  hindfemur,  widely  separated  midcoxae, 
rounded  apex  of  the  marginal  cell  in  the  forewing,  distal 
divergence  of  the  hindwing  media,  and  undifferentiated 
volsellae.  The  combination  of  any  three  of  these  will  dis- 
tinguish the  tribe,  but  the  broad,  deep  scrobal  sulcus  by 
itself  is  unique. 

The  truncation  of  the  hind  leg  is  similar  to  that  of 
(Xionlosphex  and  PseiiJoscolia.  It  consists  basically  of 
three  parts:  (1)  apicodorsal  plate  on  the  hindfemur,  (2) 
apicoventral  plate  on  the  hindfemur,  and  (3)  basopos- 
terior  plate  on  the  hindtibia.  One  or  more  of  these  may  be 
somewhat  reduced. 

Key  to  genera  of  Cercerini 

Outer  veinlet  of  submarginal  cell  III  meeting 
marginal  cell  before  its  outer  third  (fig.  184 
B,  D);  terga  without  median  or  submedian 

transverse  depressions;  cosmopolitan   

  Cerceris  Latrcillc,  p.  575 

Outer  veinlet  of  submarginal  cell  III  meeting 
cell  well  beyond  its  outer  third  (fig.  184 
E,  F);  terga  with  median  or  submedian 
transverse  depressions  (fig.  190);  N. 
America    Eucerceris  Cresson,  p.  589 


Cerceris 
bicornuta 

FIG.  189.  Facial  portraits  of  females  in  the  subfamily 
Philanthinae. 
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Genus  Cerccns  Latreille 

Generic  diagnosis:  Clypeus  i;l  teniule  often  with  distal 
teeth  or  other  projections  {fig.  189  B),  ocellocular  dis- 
tance not  reduced,  subantennal  sclerite  nearly  always  de- 
fined by  lines  from  antennal  sockets  through  tentorial 
pits  to  dypeus,  pronotum  raised  but  often  rather  appres* 
sed  to  scutum,  outer  vein  of  submarginal  cell  III  joining 
marginal  cell  at  or  before  its  outer  third,  submarginal  cell 
II  nearly  always  peiolate  in  front  (fig.  184  B).  fiist  g.is- 
tial  segment  usually  forming  a  peduncle  or  sometimes  a 
narrow  petiole,  terga  without  median  or  lubmedian  trans* 
verse  pruLivcs,  rernak-  sternum  VI  usually  deeply  vjleft  at 
apexj  male  pygidial  plate  not  laterally  denticulate,  similar 
to  tliat  of  female. 

Geographic  range:  Cerceris,  the  largest  genus  in  the 
family,  is  well  represented  on  every  continent  and  on 
imuiy  large  Mands.  Over  200  species  are  Pdearctic,  nearly 
200  each  arc  Ethiopian  and  Oriental,  over  100  arc  Neo- 
tropical, perhaps  75  are  Nearctic,  and  more  than  40  are 
Australasian.  Together,  with  a  few  for  which  no  locality 
is  known,  the  total  number  of  listed  species  is  over  850. 

Syuetmtics:  The  generic  names,  A'cc/a/ic/^uj  Spinola 
andXMflTesmus  Spinola,  contaiJi  only  a  few  species  and 
seem  to  represent  species  groups  at  most.  The  trapezoidal 
submarginal  cell  II  (fig.  184  D)  and  a  few  other  features 
o{ Nectanebus  are  nut  uf  generic  value  in  our  opitUon. 
Likewise,  the  somewhat  bipetiolate  gaster  in  DidetnttU 
along  with  prnjections  on  the  two  basal  sterna  are  remark* 
a^-'lc  \y.\\  not  gciiorically  significant.  The  use  of  Apirap- 
trix  and  Apicerceris  as  subgenera  by  some  authors  can- 
not be  defended  since  bofli  have  die  same  type  species 
as  Cerceris.  Tlic  customar>'  pctiolation  of  submarginal  cell 
II  has  been  used  as  a  separation  character  from  Eucer- 
certs,  but  Scullen  (l96S)has  shown  that  in  the  latter 
genus  pctiolation  may  often  vary  \^'ithin  a  species  ac- 
cording to  sex.  The  nonpetiolate  condition  can  probably 
be  accepted  as  generalized.  In  this  U^t,  the  specialized 
(petidate)  situation  is  more  fully  «xpi«ned  in  Cerceris 
than  in  Eucerceris. 

An  obvious  close  relationsliip  exists  between  Cerceris 
and  Eucerceris,  but  the  formation  of  submarginal  cell  ill 
in  the  latter,  with  its  outer  veinlet  reaching  the  marginal 
cell  near  its  end.  is  distinctive.  In  Cerceris  this  veinlct 
reaches  the  marginal  cell  somewhere  near  its  middle  but 
never  beyond  the  distal  third.  Another  separation  charac- 
ter is  the  absence  of  transverse  grooves  near  the  middle  of 
the  terga  in  Cerceris  and  their  presence  in  Eucerceris. 

Brauoa  (1926)  listed  the  important  species  characters 
among  Cerceris  of  the  Etliiopiao  Region  as:  shape  of 
median  part  of  clypeus,  relative  length  of  three  basal 

na>;cll(inicres,  Jivoigcnt  or  parallel  inner  orbits,  ocellocu- 
lar distance  relationships,  shape  of  prothorax,  structure 
of  mesopleuton  and  scuteUum,  shape  and  sculpture  of 
propodeum.  shape  and  Sculpture  of  pygidial  plate,  pres- 
ence and  prominence  of  plate  on  sternum  II,  shape  of 
gaster  toward  base,  and  coloration.  He  made  four  groups 
of  the  Ethiopian  species  on  the  basis  of  clypeal  structure. 

Tsuneki  (1961)  divided  the  Cerceris  of  northeastern 
Asia  into  two  main  groups  by  the  presence  or  absence  of 


the  plate  on  sternum  II.  Females  were  subdhrided  pri- 
marily by  clypeal  characters,  males  mostly  by  sculpture, 
sternal  pubescence,  and  antennal  details.  Van  der  Vecht 
( l'?64 )  divided  the  Javan  species  first  by  the  presence  or 
absence  of  a  longitudinal  carina  on  the  inner  side  of  the 
hindcoxa.  Subdivisions  utilized  a  variety  of  characters 
including,  especially,  the  clypeus,  structure  of  the  first 
gastral  segment  and  sternal  pubescence.  Scullen  (1965) 
divided  the  North  American  species  into  five  groups  and 
a  sixth  miscellaneous  lot.  He  empliasized  clypeal  charac- 
ters in  females  and  the  relative  width  of  the  dypeal  hair 
brushes  in  iikiIcs.  Also  of  importance  were  m.-jndibular 
dentition,  tegular  form  and  sculpture,  the  mesopleural 
process,  and  pygidial  diape.  All  authors  agree  that  colora- 
lion  is  subject  to  great  variatt  in,  more  for  some  species 
than  for  others.  A  typical  Cerceris  face  is  sliown  in 
fig.  189  B. 

The  literature  on  Cerceris  is  extensive,  as  would  be  ex- 
pected with  such  a  large  genus.  A  few  of  the  more  signifi- 
cant papers,  with  Indication  of  the  area  covered,  are: 
Schletterer  ( 1 887,  1 889a,  b)  -  Palearctic,  Turner  ( 1  ^  1  Za. 
c)  -  India,  Australia,  Btauns  ( I926J  and  Arnold  (19il) 

Ethiopian  Region,  Mochi  (1939a)  -  Egypt.  Beaumont 
(1951c)-  north  Africa,  Giner  Marf(l941)  -  Spain, 
Beaumont  (1952c)-  France,  Tsuneki  (1961,  1968b. 
1970c)    eastern  y\sia,  Tsuneki  (196Sa)  Australia, 
Krombeui  (1969)  -  Melanesia.  Scullen  (1965, 1972)  - 
Nortfi  America,  van  der  Vecht  (1964)  -  Java,  Alayo 
(1968)  -  Cuba,  and  Fritz  and  Torn  (!'>71)  South 
America.  The  papers  by  Tsuneki  and  Scullen  are  especi- 
ally uaeAil  because  flwy  contain  rather  comprehensive 
and  up-to-date  bibliographies.  Recent  important  contri- 
butions to  synonymy  have  been  made  by  lieauinont 
(various  papers),  Scullen  (1965,  1972),  van  der  Vecht 
(1961a),  Empey  (1969,  1971,  1972)  and  Fritz  (1970b). 

Biology:  Scullen  (1965)  provided  an  extensive  review 
of  literature  on  habits  of  North  American  Cerceris. 
Scullen  and  Wold  (1969)  gave  a  complete  listing  of  pr^ 
records  in  Norfli  America  and  a  generalhsed  biolofy  for 
the  genus.  Linslcy  and  MacSwain  (1956)  reviewed  some 
prey  habits  for  species  occurring  in  Europe,  Central  and 
North  America,  and  tfiePhilippfaies.  Evans  (1971)  made 
observations  on  nesting  behavior  of  nine  North  .American 
species.  In  Asia,  extensive  biological  and  review  work  has 
been  done  by  Tsunelei  (I965d).  An  additional  source  of 
Asian  references  is  Yasunmtsu  and  Watanabe  (1964). 

Workers  in  other  regions  include:  South  America;  Jan- 
vier (1928);  Malaya:  Pagden  (1934);  PhiHppines:  F. 
Williams  (19 19);  Guyana:  F.  WilUams  (1928a);  and 
Australia:  Raymcnt  (1947)  and  Evans  and  Matthews 
(1970). 

It  is  feasible  to  give  only  a  generalized  account  of 
Cereerit  biology  writh  unusual  bdiavior  beuig  noted  where 

appropriate.  Females  of  Cerceris  nest  in  ag^eregations  in 
bare  soil  of  a  firm  nature.  Some  nests  have  been  reported 
from  vertical  sand  banks  (Krombein,  19S9b).  Most 
reported  sites  have  been  sand  clay  or  gravel  clay,  generally 
on  level  ground,  and  often  near  dirt  roads,  paths,  or  stiuo- 
tutes  such  as  brick  walls  or  walls  of  buildings.  Occasion- 


Copyrighted  matsrial 


576  SPHtaD  WASPS 


ally  old  nest  entrances  of  Cerreris  or  other  waps  may  be 
used  to  start  a  burruw.  Under  these  circumstances  fe- 
males generally  ignore  the  previous  tunnels  and  prefer 
(o  make  their  own-  In  excavating  a  burrow  on  level 
ground  the  tcniule  tunns  a  mound  of  loose  soil  about  the 
entfance  as  ihe  excavatei  the  flist  several  eentlmetera  of 
the  nest  burrow.  As  burrowing  progresses,  some  soil  is 
not  kicked  to  the  surface  but  is  pushed  along  the  burrow 
to  form  an  inner  plug,  the  length  of  which  must  be 
breached  whenever  the  female  begins  to  construct  brood 
cells.  The  burrow  is  generally  a  vertical  tube  from  which 
horizontal  cells  are  constructed  or  which,  in  itself,  may 
become  horizontal  for  some  length.  Excavated  nests  have 
ranged  from  2.5  cm  (Strandtmann,  1945)  to  an  extreme 
depth  of  1 .3  meters  (F.  Williams,  !'>28a),  but  indications 
are  that  most  nests  average  from  10  to  20  cm.  It  appears 
that  after  Ae  main  burrow  is  dug,  female  wasps  begin  to 
hunt  prey  which  are  then  stored,  mid-burrow,  in  the 
plug  of  soil  remaining  in  the  nest.  After  suftlcicnt  prey 
are  collected,  females  dig  and  provision  several  cells  and 
then  repeat  the  collecting  and  storing  process.  Cells  may 
be  constructed  from  the  nest  entrance  towards  the  in- 
terior (e.g..  hortivaga)  or  \'um  tlic  end  uf  the  burrow 
towards  the  entrance  (e.g.,  are/iana);  (Tsuneki,  196Sd). 
Cells  usuaHy  number  less  than  10,  and  up  to  15  or  20 
prey  may  he  stored  percelL  Rayment  (1947)  recorded 
40-60  prey  per  cell. 

While  the  burrow  entrance  is  not  closed  during  hunt- 
ing flights,  the  female  generally  closes  the  entrance  from 
within  as  soon  as  she  returns  with  prey.  North  American 
Cerceris  provision  exclusively  with  adult  Coleoptera  of 
the  families  CurcuUonidae,  Buprestidae,  Chiysomelidae, 
Tenebrionidae,  and  Bnichidae  (Scull en  and  Wold,  1969). 
Prey  in  .Australia  was  recorded  by  Evans  and  Matthews 
(1970)  as  Scarabaeidac  and  Chrysomelidae.  Ceramby- 
cidae  have  been  recorded  from  Ihe  Philippines  (Wflliamt, 
1919).  Coccinellidae  and  Curculionidae  were  given  as 
prey  in  Chile  by  Jaffuel  and  Pirion  (|92(i).  In  Europe 
and  Japan,  C.  rybycnsis  h  known  lo  provision  with  vari- 
ous Apoidea,  especially  Halictidae  (Tsunelci,  1965d).  In 
Europe,  a  few  other  Cerceris  are  known  to  liave  this 
habit.  .According  to  Grai\di  (in  Tsuncki.  ]'.'65d),  C. 
stntiotes  is  believed  lo  prey  only  upon  the  chalcid  StU- 
bilk  tyttif^tmnb  (Rossf).  Tsuneki  has  talcen  Aen  dMtf- 

bond pacificus  frnni  the  brood  cdlSOf  a  Cerccm.  which 
was  provisioning  witii  haiictid  and  andrenid  bees,  lie  also 
reported  a  female  of  C.  pekingensis.  wtuLli  took  a  spedes 
otPaon  into  her  burrow.  In  Malaya,  Pagden  (1934)  re- 
corded a  female  of  C.  langkasukae,  which  was  carrying 
a  crabionine  of  the  g<tn\i%  IlingstmMo,  althOU^her 
regular  prey  were  bupiestids. 

CbiDerb  rubtda  ii  of  inteml  because  daughters  Grom 
one  nest  may  assist  the  mother  in  guanUng  tihe  nest 
(Giandi,  1961). 

Several  d^pterans  have  been  recorded  entering  C»- 

ceris  burrows  or  chasing  female  wasps  laden  with  prey. 
Noted  tlies  were  of  the  families  Sarcophagidac  and  An- 
thomyiidae  and  included  Melopia  leucocephala  (Rossi) 
(Hammand  Kichaids,  1930;Linsl9andMacSwain, 


19.S6;Byers,  1962),  .V.  comppsfm  (Fallen)  (Byers.  1962), 
Setulia  grisea  Meigen  and  Hammoinyia  grisea  Fallen 
(Hamm  and  Richards,  1930),  and  >(mo/!>ia  floridensis 
fTnwnscnd)  and  Senofainia  trilineata (ym  der  Wulp) 
(Liiiiley  and  MacSwain,  1956). 

Hynienopterous  parasites  include  the  following  Chiy- 
sididae:  Hedychmm  nobile  Scopoli  and  H.  gerstaeckeri 
Chevrier  (Hamm  and  Richards,  1930;M6czir,  1967), 
H.  violaceum  BrulM  (Byers,  \'-)b2),  and  //.  gerstaeckeri 
iaponkwn  Tsuneki  (Tsuneki,  196id).  Two  mutillids 
have  been  reared  from  the  nests  of  Cerceris:  Dasynuttitia 
toccineohirta  {\l\iikc)  {\Ans\cy  and  MacSwain,  1 ''56) and 
Smicrotnymte  lew  isi  ya/ioi  Mickcl  (Tsuneki,  1965d). 

(  heoklist  of  Cerceris 

a^c'/a  Shcstakov,  1 9 1 5 ; /Mgcria 
abdomlHttta  (Pabricius),  1804  (mflvtfAia);  nw.  Africa; 
Spain 

hispanictt  Radoszkowski,  1869,  nec  Gmeliii,  1790 

raJuizkowskyi  SLhIcIterer,  1887 

ceballosi  Ciner  Man',  1941 
abuemis  Turner,  191 2;  w.  India 
acantfwphila  Cockcrcll,  1897;  sw.  U.S.,  Mexico 

cockerelli  Viereck,  1903,  new  synonymy  by  R. 
Bohart 

huttchuca  Banks,  1947 
acoBtm  Saussure,  1867;  Mexico 
acuta  Radoszkowski,  1877;  sw.  USSR 

Turner,  1936;  w.  Australia 
adelpha  Kohl,  1887;  Korea 
aemula  Arnold,  1945;  Madagascar 
aemuhides  Ledercq,  1962;  Madagascar 
aequahs  Provandier,  1888;  w. 

vicinoidca  Viereck  and  Codcerdl,  1904 

psamathe  Banks,  1912 
mp.btatHg0ri  Scullen,  196S;  U.S.:  Oregon, Nevada 
ssp.  idahoensis  Scullen,  1965;  nw.  U.S. 
aerata  Kazenas.  1972;  sw.  USSR 
afiricamila  Brauns,  1914;  S.  Africa 
«mr/a  Tunier.  1912;  Burma 
alamos  Scullen,  1972;  nw.  Mexico 
alastoroides  Turner,  1914;  n.  Australia 
aibicincta  King,  184S;  Sudan 
a>iftons  F.  Smith,  18S6;  "Africa" 
albigena  Cameron,  1905;  S.  Africa 
albipicta  P.  Smith,  1873;  India 
albtspinosa  Arnold,  1 ''52;  Kenya 
atboatra  Walker,  1871;  Egypt,  Israel 
albofasciata  (Rossi),  1790  {Vespa);  S.  Palearctic  Region 

alhofasda^  lliunbeig,  181S  (pMaadaa),  nec  Roaai, 
1790 

luctttosa  A.  Costa.  1869 

navitatis  F.  Smith,  1873 
cribrata  Mocsaty,  1879 

natMtatb  Costa.  P.  Smith.  18S6,  emendation  or  lapsus 

ssp.  navigatrLx  Strand,  1913:  Taiwan 

ssp.  oasicola  Tsuneki,  1971;  Mongolia 
aUtoUamo  (Cameron),  1908  (Jrachypus);  Kenya 
Mopectoris  Empty,  1973;  s.  Arabian  penin. 
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ekyone  Arnold,  1951;  Ethiopia 

alrramirae  F.  Morawitz,  1889;  Mongolia 
aimkosa  Banks,  1926;  Africa  s.  of  equator 

wnso/t/ Arnold,  1935 
tmethtina  I'oiiiiriiont,  1958;('ypnJS 
amatona  Arnold,  1931;  Rluxlesia 
ameghinoi  Brdthes,  1910;  Argentina 
andalgalemis  Fritz  &  Toro,  1971;  ArgeotinB 
andersoni  Jurnct,  1918;  Kenya 
andim  Br^thes,  1910;  Argentina 
andm  Cussakovskij,  1952;  sw.  USSR 
angularis  Cockerell,  1914;  Philippines 
angustata  F.  Morawitz,  1893;  sw.  USSR,  l\ldc^ 
mguxtifiom  Tsuneki,  197 1 ;  MongoUa 
mgustirostris  Shestakov,  1922;  sw.  USSR 
annulata  (Rossi),  1790  (Kespa);  Italy 

annukla  Rossi,  1794  (jCrabro),  nec  Fourcioy,  1785 
annuligem  Taschenberg.  1875;  BrazH,  Aigentina 

diadcmata  Holmberg,  1903 
ammlipes  Brethes,  1913;  Argentina 
mu  Shestakor.  1914;  sw.  USSR 
stp.  manflava  Tsuneki,  1970;  Mongolia 
ftava  Tsuneki,  1961,  nec  Mochi,  1939 
antermata  P.  Morawitz.  1890;  sw.  USSR 
antilnpe  Tsuneki.  1 97 1 :  Monpnlia 
aniipodes  h.  Smith,  1856;  Australia 
apakensis  Tsuneki,  1961;  Mongolia 
aquUiaa  F.  Smitli,  1856;  BiazU 
arechavaletai  Brtthes,  1909;'Paraguay 
arenaria  (UuivMUi).  1758  (Sphex);  Sweden 

xanthocephaia  J.  Forster,  1771  (Sphex)  (synonymy 
suggested  by  Morice,  1914) 
cscuitelbrris,  1776  (Vespa) 
petidant  Hum,  1776  (Vespa) 
tcnmom  GmeUn,  1 790  (Kovm) 
camta  Fnbricius,  1794  (Philanthus) 
strioiala  Schleitcrcr,  1887 
exultans  Dalla  Torre,  1897,  lapsus 
ssp.  iberica  Schletterer,  1887;  Spain 
ssp.  flavescens  Schletterer,  1889;  sw.  USSR 
ssp.  siecki  Schletterer.  !SS9;  sw.  USSR 
ssp.  nadigi  Shestakov,  1933;  Morocco 
ap,  scfathi  Beaumont,  1951;  Tunisia 
scp.  ,va/io  I  Tsu  n  c  k  i .  1971;  Japan,  new  name  for  qubh 
quecincta  Ashmcad 
qtdnquteineui  A^mead,  1904,  nec  Fabricius,  1787 
ssp.  schnitnikovi  Kazenas,  1972;  USSR:  Kazakh  S.S.R. 
Sip.  godatiJica  Eck,  1973;  Sweden:  Gotland 
ssp.  incognita  Eck,  1973;  Germany,  Poland 
ssp.  €riandasoni  Eck,  1973;  Denmark,  s.  Sweden 
ai3^/9^m  Gudrin-Mdneville,  1844;  Madagascar 

?  alhotegulata  Arnold,  1945 
argentim  Brethes,  1910;  Argentina 
agentota  Shestakov,  1912;  sw.  USSR 
argitt  Mickcl,  1916;  sw.  and  ceotr.  U.S.,  n.  Mexico 
ariadne  Turner,  1912;  Tibet 
arizonella  Baidcs,  1947;  U.S.:  Arizona 
rnnata  Beaumont,  1959;  brad 


armigera  Turner,  1917;  Australia 

ssp.  rufofusca  Turner,  1936;  Australia 
arnuldi  Braun^,  1920;  RlioUesia 
anogans  Arnold.  193 1 ;  S.-W.  Africa 
associa  Kohl,  1898;  s.  Siberia 
astarte  Banks,  1913;  ne.  U.S. 
aterrima  Arnold,  1942;  Urundi,  Uganda,  Tanzania 

flavobilineolaia  CiordaniSoika,  1942 

ntma  Lcclcrcq,  1^55 

styrax  Leclercq,  19.>.=; 
fl^/flCOOTu/ca  Scullen,  1972;  Mexico 
atramontensis  Banks,  1913;  ceiiir.  and  n.e.  U.S. 

arbuscula  }>i\\cV.e\,  1916 
atrkeps  F.  Smith,  1856;  Brazil 
augagneuri  Arnold,  1945;  Madagascar 
aurantiaca  F.  Smith,  1873;  Australia 
austnlis  Saussure,  1 854;  Tasmania 

it^mt^Kta  F.  &nidi,  1856,  nec  Dufour,  1853 
azreca  Sausslue,  1867;  U.S.:  Arizona;  llexlco  to 
Argentina 

semtetpv  Banks,  1947,  nec  Taschenbeig,  1875 

balnchisranensis  Cameron,  1 907;  Faldstan 

bainhesae  Empey,  1972;  Zaire 

banksi  Scullen.  1965;  e.  U.S. 

bannisteri  Vmpey,  1971;  S.  Africa 

bantamensn  van  dcr  Vecht,  1964;  Java 

danur/t/i  Brauns.  1926;  S.-W.  Africa 

barm  Radoszkowski,  1893;  sw.  USSR 

basiOis  P.  Smith,  1856;  Brazil 

hasiinaada  Cjineran,  1907;Sikkim 

basiornata  Cameron,  1908;  Kenya 

Miuremff  Ledercq,  1967;  Madagascar 

bdOa  Biithes,  1910;  Argentina 

6effiTtiiiier,  1912;s.  India 

heOona  Mertet,  1914;  sw.  Europe:  n>erian  Panin. 

bequaerti  Brauns,  1926;  Zaire 

adulatnx  Arnold,  1933 
berenice  Beaumont.  1966;  tgypt 
bicarimia  Arnold,  1935;  s.  Africa 
bicava  Shestakov,  1917;  Eritrea 
bkincta  Kiug,  1835;  s.  Europe,  n.  Africa,  Afghanistan, 
M«xigolia 

bitmrupttt  Klug,  1835,  nec  Panzer,  1799 
aaqukbicta  Klu^,  1S35 
quadrbnacuiata  Dufour,  1849 
variolosa  A.  Costa,  1869 

bimaculata  Vogiin,  1954,  nec  Cameron.  1905 
ssp.  leucozonica  Schletterer,  1887;  e.  Europe,  sw.  USSR, 
Israel 

acftirfrAessr  Schletterer.  1889 
i'lcewnii&r  Gu^rin-Meneville,  1 844;  transcontinental 
U.S.;  n.  Mexico 
dk<^b«rff  Gtrfrin-M^neviUe,  1844 
vemror  Cresson,  1865 
curvicomis  Qimcion,  1890 
venalrix  Schuk,  1906,  emendation 
fiidb  Viereck  A  CockeieD,  1904,  new  ^onymy  by 
R.  Bohart 
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biaapidata  Arnold,  1931;  S.-W.  Africa 
bidennda  MaM,  1926;  Celebes 
AdSrsdbttGttlrin-Meneville,  1835;Iadia 
b^mm  Empey,  1970;  Zaire 
bimacuhita  Cameron,  1905;  e.  India 

camlk  ulata  CamcroiK  1  *?05,  nec  WfCZ,  1895 

ca/n^m/i/ Schulz,  1906 
^AVtemf  Titiiwr,  1912;  Banna 
btioMtS^sa^  1841 :  Centr.  and  S.  America 

spint^e  Dahlbom,  1844  {Diamma) 

viduata  F.  Smith,  1856 

singularis  Brithes,  1910 

guaraniStnnd,  1910 
hiplicatula  Gussakovskij,  1938;  c.  China 
bituberaUata  Tsaaeki,  1963;  Thailand 
MdteiCnsaon,  1865;  se.  U.S. 

elegans  F.  Smith,  1856.  nec  FverHmum,  1849 

eli^antissitm  Schlellerer,  1887 
boetka  Mrez,  1913  (JVecianetof);  Sptbi 
boharti  Scullen,  1065;  sw.  U.S. 
bodartiam  Fritz  &  Toro,  1971 ;  Argentina 
Aototfca  Turner,  1912;  Pakistan 
tfto/z/j^er/ Scullen,  1972;  sw.  U.S.,  Mexico,  nec  Scullen,  1965 
homcrcmis  Hoimberg,  190.1;  Argentina 
horealis  Mocs;ir>'.  1901 ;  s.  Siberia 
boschmai  van  der  Vccht,  1964;  Java 
bothaviUensis  Brauns,  1926;  S.  Africa,  Rhodesia,  Lesotho 
bothriophora  Schlcttcrer,  1887.  Mtxi^M 
bougabtviHensis  Tsuneki,  1968;  New  Ireland,  Bougain- 
viUe 

isp.  solomonis  Kromliein,  1969;  Solomons:  Guadalcanal. 

Santa  Ysabcl 
ssp.  tmeUenib  Knmtbein.  1969;  Soiomons:  Vdla 

Lvrella.  dm 

ssp.  nomgeorgka  Knunhoin,  1969;  Solomons:  New 

Georgia 
boysilumet,  1912;  n.  India 
bmeteata  Eversmann,  1849;  se.  Europe 

pcui<  iltata  MoL'sary,  1879 

mirabilis  She&takov,  1927 
bradkyi  Scullen,  1972;  Mexico,  Nicaragua 

bntuiti  Krombcin,  1069;  New  Ireland 
bredoi  Arnold,  1958;  Zambia 
dnc/tve/ff  Scullen,  1965;  sw.  U.S..  nw.  Mexico 
bmhuiicnsis  Ccckerell.  1930:  Australia 
buccutala  \.  Costa,  IhfaOis.  burupc 

lunulata  Thunbeig.  1815  (Pkikmthus),  nec  Rossi, 
1792 

bmadenta  Ed.  Andr£,  1889,  emendation  or  lapsus 

bulawayocnsis  Brauns.  1926;  Rhodesia 
buiganemis  Tsuneki,  1971;  Mongolia 
fuhtventris  Tsuneici,  1971 ,  nec  GuMn-M<neville, 

IS.J-l 

buprtsiicida  Dutbur,  1 84 1 ;  Palearclic  Region 
argentifmns  Lepdetier,  1845,  nec  GuMn-MAieville, 
1844 

frontalis  F.  Smith,  1856 
hnitia  A.  Costa,  1869 
mixta  Radoszlcowski,  1877 


quadripunctata  Radoszkowski,  1877 
ssp.  ni^bm  Glner  Marf,  1941 ;  Spain 
tSf.libyca  Beaumont,  I960;  Libya 
butl&i  Scullen,  1965;  sw.  U.S.,  nw.  Mexico 
caadoapana  Scullen,  1972;  Mexico 
caelebs  Giiicr  Man',  1042;  c.  China 
ctdida  Turner,  1915;  Australia 
adifondca  Cresson,  1865;  w.  and  sw.  U.S.,  nw.  Mexico 

popuhmm  Vicreck  and  Cockcrell,  1904 

garciana  Viereck  and  Cockerell,  1904 

firruginior  Vicreck  and  CockenU,  1904 

argymtricha  Rohwer.  1908 

cognala  Mickel,  1916 

denticularis  Banks,  1917 

intajecta  Banks,  1919 

onto  Banks,  1947,  new  ^nonymy  by  R.  Bottart 

eahdera  Banks,  1947 

Ohttt  Banks,  1947 

itoUe  Banks,  1947 
eoMntf  Krombein.  1072;  Trinidad 
calochortt  Rohwer,  1908;  w.  centr.  U.S. 

ssp.  kidafgo  Scullen,  1972;  sw.  U.S.,  oentr.  Modoo 
cmnpe^rris  Unhnhcr^.  lOO."?.  Argentina 
campicola  Arnold,  1942;  Zaire 
campsomeroides  \mo\<i,  1951;  Ghana 
eanaliculata  Pirei,  1895;  n.  Africa 

berlandi  Giner  Man',  1 94 1 
ssp.  fingitam  Beaumont,  1951;  Morocco 
ssp.palaestina  Beaumont,  1959;  Israel,  ^lia 
eaplto  Lepeletier,  1845;  nw.  Africa 
nirinalis  Perez.  I'TQ^;  japan 
carrizonensis  Banks,  1915;  U.S.:  Texas 
muaska  Shestakov,  19 1 5 ;  sw.  USSR 
cavagmrai  S  nllc-i,  1^72;  Fl  Salvador 
celaeno  ArihiKI,       I ;  [.iliiopia 
cclchcnsis  MuidI,  1026;  Celchcs 

cenasata  Shestakov.  1918;  sw.  USSR 
cerveme  Giner  Marf ,  1 94 1 ;  Cuba 
chaoana  Urcthes.  1010:  Argentina 
diangi  Isuncki,  1972;  laiwan 
cAeops  Beaumont,  195 1 ;  n.  AMca,  bnel 
cheskesiana  Giner  Marf,  1945;  Cyprus,  e.  Mediterranean 
area 

cherkesiana  Beaumont,  1047,  emendation 
chilemis  Spinola,  1 85 1 ;  Chile 
diOopMis  Viereck  and  CockereH,  1904;  sw.  U.S. 
Chirbldensis  Arnold,  1032;  Rhodesia,  Zaire 
cfUomtica  Spinola,  1838;  Egypt,  Israel 

hitea  Taschenbeig,  1875 

nilotira  .Schlcttcrer,  1  S87 
ssp.  ntateui  Giner  Man',  1945;  Spanish  Sahara 
chmmatka  Schletterer,  1887;  Egypt,  Israel 

/lava  Mochi,  l')30 
chn"iotlH'n}is  Tiinter,  I 1 2 ;  Pakistan 
cin  ukris.  (Fainaius),  1804  iPhilan^Ut)in.  Africa 

cUlellata  Lepeletier,  1845 

elegans  Dufour,  1853,  nec  Eversmann,  1849 

nobUis  Radoszkowski,  1877 
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degantida  ShestakoT,  1918 

opulenta  Morice,  191 1 

ssp.dacica  Schlelteier.  1887;  s.  Europe 

ssp.  magniflca  Sehletteter,  1887;  e.  MeditemneaiiaNa 

ssp.  slnvaca  Riilthasar,  1953;  Czechodovakfal 
circumcincta  Turner,  1912,  n.  India 
dtrindb  P.  Smith,  1856;  Siberia 
clentme  Rohwer.  1908;  U.S.:  Colorado 
clypearis  Sau&sure,  1887;  Madagascar 
dypeata  Dahlbom,  1844;  e.  N.  America 

;>r?/7af<:>r  Cresson.  \  Hf>5,  nec  F.  Smith,  1856 
unitatoria  Stliletlercr.  1887 
duyssipc  B;inks,  1912 
dymene  Banks,  1912 
zobeide  Brimley,  1929 
iosma  Brimley,  1929 
sq>.  tepaneca  Saussure,  1867;  Mexico 
themophta  Scfaletteier,  1^7 
ssp.  prominem  Banks,  1912; e.  U.S, 
alaope  Banks,  1912 
wp.gttarintt  Banks,  1913;ceiitr.  U.S. 
ssp.  dakotcnsis  Banks,  1915;  n.  ccntr.  U.S. 
dytia  Beaumont,  1959;  n.  Africa,  Israel 
cochM Scullen,  1965;  sw.  U.S.,  nw.  Mexico 
cnelirnla  Giner  Man',  1942;  e  riilnn,  Taiw.-in 
culaii  (  lliunberg),  1815  (Plulaniiius),  no  localily  data 
colomttt  Schletterer,  1889;  sw.  USSR 
comberi  Turner,  1912;  Pakistan 
compactu  Ctesson,  1865;  e.  and  sw.  U.S.,  Mexico 
aureofadttlis  Cameron.  1890 
xMdagMs  Rohwer,  1908 
6dr/h««/ Banks.  1917 
compar  Cresson,  1865;  e.  U.S.,  oentr.  Mexico 
iucunda  Cresson,  1872 
comttw  Banks,  1912 
MttMfAff  Banks,  1912 
Sip.genlcubta  Cameron,  1890;  sw.  U.S.  to  Guatemala 
/^Ak  Cameron,  1890 
ssp.  orestes  Banks,  1947;  sw.  U.S.,  Mexico 
ssp.  albinota  ScuUen,  1972;  sw.  U.S.,  n.  Mexico 
completa  Banks,  1919;  U.S.:  California,  Oregon 

penm  Scullen,  1965.  new  synonymy  by  R.  Bohart 
comptalmnet,  1912;  Pakistan 
concimm  Brulle,  1839;  Canary  Is. 
confraga  Sliestakov,  1914;  sw.  USSR 
coq/iott  GbMr  MkU  1942;  e.  C3iiiu 
cor^sta  Giordani  Soika,  1 942 ;  Somalia 
eonha  Shestakov,  1922;  sw.  USSR 
conifrom  Mickel,  1916;  w.  U.S.,  n.  Mexico 
conligua  (Villcrs),  1789  (Sphex);  Spain,  new  name  for 
Sphex  quinquecincftis  (Fabricius),  (Art.  59c) 
quinquecitita  Fabricius.  17S7  (Crabro),  ntc  Sphex 
quinquecinctus  (Fabricius).  1775  (Tl^Ats),  now 
in  Afyzlmtm 

cingulata  Gmelin,  1790  (Vespa),  new  name  forOnbfO 
quinquecinctus  Fabricius,  1787  in  Vespa,  nee 
Vespa  quinquecincta  Fabricius.  1787 

qitinquelineata  Turton,  1 802  (^Vetpa),  new  name  for 
quinquecincta  Fabricius,  1 787 


?  qubHtuedncta  Sdirank,  1802  (0»6w).  nec  Fabricius, 

1787 

convergens  Viereck  and  Cockerell,  1904;  w.  U.S. 
rtHconb  Viereck  and  Cockerell,  1904 

hesperina  Banks,  1917 

pudorosaUicksA,  1918 

OTOwf  Banks,  1919 
cooperi  .SL  iillen,  1972;  s.  Mexico  to  Costa  Rica 
Cordillera  Perez  and  Toro,  1973;  Chile 
eoreensis  Tsuneki,  1961 ;  Korea 
comigera  (Gmelin),  1790  {  Vespa);  India,  new  name  fof 
Vespa  cornuta  (Fabricius),  (Art.  59c) 

comuta  Fabricius,  1787  {Crabro),  nec  Vespa  eomuta 
Linnaeus,  1758,  now  in  Synagris 

wroughtoni  dmeron,  1890 
Costarica  Scullen.  1972;  s.  Mexico  to  Brazil 

ssp.  mitia  Scullen,  1972;  s.  Mexico 
cranAiBi  Scullen,  1965;  sw.  U.5..  nw.  Mexico 
rniwiu'ens  fnmoron,  1902;  Borneo 
crepitans  Leclercq,  1967;  Madagascar 
crUnoaa  Spinola,  1841 ;  Mexfeo,  Centr.  and  S.  America 

subpedolata  Saussure,  1867 

puMata  V.  Smith,  1873 

albimana  Taschenberg,  1875 
cristovalensis  Krombein,  1969;  Solomons:  San  Cristoval 
crotonetta  Viereck  &  Cockerell,  1904;  sw.  U.S. 
cuernavaca  Scullen,  1972;  centr.  Mexico 
culcullala  Bingham.  1912;  n.  Australia 
cupef  Shestakov,  1918;  sw.  USSR 
eurvilarsis  Sclilettercr,  1887;S.  Africa 

onei/i  Cameron,  1905 
euthbertsofri  Arnold,  1946;  Rhodeda 

cyrlops  Ki<inibein.  1969;  w.  New  Guinea 
darrensis  Cockerell,  1930;  Australia 
decokmia  Arnold,  1931;  Kenya,  Zaire 
Jccorata  Br^tlies.  1910:  Argentina 
dcdariensis  lurner,  I'JJh,  Australia 
dejecta  Arnold,  1931;  Kenya 
dentata  Cameron,  1890;  e.  India 
denticulata  Schletterer,  1889;  sw.  USSR 
dcnfifrnns  Cresson,  1865;  ne.  U.S. 
dentiventris  Arnold,  1945;  Madagascar 
deserttt  Say.  1824;  n.  centr.  and  n.e.  U.S.;  Canada 

/u/vipcs  Cresson.  I  S65.  nec  livcrsmann,  1849 

fulvipediculata  Schletterer,  1887 
(toerMmif  F.  Morawitz.  1890;  sw.  l^R,  Turkey 
Jiahnlira  Giner  Man',  1942;  e.  China 
jdichrua  UrtHhes.  1909;  Uruguay,  nec  Daila  Torre,  1890 

(now  in  Eucerceris) 
dUatata  Spinola,  1841 ;  sw.  U.S.  to  Argentina 

max//n  (7(0/11  Saussure,  1867 

contracta  Taschenberg,  1875 

caridei  Holmberg,  1903 

vigOeBiithes,  mo 

divisa  Br^thes.  1910 

olymponis  Strand,  1910 

semiatra  Banks,  1947 
ssp.  chlsosensis  Scullen,  1965;  sw.  U.S.,  n.  oentr. 
Mexico 
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iBodonttt  Schletterer,  1887;  S.  Africa 

mitrala  I?iniihani,  I ''02 
melanospUa  Cameron,  1905 
/onw/ Cameron,  1910 
ssp.  barbifera  Hischoff,  I')  1 1 ;  Zaiie,  Uganda 

bagandarum  Turner,  1918 
stp.  sotUUs  Turner.  1918;  Kenya 
dione  Fritz,  1961;  Argentina 
discrcpans  Brauns.  1926,  S.  AlVica 

ssp.  perplexa  Arnold,  193 1 ;  S.-W.  Africa 
dispar  \)Mhom.  1 845;  se.  Europe,  e.  Mediternnean  area 

cypriaca  Giner  Man',  1945 
<Ai0eKr/(r(Fabricius),  1798  (/"Man fAuf);  India 
d^na  Arnold,  1955;  S.-W.  Africa 
distlnguenda  Shestakov,  1922;  China 
doUcrlcini  SjIh.iI,?,  1905;  n.  Africa 
dogomnsis  Krombcin,  1974,  jPapua 
domtntcma  Brauns.  1926;  S.  Africa 
dondoemis  Brauns,  1926:  Mo/ambique,  Rhodeda 

ephippioiiiyncfia  Arnold,  1940 
domib  Eversmann,  1849;  sw.  USSR 

errffrara  Schletterer,  1889 

caspica  V .  Murawit/,  1891,  nec  Gnielin,  1790 
ssp.  sohkii  Radoszkowski,  1877;  sw.  USSR:  Uzbek 
S.S.R.;  Afghanistan,  Mongolia,  e.  China 

sob^t  Schletterer,  1887,  emendation 

f raji»f o//fs  Tsuncki,  1^*68 
Jowl  Tsuneki,  1968;  Philippines 
rfownefAionf  Turner,  1912;  Burma 
Jrm/iar/ij  .Sciillen,  1972;  s.  centr.  Mexico 
duchesnei  Arnold,  1945;  Madagascar 
duisi  Scullen.  1972;  Mexico 
dupUcata  Br^thes,  1910;  Argentina 
dum/igo  Scullen,  1972;centr.  Mexico 
dumeti  Giner  Man',  1941 ;  Spain 
dmmeofasciala  Brauns,  1926;  S.  Africa 
echo  Mickel,  19  lb;  U.S.  w.  of  Mississippi  River,  n.  centr. 
Mexico 

sip.atnita  Scullen,  1965; e.  U.S. 
erfoAiltf  Shestakov,  1912;  sw.  USSR 

egem  Arnold.  I9.i] ;  RhdJesia,  Malawi 

ssp.  mombasae  Arnold,  1942;  Kenya 
eiec/W  Arnold.  195 1 ;  Ghana 
elegans  Eversmann,  1849;  sw.  USSR 
dizabethae  Bingham,  1897;  Burma 
€iimyma  Gribodo,  1894;  Mozambique 

np.  variUneata  Cameron,  1 90S;  S.  Africa 

ssp.  hechutma  Brauns,  1926;  Botswana 

ssp.  multicolor  Arnold,  1946:  Lcsofho 
enadem  Brethes,  1910;  Argentina 
epAlppltim  'Riiiier,  l9l2;Pakbtan 
errata  Shestakov,  1918;  sw.  USSR 
erronea  (Sner  Mari,  1942;  e.  China 
eryn^  Marquet,  187S;  s.  Europe,  e.  Meditenanean  area, 

Iran 

haueri  Schletterer,  1887 
/iDZ)us/a  Shestakov,  1915 
ssp.  ponantina  Beaumont,  1970;  Morocco 
ocddaitaHs  Giner  Marf,  1941,  nec  Sausiuie,  1867 


erynnis  Arnold,  193 1 ;  Malawi 

ery'throgaster  Kazena.s.  1972:  USSR:  Kazakh  S.S.R. 

erythropoda  Cameron,  1890;  Mexico 

erythrosoma  Schletterer,  1887;  Mosunbkiue,  S.  Africa 

pictivenlris  Gerstacckcr,  1 857,  nec  DahllMim,  1845 

omativentris  Cameron,  1905 

rebapHzaki  Schuk.  1906 
rn'r/frr'^p/to  Cameron,  1910:  S.  Africa 
erythnmra  Cameron,  1908;  Tanzania 
escalerae  Giner  Mari,  1941 ;  Morocco 
eucharis  Schletterer,  1887;  Syria 
euchroma  Turner,  1910;  Australia 
eugenia  Schletterer,  1887;  sw.  USSR,  new  name  for 
orientdis 

orkntidis  Mocsfiry,  1883,  nec  F.  Smitfi,  1856 

I'll  icsarvi  Kohl.  1 SS8 
eutalia  Brauns.  1926;  S.  Africa 

ssp.  tnm^etea  Empey,  1971 ;  S.  Africa 
curyanthe  Kohl,  1 888;  se.  Europe.  Turkey,  SW.  USSR 
eu&tylicUia  Williams,  1928;  Guyana 
ewRSf  Scullen,  1972;  Mexico 
owmcrwi/ Schuiz,  1912;  Europe,  sw.  i  :SSR 
comula  Eversmann.  1S49,  nec  l  abricms,  1787 

ssp.  cfypeodentata  Tsuneki,  1971;  Mongolia 
^exatvata  Cameron,  1902;  Borneo,  nec  Schletterer,  1889 
expleta  BrSthes,  1910;  Argentina 
fX/Jw/sa  Turner,  1920:  e 
faceta  Arnold,  195 1 ;  Senegal 
falcifera  Tsuneki,  1961 ;  e.  Chtaa 
farri  Scullen.  197 1 :  Jamaica 
Jastidiosa  Turner,  1912;  Pakistan 
femumibntm  Viereck  &  CockereU,  1904;  sw.  U.S.,  n. 

Mexico 

Ihione  Banks,  1947,  new  synonymy  by  R.  Bohart 
ethene  Banks,  1947,  new  ^norqnny  by  R.  Bohart 
rossi  Scullen.  1972,  new  synonjnny  by  R.  Bohart 
/<?fr)aor  Turner.  1912;  Borneo 
ferox  F.  S  i  nl:,  rs56:  Sumatra,  Mslsya 

antuuhiaii  Bingliam,  1903 
fermglnett  Brithes,  1910;  Argenttaia 
/(?J/»va  Cresson,  1865;  Cuba 
gratiusa  Schletterer,  1887 
fMbrtata  (Rossi),  1790  (Ov&ra);  Egypt,  e.  Mediterranean 
area  to  Afghanistan 
sexpunctata  Fabricius,  1793  (Phiianthus) 
scabra  Fabricius,  1 798  (MeffAwf ) 
signata  Klug,  1835 
ssp.  pattidopkttt  Radoszkowdci,  1877;  sw.  USSR, 

Mongolia 
'ipolita  Schletterer.  1889 
?  ssp.  eogem  Kohl.  1915;  sw.  USSR 
ftmio  Brauns,  1926  (Plate  43):  S.  Africa 
fmittma  Cresson,  1865;  U.S.:  widespread;  Mexico;  Centr. 
America 
nigroris  Banks,  1912 

vierecki  Banks,  1947,  new  synonymy  by  R.  Bohart 
n7n/ia  Scullen,  1965,  new  synonymy  by  R.  Bohart 
morelos  Scullen,  1972,  new  synonymy  by  R.  Bohart 
Jbdurt  ^pinola,  1838;  n.  Africa 
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Mario  Dahlbom,  1845 

?«W/ftMa  Walker,  1871.  nec  Villcrs,  1789 
fitxgemldi  Empey,  1973;  Trucial  Oman  Coast,  Oman 
flavkomis  Brull^,  1833;  s.  Europe,  w.  Asia 

conigera  Dahlbom,  1845 

rostmta  Marquct,  1875,  nec  F.  Smith,  1873 

ff/j/OMifltr  Fabrc,  1879 
flavida  Cameron,  1890;  Mexico 
flavifrota  P.  Smitli,  1856;  w.  Africa 

flavUabris  (Fabricius),  1 793  iHyiaeu£y,  t.  Europe,  e. 
Mediterranean  area,  nw.  Africa 
maita  LatieiOe  1804-1805,  ?  nec  Pabilcius,  1794 

/erren  Vander  Linden,  1829 
bidentata  Ixpeictier,  1845,  nec  Say,  1824 
bminata  Eversmann,  1849 
propinqua  A.  Costa,  1860 
scutellaris  A.  Costa,  1869 
/i»iwt>/ Schulz,  1906,  emendation 
up.  inadam  F.  Smith,  1856;  Sicily 
/bvn^MsVander  Linden.  1829;  Spain 
quiliii  Cincr  Man',  1941 
ssp.panJoi  Giner  Mari,  1941;  Morocco 
ssp.  baitma  Beaumont,  1953;  Portugal 
flavocosialis  Crcsson,  1865;  Cuba 
flavo/asciala  F.  Smith,  1908;  e.  U.S. 
mtaUena  Brimley,  1927 
ssp.  floridensis  Hanks,  1915;  sc.  U.S. 
flavofeniurata  Arnold,  1942;  Ethiopui,  Kenya,  Rhodesia, 
S.  Aftica 

pondenm  Arnold,  1931,  nec  Brithes,  1920 

maia  Arnold,  1951 
flavomaculata  Cameron,  1890;  Costa  Rica 
flavonasuta  Arnold,  195 1 ;  Ethiopia 
flavopicta  P.  Smith,  1856;  India 
flavoplagiata  Canicrim,  1905;  Himalaya  Mts. 
flavotrochanterica  Rohwer,  1912;  Mexico 
/fefdwrf  Turner.  1912;  e.  India 
fluviaHs  F  Sniit'i.  1873;  Australia 
Jodwns  hvcrsiiiatin.  1849;  sw.  USSR 

c/tfl/l/j/wi  F.  Mora'A  il/,  1891 
ssp.  s/jMr  Shestakov,  1922;  sw.  USSR 
farmkaria  Eschscholtz,  1822;  Philippines:  Luzon 
formidolosaS^in^nxe,  1890  (pi.  1 ,  flg, 9);  Madagascar 
formosa  Dahlbom,  1845;  S.  Africa 

mmptuosa  Arnold,  1931 

marlevi  Arnold.  ]94'' 
ssp.  nigrijemur  Arnold,  1955;  S.  Africa 
ssp.  hoevddensb  Empey,  1971 ;  S.  Africa 
fomiosana  Strand,  1913;  Taiwan 
ssp.  klappehchi  Gincr  Mari,  1942;  Cliina 
dubltabttis  Gincr  Man.  1942 
forticula  Arnold,  1955;  Zambia 
fortinala  Cameron,  1902;  e.  India 

aureoharba  Cameron,  1905 
fortin  Scullen,  1972;  Mexico 
fiatema  Beaumont,  1959;  Israel 
/reymu^WRadoszkowski,  1877;  sw.  USSR 
fitimujOd  Sheatalcov,  1918,  emendation 
fiigU^  Mocsjiy,  1901 ;  s.  Siberia 


ftoggattt  Turner,  1911;  Australia 

frontata  Say,  1823;  sw.  and  s.  centT.  U.S.:  n.  Mexko 

occideiitalis  Saussure,  1867 
texensis  Saussure,  1867 

raui  Rohwer,  1920,  new  synoi^my  by  R.  Bohart 
fuliginosa  F.  Smith,  1856;  Celebes- 
fulva  Mocsdry,  1883;  sw.  USSR 
fidvipa  Eversmann,  1849;  s.  Siberia 

^umum  Shestakov,  1922 
fulviventris  Gudrin-M^neville,  1844;  Senegal  to  Ethi(q>iB 

bicolor  F.  Smith,  1856 

/onor  F.SmM).  1856 
fumipemm  S.iy .  1 837;  centr.  and  e.  U,S. 

cincta  Dahlbom,  1844 

unicincta  Taschenberg,  1875 
fumosipennis  Strand,  1910;  Paraguay 
furcata  F.  Morawitz,  1890;  sw.  USSR 
.^rc(^era  Schletterer,  1887;  Paraguay 
fuacina  Shestakov,  1914;  sw.  USSR 
gaettda  Beaumont,  195 1 ;  Morocco 
galathea  Beaumont,  1959;  Israel,  S\  ria 
JB/Ziew  Arnold,  1945;  Madagascar 
ssp.  bdt^ensb  Arnold,  1945;  Madagascar 

gandarai  Rohwer,  1912;  sw.  U.S.,  MexJco 
garleppi  Schrottky,  1911;  Peru 
jniiMiOKif  Holmberg,  1903;  Aigentiaa 
gaullei  Brethes,  1920:  ,\rgcntina 
^ayj  Spinola,  1851;(  hile,  Argentma 
i«fto/iur/(  Tsuneki,  1969;  Ryukyus:  Okinawa 
boharti  Tsuneki,  1968,  nec  Scullen,  1965 
gemmina  Shestakov,  1927;  USSR:  **Vladimirskoje" 
geneana  A.  Costa,  1869;  Sardinia 
gibbosa  Sickman,  1894;  China 
gigantea  Gist],  1 857;  Yugoslavia 
gilhcrri  Turner.  1916;  Australia 
jfi/t?«  l  urner,  1910;  Australia 
gineri  Beaumont,  1951;  Morocco 
Ighbulosa  (Fourcroy),  1785  ( I'cspa):  locality  ? 
goddardi  Cockcrcll,  1930;  Australia 
gmnphocarpi  Brauns,  1926;  S.  Africa 
gram  Shestakov,  1922;  China 
grandis  Banks,  1913;  sw.  U.S.,  nw.  Mexico 
graphica  F.  Smith.  1873;  Mexko  to  centr.  and  sw.  U.S. 
hebes  Cameron,  1890 

nucKMicta  Viereck  and  Codceiell,  1904,  new  synony- 
my by  R.  Bohart 
OH)^  Banks,  1912 
gnta  Arnold,  1931 ;  S.  W.  Afrfca 

greerti  Turner.  191 2;  s.  India 
giiichardi  Beaumont,  l')5  1 ;  Algeria,  Morocco 
guiglkte  Giordani  Soika,  1942;  Eritrea 
hackeriana  Cockereil,  1930;  Australia 
haematim  Kohl,  1915;  locality  unknown. 
Aefone  Banks,  1912;e.  UJ5. 

tfcAlris  Mickel,  1916 

daciis  Mickel,  1918 

salnme  Brinks,  I')23 

shennani  Uriniiey,  1928 
hamStoni  Arnold,  193 1;  Kenya 
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haramaiae  Arnold,  195 1 ;  Ethiopia 
karbinensis  Tsuneki,  1 96 1 ;  ne.  China 
hatuey  Alayo,  1968;  Cuba 
liausa  Arnold,  193 1 ;  Nigeria 
h^biti  bmpey,  1971 ;  S.-W.  Africa 
haaospOa  Cameron,  1910;  Rhodesia,  S.  Africa 

mocofo/o  Brauns,  1926 
ssp.  capensis  Arnold,  1931;S.  AfUca 

griqua  Arnold,  1942 
hexxhnta  Strand,  1913;  Taiwan 
hilan's  F.  Smith,  1856;  n.  India 

hiinalayensis  Bingliain,  1898 

simlaemis  Cameron,  1905 
hilbrandi  van  der  Vecht.  1964;  Java 
hildebrandti  Saussurc,  1891 ;  Madagascar 
A&Mtm/ca (Spinola),  1838  {NL'ctanebus)\^Jgg^hnAt 
new  combination  by  Bohart  and  Menke 

/StrAm'Spinola,  1838  (Neetcmebus),  nec  Spinola. 
1838 

S^>.  aigeriensts  (Schulz),  1904  {Nectanebusy,  Algeria 
Murionka  Klug,  1845;  Spanisli  Sainn  to  Etypt,  Etiiiopla, 

brae! 

jrvTA:H/i  IXihlhom,  1845 
eatoni  Moricc,  1911 
/ZwxaKohl,  1915 
Aortorei  Mochi,  1939 
saharica  Giner  Man',  1945 
hohlbecki  Shestakov,  1914;  sw.  USSR 

fragosa  Kohl,  1915 
liokkanzana  Tsuneki,  T'dl ;  Korea 
holconota  Cameron,  1905;  S.  Africa 
ssp.  labtosa  Empey,  1971;  S.  Africa,  Rhodesia 
ssp.  ncutata  Fmpey,  1971 ;  S.  Africa 
hurlivaga  KohJ,  1880;  Palearctic  Region 

isp.ttmamiensis  Tsuneki,  1961;  Ryuk)rus 
honi  \rvn\d  |(l"^];  S.-W  ..\frirn 
huusictac  Siiu.ssuii;,  USo"?:  .Mcxik-o 
AtintffScullcn,  1972;  sw.  II.S.,  Mexico  to  Nicaragua 
hypoerUka  Brauns,  1926;  S.  Africa 
^Steriea  ScMetterer,  1889;  sw.  Europe,  nw.  Africa,  nec 

Sdllattcrcr.  1887 
Arte  Shestakov,  1918;  sw.  USSR 
mensla  Kazanas,  1972;  USSR:  Kazakh  S,S.R. 

illustris  Arnold,  1931 ;  Rhodesia 
iinitaiur  F.  Stnith,  1856;  Brazil 

imitanix  Schulz,  1906;  emendation 
impercepta  Beaumont,  1950;  Hungary 
imperialis  Saussure.  1867;  s.  Mexico  to  Costa  Rica 

ociecw  F.  Smith,  1873 

pOoaa  Cameron,  1890 
inara  Beaumont,  1967;  Turkey 
inconspicua  Arnold,  193 1 ;  Rliodesia.  Malawi,  S.  Africa 
indictt  (Thunbcrg),  1815  (Fhilanthus);  "India  Orientali" 
biexonAUbTmnet,  t912;Palcistao 
inexpectalaTumcT,  1908;  Australia 
in/u/na/a  Maidi,  1926;  Celebes 
MjlMKohl,  1894;  Sierra  Leone 
asp.  cratocephala  Cameron,  1908;  Ethiopia  to  S.  Africa 
tsp.deceplrix  Brauns,  1926;  S.  Africa,  Rhodesia 


ssp.  libitina  lirauns,  l')26;  S.  Africa 
ssp.  arida  Arnold,  1  ''3 1 ;  Nigeria,  Mauiatanla 
^stfiuYa  Arnold,  1951;  Ethiopia 

opulenta  Arnold,  1951,  nec  Morica,  1911 
insolifa  Crcsson,  1865;  e.  U.S.,  n.  Mexico 
intracttbilis  Mickel,  1916 

sip.  otomig  Saussure,  1867;  s.  Mexico  to  Argentina 

Otomita  Dalla  Torre.  1897 

ssp.  chiriquensis  Cameron,  1890;  s.  Mexico  to  Ecuador 
ssp.  aUbiia  Scollen,  1965;  aw.  U.S..  s.  Mexico 

atrafanariSevSHtn,  1965; sw.  U.S. 
ssp.  torfez/Scullen,  1972;  s.  centr.  Mexico 
ssp.  paiiama  Scullen,  1972;  Mexico  to  Panama 
instabilis  F.  Smith,  1856;  Oriental  Region 

velox  F.  Smith,  1875 
integra  F.  Morawitz,  1894;  sw.  USSR 
baenupta  (Panzer),  1 799  (PhUanthm)-,  Europe,  Asia 
kbktttt  Pabridvs,  1793  {Crabm),  nec  Olivier,  1792 
hrevirostris  Lepeletier.  1S45 
ssp.  peninsularis  Mercet,  1903;  Iberian  penin.,  sw. 
Fnmoe 

intemincta  (Fabrichis),  1798  (fhikatim)\  Sii  Lanka. 
India 

humbertiana  Saussure,  1867 
emortiialh  Saussure,  1867 
ssp.  viscosa  F.  Smith,  1875;  e.  India 
nifmodis  F.  Smith,  1875 
rufinodiUa  Dalla  Torre,  1897 
bOrltmla  F.  Smith,  1856;  Mexico  to  Argentina 
stoilpfsirF.  Smith,  1856 
m^iifw  F.  Smith,  1856 
brmia  Taschenl)erg,  1875 
affutmta  Schletterer,  1887 
melanogaster  Holmberg,  1903 
^ephantinopa  Hobnbeig,  1903 

£||lB<to  Holniherg.  1003 

eatantarccmis  Schrottky,  1909 

cisandim  Brethes,  1913 
umUida  Kohl,  1906;  Aden 
innta  Turner,  1912;  Sumatra 
ircne  Banks,  1912;  centr.  U.S.,  ne.  Mexico 
irwini  Scullen,  1972;  Costa  Rica,  EI  Salvador 
isis  Arnold,  1931;  lUiodesia 

jackal  [?rauns,  1926;  S.  Africa 
jakuwk'JJti  Koh\,  1898;  s.  Siberia 

/gtJt(>v/fvi  Gussakovskij,  l938,emeiKlatioii 
faponica  Aslimead,  1904;  Japan 

hanmndi  Perez,  1 905 

mterrupta  Matsumura,  1912.  necFanzer,  1799 
lauOiyna  Brithes,  1920;  Brazil 
kabhartctt  BischofT,  1913;  S.  AfHca 

ap.09ambo  Empey,  1972; S.-W.  Africa 
iblfflueRib  Gussakovskij,  1934;  China 
kartmuiensls  Krontbein,  1969;  ne.  New  Guinea 
kasachstanica  Kazenas,  1972;  USSR:  Kazakh  8.S.R. 
kaszahi  Tsuneki,  1971 ;  Mongolia 
katangae  Brauns,  I 14;  Zaire.  Tanzania,  Zambia 
kazenasi  Putawski;  USSR:  Kazakh  S.S.R.,  new  name 

by  W.  Pulawski  for  pulawdcU  Kazenas 
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pulawskii  Kuzcnas,  1972,  ncc  Tsuneki,  1971 
kedahae  Pagden,  1934;  Malaya.  Sumatra,  Java 

A<'7!'!(V  rj/fH  Cresson.  18f>5;  U.S..  Mexico 
mogoni  Viereck  &  Cockerel!,  1904 
stp.  zapoteca  Sautture.  1867;  sw.  U^.,  M«(ioo,  Centr. 

America 
mOHtivaga  Cameron,  1890 
^Scullen,  196S 

asp.  mithiana  Cameron,  1890;  s.  Mexico,  Centr. 
America 

ssp.  bakeri  Cameron,  1904;  Nicaragua,  Guatemab 
diinandegaensis  Cameron,  1904 
tesiiuda  Rohwer,  1914 
k^mond/anensit  Cameron,  1908;  Ethiopia,  Uganda, 
Tanzania 
Jtn^y/ Bingham,  1897;  Burma 
klugii  F.  Smitli,  1856;  Ugypt 

annulata  Kiug,  lii45,  nee  Rossi,  1790 
jtft«i  Kifdiner,  1867,  nec  F.  Smith,  1856 
A-/2^/7  Schlcttcrcr,  1887.  ncc  F.  Smith,  1856 
koala  Tsuneki,  196ii;  ne.  Australia:  Prince  of  Wales 
Mand 

kohrowi  Braims.  1926;  S.  Africa 
to/i/H  Schlcttercr,  1887;  &w.  USSR 

perdita  Kohl.  1898 
itoilwey/Shestakov,  1912;  sw.  USSR 

kokufevi  Shestakov.  1918,  emendation 
kuma  Tsuneki.  1961 ;  Korea 
koryo  Tsuneki,  1961;  Korea 
koOumt^Vtavi  Shestakov,  1914;  sw.  USSR 
kottlingetuis  Tsuneki,  1968;  China 
koglovi  Shestakov,  1922;  China 
kfombeM  ScuUen,  1965;  U.S.:  Arizona 
knigi  Dewitz,  1881 ;  Puerto  Rico 
kwatigtsehiam  Giner  Mart,  1942;  e.  China,  Taiwan 
laheculata  Turner,  1908;  Australia 
llahiata  (Olivier).  1702  (Crahrn);  France 
lacinia  Tsuneki,  196] ;  ne.  Ciiina 
laela  (Fabricius).  1 793  (Fliilanthus);  Spain 
laevigata  F.  Smith,  18S6;  Hispaniola 

levigata  Dalla  Tone,  1897,  emendation 
lama  Turner,  I''  1 2;  Tibet 
lamarquensis  Friu  &  Toro,  1971;  Argentina 
langkasidcae  Pagden,  1934;  Malaya 
langtiUa  Cameron.  I'>0'^;  S.  .Africa 
laieriUeniata  Arnold,  1945;  Madagascar 
kterifurcata  Empey,  1973;  Saudi  Arabia,  Aden,  Yemen 
latcriniai-ulata  Fmpey.  1973;  Aden 
laleriprtKhu  ia  .Moclii,  1939;  Egy  pt 
latihalteata  Cameron,  1904;  n.  India 
iatiberbis  Tsuneki,  1968;  ne.  Australia:  Prince  of  Wales 
Island 

laticincta  l>epeletier,  1 845  (9  only);  nw,  Africa 

atUmtka  Schletterer,  1887 
httdem  Cameron,  1902;  Java,  Borneo 
ktifrons  Hindnim.  1902;  S  Africa 

ssp.seUula  Arnold,  1940,  Kliodcsiu 
lativentris  Gussakovskij,  1938;  e.  China 


Ar/ro  F.  Smith,  1856;  llra/.ii 

totate  Shestakov.  1918;sw.  USSR 

lepcha  Cameron,  1905;  e.  India 

lepkia  Urullc.  183'^;  Canary  Is. 

leucochroa  Schlcttcrei,  1887;  Sudan 

lobaba  W.  F.  Kirby,  1900;  Socoira 

lufigilabris  Arnold,  1946;  Zambia 

longitudinalis  Giorduni  Soika,  1942;  Somalia 

hngiuuvla  Arnold,  1951;  Ghana 

tuchtl  van  der  Vecht,  1964;  Java 

hmata  A.  Costa,  1869;  s.  Europe,  sw.  USSR 
laffinis  Rossi.  1792  iCnbro) 
domlis  Dufour,  1849,  nec  Eversmann,  1849 
p>'fv/iajciir  Schletterer,  1887 
sap.fwuna  A.  Costa,  1869;  Sicily 
ssp.  a/Moo/or  Shestakov,  1922:  sw.  USSR 
ssp.  tenebricosa  Giner  Man',  1 94 1 ;  Morocco 

kmigera  Dahlbom,  1845;  S.  Africa 
wKi/reirna  Cameron,  1905 

holconotitla  Urauns,  1^26  fpl.  4-4) 
'\lunulala  (Rossi),  1792  (Crabro);  Italy,  nec  Fourcroy, 
1785 

liiCi  Scullen,  1972;  Panama 

luxuriosa  Dahlbom,  ]H45;tgypt,  Ettiiopia 

subimpressa  Schletterer,  1887 
Aitoiiensu  Crawford.  19]0;Philip]rines 

spinigera  Rohwer,  1919 
ssp.  fukaii  Rohwer,  1911;  Taiwan 

supaiUta  Strand,  1913 
lyncha  Brfethes,  1910;  Argentina 
lynx  Bretlies.  i'M3;  .Argentina 
macaianga  Brauns,  1926;  Rhodesia 
macmudif  ScuQen,  1965;  sw.  U.S. 
macula  (Fabricius),  1804  (Pliilanthus)\  s.  Africa 
nmculata  Radoazkowski,  1877;  sw.  USSR 
mactdknu  Beaumont,  1967;  Turkey,  Syria 
manchuriana  Tsuneki.  1961 :  ne.  China 
inatidibularis  Patton,  1 88 1 ;  c.  L'.S. 
manifesia  Arnold,  l'>52;  Kenya 

maraamdka  Radoszkowski,  1877;  sw.  USSR 

Ignamris  Kohl.  1915 
man  ia  Nurse,  1903;  n.  India 
margantdia  Rohwer,  1915;  Puerto  Rico 
margarita  Beaumont,  1966;  Egypt 
mar^iuata  F.  Smith,  1856;  Brazil 
marginula  Dalla  Torre,  1897;  s.  Mexico  to  Panama 

marginata  Cameron,  1890.  nec  F.  Smith,  1856 
maritima  Saussurc.  1867;  Mauritius 
imrtialis  Giner  Man',  1942;  e.  Cliina 
mastiigaster  F.  Smith,  1856;  India 
maiimba  Brauns,  1926;  Mozambique.  Rhodesia,  Mali 
media  Klug,  1835;  Europe,  e.  Mediterranean  area 

capitata  F.  Smith,  1856 
meditata  Shestakov,  1918;  sw.  USSR 
n^^KtpMki  BrMies,  1913;  Argentina 
melaina  Turner,  1912;  w.  India 
melantlic  Hanks.  1^47; c.  and  sw.  U.S. 

tdtida  Banks,  1 9 1 3,  nec  Wesmad,  1852,  new  qrnony- 
my  by  H.  Scullen 
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m^kida  Turner,  1912;Pakisun 
mendesensis  Brithes,  1920;  Brazil 

mendozana  Hrellics.  I VI 3;  Argentina 

ssp.  melanopus  Brithes,  1913;  Aigentina 
menkei  Fritz  &  Toro,  1971 ;  Argentina 

tiurnpc  AriNilJ.  I 'J?  1 ;  f]Ii;in:) 
merreUinensui  Turner,  1936;  Australia 
mesopotamka  Brithes,  1913;  Argentina 

metatanalh  Turner,  1926;  Thailand 
mecioi/ia  Saussurc,  I  S(i7;  Mexico 
mftACfMirf  Sculicn.  1972:  Mexico 
mkrtipiinctala  Slicstakov,  1922:  Siberia 
Ditlilahs  l)ahlb<im.  1X44;  S.  Africa  (possibly  erroneous 
locaiily ) 

mUUmni  Krombein.  1969;  Solomons:  Guadalcanal 
ssp.  tulagiensis  Krombein,  1969;  Solomons:  Florida 

ssp.  malailensis  Krombein,  1961;  Solomons:  Malaita 
mimka  Cresson,  1872;  s.  U.S.:  Transcontinental;  Mexico 
es0»  Schletterer,  1887 
miiiii'ut  Schletterer,  I887,lapsus 
eitglehardti  \idnks.  1947 
m/noxMickel,  1918;  w,  U.S. 
mj/H/ttM/ff  Turner,  1910;  Australia 
ssp.  sculleniam  Krombein,  1969;  New  Guinea,  Solo- 
mons, New  Ireland 
ssp.  sumkyemis  Krombein,  1969;  New  Guinea 
ssp.  korovensis  Krombein,  1969;  Sdomons:  Shortland 
inintitior  Maidl,  1924;  Sudan 
mumtissima  Maidl,  1924;  Sudan 
misookims  Krombein,  1969;  W.  New  Guinea:  Misool 
mochiana  Giordani  St>ika,  1942;  Ethiopia 
/nt^czan  Tsuneki,  1971;Mongdia 
fmodesta  P.  Smltli.  1873;  Bnzfl,  oec  F.  Smith,  1856 
moesta  Dc  Stcfani,  1884;  Sicily 

fmesia  Dalla  l  orre.  1S97,  emendation 
moestissima  Guiglia.  I'Ml;  tthiopia 
moggionis  Arnold,  1951;  Ethiopia 

Kohl,  1898;  Senegal,  Uberia 
nuinwalhaii  Scullen.  l'-'72;  Mexico 
montezuma  Cameron,  1S90;  Mexico 
monttcok  Arnold,  1931 ;  Malawi,  Rhodesia 
morara  Cresson,  1H72:  s.  centr.  U.S.,  Mexico 

nasica  Viercck    Cockerel!,  1904 
imMmvftZiMocsar>',  1883,  sw.  L  SSR 
isp.  mongokmis  Tsuneki,  1971;  Mongolia 
ssp.  diangttlal  Tsuneki,  197 1 ;  Mongolia 
mordax  Krombein.  1969:  Now  Guinea:  Fapua 
moroderi  Giner  Mari,  1 94 1 ;  Spain 
momir  Strand.  1910;  Paraguay,  Argentina 
paraguayana  Strand,  1910 
nigrtt  Brethes,  1910,  nec  Ashmead,  1900 
tttm  Scullen,  1965 

montla  Clinrdani  Soika,  1942;  f'(l)iopi;i 
mossamhtca  Gribodo,  1895;  Mozambique,  S.  Africa 
inoyanoi  Ilolmbcrg,  i90,v  Argentina 
mulligiittata  Turner,  1908;  Australia 
muliipicfa  F.  Smith.  1873;  Ethiopian  Region 

simoni  Buysson,  1897 

qteculata  Shestakov,  1917 


murgabica  Radoszkowski,  1893;  sw.  USSR 
mutabiiis  Arnold,  1931;  S.  Africa,  Lesotho 

emp^i  Arnold,  1962 
naganum  Tsuneki,  1963;  Thailand 
mm  Shestakov,  1918;  India 
nasidem  Schletterer,  1887;  S.  Africa 

karooensn  Brauns,  1914 
ssp.  obscun  Sdiletterer,  1887;  S.  Africa 

africana  Cameron,  1905 
mtalensis  Saussure,  1867;  S.  Africa 

morosula  Brauns,  1914 
neahminax  Scullen,  1965:  sw.  U.S. 
nebrascensis  H.  S.  Smilli,  1908;  n.  centr.  U.S, 
nebuiosa  Cameron,  1890;  e.  India 

aythmpoda  Cameron,  1902,  nec  Cameron,  1890 

hirmdayemis  Cnftieion,  1905,  nec  Bingham,  1898 

/ni//nf//fl  Cameron.  1905 

assamemis  Cameron,  190S 
ficieAdWfnsfs  Guiglia.  1939;  Ethiopia 
nenkra  Saussure.  1887;  Madagascar 

nenilra  Saussure,  1892,  emendation 
nenitrotdea  Uischoff.  1913;  S.  Africa 
neii^enita  Schul/.  1906;  Argentina 

laevigata  Holmberg.  1903,  nec  F.  Smith,  1856 

Ao//w6eiy/ Brethes,  19 10 

antemissa  Brithes,  1910 

jocrgenseni  Brethes,  1913 
nephlliys  Arnold,  19.M  ;  .S.  Africa 

ssp. piaO''^i>'^c/ia  Arnold,  1942;  Kliudesia 
i^ieriae  Brauns,  1926;  Nigeria 
iNiSTB  Ashmead.  1900;  W.  Indies:  St.  Vincent 
nigrescens  F.  Smith,  1856;  U.S.:  widespread 

ardate  Banks,  1912,  new  ^nonymy  by  R.  Bohart 

nif^rittda  Banks.  1915 

inuihia  Mickel.  19  IS.  new  synonymy  by  K.  Bohart 
abbrcviala  Banks,  |o|0 

croH-funli  Britnley,  1928 
nigriceps  F.  Smith.  I873;Braza 
nigrifrons  F.  Smith.  1856;  S.  Africa,  Mozambique 
rnVta/u  Gerstaeckcr,  1857 
etythrospSe  Cumeton,  1910 
ssp.  amaura  Kohl,  1891 ;  Zaire,  Uberia 
//leryi  Arnold,  1932 
oncfttt  Arnold,  1942 
nigrostoma  Brauns,  1926;  S.  Africa 
nipponensisl^neVA,  1961;  Japan 
nitrariac  Morice,  1911;  Algeria 
nobilitata  Cameron,  190S;S.  Africa 
ssp.  sordkhila  Arnold.  1931 :  S.  Africa 
ssp.  walegae  Arnold,  1951:  [Ethiopia 
nortinus  Fritz  and  Toro,  1971;  Chile 
liHgax  Arnold.  193 1 ;  Mali,  Nigeria,  Somalia 
ssp.  dahlak  Menkc:  Dahlak  Archipdago,  new  name  for 
insularis  Arnold 
bisularis  \  i :  i  > .  1 1 .  !  9 <  l ,  nec  F.  Smith,  1856 
iU47ra  Shestakov,  1922;  Mongolia 

ssp.  echingol  Tsuneki,  1971;  Mongolia 
flurad  Tinier,  1912;P)dcistan 
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oaxaca  ScoDen,  1972;  s.  Mexico.  Guatemda 

oho  Tsuneki,  1971;  Mongolia 
obregon  Scullen,  1972;  nw.  Mexico 
obsakttt  Cameron,  1890;  s.  Mexico,  Costa  Rica 
occipiromacitlatttPaidaid,  1866;  sw.  and  eentr.  U.S., 
n.  Mexicu 

fittcMaCnsson.  1872 

rini;>i>icxk  ana  Vicrcck  and  Cockerell,  1904 
Oceania  Beauniont,  1951;  Morocco 
odontophora  Schleitcrer,  1 887 ;  se.  Euiope,  Turkey,  Iran 
okumurai  Tsuneki,  1968;  Ryukyus 
opposila  v.  Smith,  1873;  Austialla 
orangiae  Brauns,  1926;  S.  Africa 

koram  Brauas,  1926 
ormiensis  Brauns,  1926;  S.  Africa 

lini^iiaiii  Arnold,  1''33 
orientalis  F.  Smith,  1856;  India 
osMs  Arnold.  193 1 ;  S.-W.  Africa 
paleata  Saussure.  189 1 ;  Madagascar 

cmiaria  Saussure,  1892 
/MffiUi  Armdd,  1935;  Mauretania 

lutulcnta  Arnold,  1951 
pailidula  Moricc,  1897;  L  KVpt,  hracl 

SSp.  onnexa  Kolll,  1898;  Algeria 
palmetorum  Beaumont,  1951;n.  Africa 
papuemis  Krombein,  1969;  w.  New  Guinea 
parkeri  Scullen,  l''73;sw.  U.S.,  .Mexico 
paupercuta  iiulmberg,  1903;  Argentina 
pauxttb  Brithes.  1913;  Argentina 
pearsionensis  Cameron,  1905;  S.  Africa 

ssp.  bantu  Brauns,  1926;  lUiodesia 
pectinata  Shestakov,  1922;  Mongolia 
pcJe^rris  Bretlics,  1910;  .Argentina 
pedetes  Kohl.  1 887;  e.  Palearctic 

bkontuta  F.  Smith,  18S6.necGu^rin-MeiieviUe,  1844 

^mithii  Iblla  Tnrrc,  1890 
pekingemis  1  suiicki,  19()1 ;  e.  (  liina 
lsp.ali!PII  Tsuneki,  1961  ;nc.  Clmia 
ssp.  mongolka  Tsuneki,  1961 ;  Mongolia 
penai  Fritz  and  Tore,  1971 ;  Chile 
;»e«ftfc/('//w  Cameron.  1890;  e.  India 
perfro^u  Gu^rin-M^neville.  1844;  Brazil 
perfida  Saussure,  1890  (pi.  19,  Fig.  10);  Madagascar 

jpini/Tfwv  .Saussure,  1891 
perfoveata  Arnold,  1947;  Madagascar 
perkbiaiTmntt,  1910;  Australia 
pcrspiriia  Holmberg,  1903;  Argentina 
pi'tiuiaia  Saussure,  1891;  Madagascar 
pharaomm  Kohl,  1898;  Hgypi,  Israel,  Iran 
phmetrigen  Shestakov,  1923;  Mongolia,  China 
p/cfa  Dahlbom,  1844;  Senegal  (possibly  erroneous 
locality) 

picli/'acies  Brauns,  1926;  Rhodesia,  S.  Africa 
pietinoda  Cameron,  1908;  Tanzania 
pictiiKnais  Dalill)om,  1 845 ;  Java,  Sumatra,  Borneo 
nuHayana  Cameron,  1903 
Maianff  Tsuneki,  1963 
ssp.  prat'ilara  F.  Smith,  1861:  n.  Moluccas 
ssp.  tmmolator  F.  Smith,  1804;  New  Guinea,  Solomons 


bmnalatrbc  Schuiz,  1906,  emendation 

papuam  i'dmcnm.  1906 
ssp.  nvvarae  Saussure,  1867;  Sri  Lanka,  India 

fervent  F.  Smith,  1873 
ssp.  fortnosicola  Strand,  1913;  China,  Taiwan 
ssp.  kawasei  Tsuneki,  1963;  Malaya 
^funrlto  Taschenberg,  1875;  Brazil 
placida  Arnold,  1931;  Nigeria 
placita  Arnold,  1931;  Kenya 

ssp.  amoldiana  Guiglia.  1939;  Ethiopia 
pleuralis  Tsuneki,  1968;  Philippines 
pleurispim  Beaumont,  1959;  Israel 
pocuban  Scullen.  UJ65;  sw.  U.S. 
podagrom  Kohl,  19U6;  Socotra 
poffens  Schletterer,  1887;  Brazil,  Paraguay 

mdendfera  Br^thes,  1913  (Paraccn  eris) 
polybioides  Pendlebuiy,  1927;  Malaya 
pofyduom  Gribodo,  1895;  S.  Africa 
ponderosa  Brethcs,  1920;  Brazil 
posticata  Banks,  1916;  U.S.:  New  Mexico 
polmtM  Shestakov,  1922;  Mongolia 
INWdiO'i  Beaumont,  1970;  Afghanistan 
praerfrrro  Turner,  1908;  Australia 
priesneri  I''-?9;n.  Africa 

proboscUlea  Holmberg,  1903;  Argentina 
protea  Turner,  1 9 1 2 ;  w.  India 
proteles  Brauns,  1926;  Zaire 
pminosa  Morice,  1897;  n.  Africa,  Israel 
f^ewdskil  Shestakov,  1922;  Mongolia 
pseudoery'throccphala  .Schulthess,  1926;  '  S.  Africa 
pseudoflavescensS\\citikoN,  1925;  sw.  USSR 
pteudoproteles  Arnold.  1952;  Kenya 
p&eudotridcntata  MaidI,  1926;  Sumatra,  Java 
pucilii  Radoszkowski,  1869;  Siberia 

pouiziloi  Schulz.  1906,  emendation 
puiawskii  Tsuneki,  1971;  .Mongolia 
pulchella  Klue.  1845;  Libya,  f  gypi,  Israel 

dfierii  Mochi,  1939 

picfa  Mochi,  1939,  nec  Dahlbom.  1844 
ssp.  /Wdnr  Beaumont,  1970;  Israel,  Syria 

siiilira  Hcaimiont,  1959,  nec  FabridUl,  1798 
pulcitrtt  Cameron,  1890;  e.  India 
punetieeps  P.  Morawitz.  1894;  sw.  USSR 
purpurea  .Schleilercr.  1887;  Zaire,  Senegal 
^pygmaea  Saussure.  1867; China, nec  Thunberg.  18IS 
quadrkincta  (Panzer).  1799  ^ntOwttimy,  Palearctic 
Region 

Jasciuia  Spinula,  1806 

vp.  Corsica  Beaumont,  1952;  Corsica,  Sardinia 
■tp.  segregata  Beauniont,  1970;  nw.  Africa 
dhisa  Cincr  Marf.  1947.  nec  Brethes,  1910 
quadricohtr  V .  Morawit/,  1889;  Mongolia 
quadricornis  Gussakovskij,  1938;  c.  China 
qmdridetUata  Amold,  1931;S.-W.  Africa 
quadrifasdata(^ma!M),  1799  {fkOmOaay,  Europe. 

Turkey 

tricincta  Thunbeig,  1815  (flUZonJlfttis),  nec  Spinola, 

1805 

iruiicaiulu  Uahlbom,  1844 
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bktentata  Lepeletier,  1845 

dufourii  Lepeletier,  1845,  aec  Gu^rin-M^nevaie,  1844 

mVtt/fl  Wesmael.  1852 

fargei  V.  Smith,  1856 

sprcta  A.  Custa.  1858 

euphorbiae  Marquet,  1875 
querettBo  Scidlen,  1972;  oentr.  Mexico 
quenJa  Kolil.  1906:  Aden 
quettaensis  ilzmetoa,  1907;  Pakistan 
qubupiefttsctata  (RosO.  1792  (Chrdm);  Palearctic 
Regit>n 

nasuta  Dahlbnm.  1844.  nec  Latreille,  1809 
subdepressa  Lepeletier,  1845 
hoscae  Giner  Man',  1941 
ssp.  consobriiia  Kohl,  1898;  Spain 
ssp.  seou/ensu  Tsuneki,  1961:  Korea 
nutfamamlt^  van  der  Vecht,  1964;  Java 
nqjtor  F.  Smith,  1856;  w.  Africa 

rapirix  Sduilz.  1906,  emendation 
rasoherime  Arnold,  1945;  Madagascar 
ssp.  debUh  Amdd,  1945;  Madagascar 
rayntfiiti  Ixxmcx.  1936;  Australia 
reginula  Brauns,  1926;  S.  Alrica 
reictda  Krombein,  1969;  New  Guinea 

rt'/fc  /ff  Turner.  1917;  n.  India 
renoininaia  lurner,  1917;  w.  India 

(^mlenta  Turner,  1912,  nec  Morice,  1911 
npnesentms  Tumct.  1919;  Kenya 
revena  F.  Smith,  1873;  Brazil 
rhiihiccros  Kohl,  1888;  Hgypi,  Syria,  Turkey 
rfiuUesiae  brauns,  1926;  Rhodesia 
fhodeslensts  Empey,  1971;  Rhodesia 
ftutb  Rohwcr.  1908;  sw.  U.S. 
thynchophura  JumeT,  1912;  Pakistan 
r^a  F.  Smith.  18S6:  S.  Africa,  Mozambique 

charimorpha  Brauns,  1926 
rixDsa  F.  Smith.  1856;  Brazil 
n/hcrtsoniiW.  Fox.  1893; e.  U,S, 

austrim  W.  Fox,  1893 

pfatntis  H.Smith,  1908 
s^p.  t  ifii'ii!!:  i.uj  .Si  iillen,  1964;  sc.  U.S. 
ssp.  biJiJa  Scullen,  1965;  U.S.:  N.  Carolina 
ssp.  mittow  Scullen,  1965;  U.S.:  Florida 

ro^tkei  M:iidl.  1926;  Sumatra,  Java,  Borneo 
nissfce  Shestakov,  191 5;  sw.  USSR 
rostrata  F.  Smith,  1873;  Mexico 
ntstrifera  Brauns,  1926;  S.  .Africa 
rotlii  Giner  Man',  1942;  c.  (  Iniia 
RilAn<r>'i  Cameron.  1890:e.  India 
rozeii/ Scullen,  1971;  U.S.:  Florida 
rubklailmim),  1807  {PhSanthm)  s.  Europe,  w.  Asia 

ormU  Spinola,  1806.  nec  Fabridus,  1790 

motfesto  F.  Smith,  1856 
ssp.  albonotata  Vander  Linden,  1829;  s.  Europe 

/aiWFabrc.  1.h» 

ssp.eonjuncta  Schlcttcrer,  1887;  Iran,  Algtianistan 
ssp.  pumilio  Giner  Mari,  1 94S ;  Cyprus,  brael 
mbrata  R.  Bohart  and  Menke;  Florida,  new  name  for 

ruja  Scullen 


mfa  Scullen,  1965,  nec  Taschenberg,  1875 
rnficapoides  Strand.  1910:  Paragi^ 

ssp.derufata  Strand,  1910;  Paraguay 
m/fctfudia Cameron.  1905;  S.  Africa.  Lesotho 
ludibunda  Amo\d,  1931 

ssp.  IkhtenburgensU  Brauns,  1926;  S.  Africa 

ssp.  barbara  Arnold,  1931 :  Kenya 
rufwcps  V.  Smith.  1S73;  \h\in\ 
rujiconiis  (Fabricius),  1793  (Phiianthus);  Europe, 

Turkey 

hiUens  Schr.ink.  1 R02  (Crabrn) 
cwiicuiiim  Schrauk,  1802  (Crabro) 
quadricmcttt  Fabriclus,  1804  (^elUmis),  nec  Panzer 
1799 

trifida  Fabrlcius,  1804  (Phiianthus) 
Inasuta  Latreille,  1809 
?  ssp.  costal  Beaumont.  1950;  Italy 
ssp.  laminifera  A.  Costa,  1869;  Italy 
^^p.  Mi.^lwlicmii  Tsuiioki,  1968;  e.  USSR:  Sakhalin 
rujijrom  Arnold,  1932;  Zaire 
ruflmana  Taschenberg,  1875;  Brazil 
nifiwhla  f'rcsson,  1865:  U.S.:  widespread;  n.  Mexico 
cnicii  Vjereck  and  Cockerell,  1904,  new  synonymy 
by  R.  Bohart 
ntfisciilis  Cameron,  1908;  l  anzania 

ssp.  co/rrat/si  Giordani  Soika.  1''42;  l  an/.ania 
ntfiventris  Lepeletier.  184v  nw,  Africa 
rufocUwttt  Geistaecker,  1857;  Mozambique,  Rhodesia 

mankana  Arnold,  1931 
mfofadcs  Fiiipey.  1973;  Trucial  Oman  Coast 
nifonigra  Taschenberg,  1875;  Brazfl 

ssp.  turrit  Scullen,  1972;  CosU  Rica  to  Colombia 
rufopk  ta  F.  Smith.  18%:  U.S.:  Florida 
mgosa  F.  Smith,  1856;  lira/il 
rugulosa  Sehrottky,  1909;  .Aigcntma 

polychmim  Holmberg,  1903,  nec  Gribodo,  1895 
ssp.  dimorphia  Schrottky,  1909;  Argentina 
ntslica  Taschenberg.  1875;  Brazil 

asuncionis  Strand,  1910  (p.  136),  nec  Strand,  1910, 
p.  141 ,  now  in  Foxita 
nilihi  Spinola.  1  S38;  Ci;ypt,  Tunisia 
excellem  Klug,  1845 
nibecula  Schletterer,  1889 
onophora  Schletterer.  1889 
ssp.  lindenii  Lepeletier,  1845;  Algeria 
isp.  mavmnumtdUsI  Giner  Mui,  194S;  Cyprus,  Israel. 
Turkey 

rybyettsis  (Llnmeus),  1771  (Sphex);  Paleaictic  Region 
Unfundihidiformis  FmuLroy,  1785  {Vespa) 

ormta  Fabricius,  1 790  {Phiianthus) 

apifalco  Christ,  1791  (Sphex) 

semicincta  Panzer,  1797  {Phiianthus) 

hortorum  Pan/cr,  1799  (Phiianthus) 

variabUis  Schrank,  1802  (Oufrm) 

higitttata  Thunberg,  1815  {Philauthm) 

rybiensis  Fd.  Andre,  1889,  entendation 

kasiunmnsis}iutsc,  1903 
ssp.  Sicana  De  Slefani,  1884;  Sicily 
ssp.  dittrichi  Schulz,  1904;  Turkey,  Siberia 
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facobmni  Shestakov,  1923 

ssp.fertoni  Beaumont,  1952;  Corsica 
sabuhsa  (Pitaxt),  1799  (/Vii7an//ius);  Palearctic  Region 
enuffginata  Panzer,  1799  (fPUZonDhifs) 

'^pvi^ijiaca  Thunberg.  1815  (PMlanthus) 
superba  Shestukov,  1923 

ssp.a(sM(»(ThuabeqO,  181S  (PAAntfAus);  n.  Africa 

jjmv/' Giner  Man',  1941 
ssp.  minuta  Lcpclctier,  1845;  France 
ssp.  subgibbosa  Yasumatsu.  1*^35 ;  China 
Ssp.t/a/i/Wm  Beaumont.  l''50;e.  Furope 
S^. sinka  Tsuneki,  1961 :  o.  Cliina 
ssp.  Ikftincfd  Empey .  1 ''()'';  Corsica 
sp.  dupl^unctata  Tsuneki,  197 1 ;  Mongolia 
ssp.  talynensis  Tsuneki,  197 1 ;  Mongolia 

saegeri  Empey,  1970;  Zaire 

saeva  F.  Smith,  1873;  Australia 
fgoodwM  Cockenih  1930 
.wi'/j<7  Tsuneki,  I968;lapsus 

saevissima  F.  Smith,  1856;  Brazil 

seMbargt  Shestakov,  1918;  sw.  USSR 

sahhuensis  T'^unc-ki,  1968;  South  Korea 

salai  Giiicr  Mari.  r'45;  w.  India  • 

aamarensn  I  nmcki,  U>68;  Philippines 

saudic^fiisis  Scuilen,  1965:  sw.  U.S. 

sanluis  Fritz  and  Toro,  1971 ;  Argentina 

m^tam  Schletiercr.  1887;sw.  USSR 
opalipennis  Kohl,  1888 

smissurei  Radoszkowski,  1877;  sw.  USSR 

sdiaettfjclei  Kcauniont.  1970;  Iran 

schariniensis  Kazenas,  1972;  USSR:  KazaUi  S.S.R. 

tdUetteKri  Radoszkowski,  1888;  sw.  USSR 

sdututedad  Brau  ns .  1 1 4 ;  Z  a  i  rc 

acilffotf  Tsuneki,  196ii;  Australia 

scutifem  Shestakov,  1914;  sw.  USSR 

K'wm'nv  Shesf-ikiw,  I'M  l.s-.v.  USSR 
seniilunata  ivad()szkovv!iki,  1S6'>;  China,  Siberia 
se/nin^^  Taschenberg,  1875;  Sudan 
semipetiolala  Saussure,  1867;  .Mexico 
t^ulchralis  F.  Smith,  1857;  Borneo 
seraxensis  Radoszkowski.  1893;  sw.  USSR 
seir^pes  (Fabricius),  1781  (Kespa);  "N.  Amer." 
severint  Kohl,  1913;  Ethiopia  to  Mali,  Zambia  and  Zaire 
texta  Say,  1837;  sw.  ami  centr.  UA 

biungulata  Cresson,  1865 

orphne  Banks,  1947 
textoides  Banks,  I947;w.  U.S. 

eurymek  Banks.  1947 
seyrigi  Arnold,  1945;  Madagascar 
xftdf/on// Turner,  1912;  Borneo 
shestakovi  Q\xss.iiV.Q'*%\i\],  1 952;  sw.  USSR 
shcstakoviana  Gussakovskij.  1952;  sw.  USSR 
shirozui  Tsunelci.  1968;  South  Korea 
sibMctt  F.  Morawitz.  1892;  Siberia 
sih-aiui  Sihletterer,  ISS7;  Brazil 
simulans  Saussure,  1867;  s.  Mexico  to  Costa  Kica 

scapularis  Schletterer,  1887 

chrysogaster  Schletterer.  1887 
sinaitka  Beaumont,  195 1 ;  Sinai,  Israel 


sinensis  F.  Smith,  18S6;  China,  Taiwan 
sirdariensis  Radoszkowski,  1877;  sw.  USSR 
smithii  Dalla  Torre,  1890;  ii.  Cliina 

bkomita  F.  Smith,  1856.  ticc  GuSrin-Mineville,  1844 
soho  Yasumatsu  &  Okabc,  1436;Japan 
Jo/co/rae  Kolil,  1906;  Sucotia 
tOlUaria  Dalilbom,  1845;  n.  Africa 

nasuta  Lepcleticr,  1845,  nec  LatreBle,  1809 

fasciata  Lepelelier,  1845,  nec  Spinola,  1806 

erythrocephala  Dahlbom,  1845 

nifa  Taschenberg,  1875 

variegala  Taschenberg,  1875 

se///crfl  Schletterer.  1887 

(dgirica  Schletterer,  1887,  nec  Thunberg,  1815 

delepineyi  Arnold,  1935 

ncniiiensis  Arnold,  l'>35 

gynochroma  Mochi,  1939 
sonudkxi  Arnold,  1940;  Somalia 
somoioremis  Balthasar,  1956  ^y);  centr.  and  ae. 
Europe 

bemmoHtt  Ba}ari,  1956  (July) 

sororcula  Ikcthes.  1913;  Argentina 
spathulifera  Brethes.  l*^'! 3;  .Argentina 
j|piec///'ra  Turner.  1912;  Sri  Lanka 
speciabilis  Radoszkowski,  1886;  sw.  USSR,  Iran 
spectrum  Arnold,  1936;  Rliodcsia 

ssp.  rmdtipiclokles  Giordani  Soika,  1942;  Kenya 
specidaris  A.  CosU,  1869;  s.  Europe,  sw.  USSR,  n. 

Africa 

puiicluosa  .Sciiletterer,  1887 
scimiedeknechti  Kobi,  1898 
octonotata  Radoszkowski,  1877 
&sp  punctosa  Schletterer,  1887;  s.  Europe 
s&p.fergusoni  Beaumont,  1958;  Cyprus 
spinaett  Beaumont,  1970,  Israel 

spmiplcurh  Beaumont,  1959,  nec  Turner,  1918 
spmicaiidata  Cameron,  1905;  Etiiiopian  Region 
spinipecius  F.  Smith,  1856;  ne.  Mediterranean  area,  sw. 
USSR,  Afghanistan 
pmcfl  Schletterer.  1887 
ssp,  spinolicci  Schletterer,  1887;  Libya,  tgypt,  Israel 
flaviventris  Spinola,  1838,  nec  Vander  Linden,  1829 
ssp.  teterrima  Gribodo,  1894,  Algeria,  Tunisia,  Libya 
/wrr/ic/)/ Schulz,  1905 
?  ssp.  ttccoltt  Kohl,  1915;  sw.  USSR,  Afghanistan 

Sip.  p^(n>onesltt  Beaumont,  1963;  Greece 
jpinvrfeuns  Turner,  1918;  Australia 

varipes  F.  Smith,  1873.  nec  P.  Smith,  1858 
spinivenths  Tsuneki,  1 963;  Thailand 
jprnuu  Saussure,  1892;  Madagascar 
splendidissbna  Giordani  Soika,  1942;  Tanzania 
aqmmulifera  Mickel,  1916;  s.  centr.  U.S. 
aefanU  Ed.  Andre,  1889;  Sicily 
sre/fa  Shestakov,  1914;  sw.  USSR 
stemodonla  Gussakovskij,  1938;  e.  China 
"(Jkmda  F.  Smith,  18S6 
ap./ukiensis  Giner  Marf,  1942;  e.  China 
sterope  Arnold .  1951;  Rthiopia 
stevensoni  Biauns,  1926;  Mozambique 
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stigmosalis  Banks.  19  Hi;  sw.  Canada,  n.  cenlr.  U.S., 
n.  Mexico 

fugatrix  Mickel,  1918 

AO'/ Banks,  1923 

srevouf  Banks.  1923 
stodtleMGiaer  Man,  1942;  c.  China 
stnminea  Dufour.  1853;  n.  Africa 
?vi'ffW// Spinula.  1838 

hirtivcnins  Mdricc,  1897 

murici  SI u' s 1 .1  k o V .  V)]H 

moricei  Siiestakov,  1928,  emendation 
ssp.  komarovii  Radoszkowski,  I886;sw.  USSR,  Iran 

ftHBSuersa  Schlelterer,  1889 

cavictmiis  F.  Morawitz,  1890 

komarowff  Ed.  Atidr^,  1891 ,  emendation 
■>si).  hchraca  Beaumont,  1959;  Israel 
strandi  Giner  Mari,  1943;  l  aiwan 
stmthtes  Schletteier,  1887;  $e.  Europe,  Twkey 
striata  F.  Smith.  1S73;  Brazil 
«frfp>5a  Cameron,  1890;  Mexico 
nde^ryga  Mochi,  1939:  Egypt 
mlpliurea  Cameron.  1890;  w.  India 
sungari  I  suneki,  19t)l;  ne.  China 
supposita  Kohl.  19IS;sw.  USSR 
supraaniica  T-^iiitcki.  1961;  Korea 
syiiaf(roitles  l  urner,  1912;  Malawi 
szechuam  Tsuneki,  19()8;  centr.  China 
to/zMa  Gussakovskij,  1952;  sw.  USSR 
tango  Shestalcov,  1922;  Mongolia 
laygcle  Arnold,  1951;  Ltliiopia 
temivenfris  Arnold,  1958;  Rhodesia 
tenuMttata  Dufour,  1849;  s.  Europe,  e.  Mediterranean 
area 

nijipes  F.  Smith,  1856,  nec  Fabricius,  1787 

fitscipennis  A.  Costa,  1869 

melanothorax  Schletterer,  1887 
/^ramsM  Sato,  1927;  Japan  • 
leiradonta  Cameron,  1890;  w.  India 
texam  ScuUen,  1965;  U.S.:  Texas 
(ftemtoiPAfilii  Schletterer,  1887;  Mexico 
t&ittlh  Urcthos,  I'JIO;  Argentina 
tienchiao  Tsuneki,  1968;  China 
Hendmg  Tttuiekl,  1961;  n.  China,  e.  Mongolia 

gegfn  Tsuneki,  1961 
/fffflM/t/ Ciussakovskij,  1952:  sw.  USSR 
toktinosimana  1  smeki,  1973;  Ryukyus 
toltectt  Saussurc.  1867;  sw.  U.S.  to  Costa  Rica 

cosmiocephala  Cameron,  1904 
lonkincmis  Turner,  1919;  N.  Viet  Nam 
townsendi  Viereck  and  Cockerell,  1904;  U.S.:  New 
Mexico 

toxopcmi  Kiombein,  1969;  vv.  New  Guinea 
tnnsversalis  Brithes,  1910;  Argentina 
trbtngidahi  Ctesum,  186S;Cttba 

hiiunafa  Vrcsson.  1S65 
trichiDiiDta  (.  aiiieron,  1908;  Kenya,  Mozambique, 
S.  Africa 
sdiu/ize/ Bischofi.  1913 
tmnvaa&xb  Biauns,  1914 


trk/iioiuniii  Cameion,  1890;  Me.xico 

trkhohunda  Slnnd,  1913;  Taiw  in 

mc/nc/tf  (Spinola),  1805  (/*/j/7a/l/Atti);  Italy 

tricolor  F.  Smith.  1856;  Brazil 

trkolorata  Spinola.  1838;  Egypt,  Saudi  Arabia,  Israel 

uttignis  iClug,  1845 

WfihiaKlug,  1845 

hiiHiini  G\ncr  Man',  r'45 
trideittaia  Maidl,  1926;  Sumatra,  Java 
trtfasdata  F.  Smith,  1887;  USSR 
trimaculata  Maidl,  1926;  Java 
triniiaria  Alayo,  1968;  Cuba 
tristior  Morice,  191 1 ;  Algeria 
flilrt* Cameron.  1890;  c.  India 

tnmcata  Cameron,  1890;  sw.  U.S.,  Mexico  to  t  osta  Rica 
t^umtandae  Arnold.  U'46;  Rhodesia 
tl^temdata  (Villers),  1789  {Sphex);  s.  Europe,  e.  Mediter- 
ranean area,  Iran 
n4fip('s  Fabricius,  1787  (Chriro),  nec  Vesparufipes 

Fabricius,  1775 
hispmktt  Gmelin.  1790  (p.  2764)  {Vespa),  new  name 

for  Keipa  m/?;je.5  (Fabricius),  1787 
caspka  Cmeiin,  1790  {Sphex),  see  BischolT,  1940 
Ive^toUes  Rossi,  1790  (Bembex) 
ffUl/or  Spinola.  1808 
ebtfouriana  Fabre,  1854 
semirufa  F.  Smith,  1856 
ssp.  evecta  Shestakov,  1922;  e.  China,  Mongolia 
draco  Shestakov.  1927 
himchuz  S!le^I:lko\  .  1927 
mickeli  Giner  Man',  1942 
ssp.  cypria  Beaumont,  1958;  Cyprus 
ssp.  r',frr>f(7/ Tsuneki,  1971;  Mongolia 
tumulorum  F.  Smith,  1864;  Indonesia;  Halmaiiera 
rwAfltt  Shestakov,  1918;  sw.  USSR 
turkesianica  Radoszkowski,  1893;  e.  Mediterranean  area, 
sw.  USSR,  Iran,  Afghanistan 
mfonoJa  Radoszkowski,  1877,  nec  Cresson,  1865 
(Art.  58) 
fumerf  Shestakov,  1918;  Iran 
lyrannka  F.  Smith.  1856;  Gambia 
ugandemis  .Arnold,  1931;  Uganda 
tUcerosa  Arnold,  1936;  Rhodesia 
untbdUfcranim  Schrottky.  191 1;  Paragu^ 
tmbimjtii!  \I.iuil.  I92(v.  Java,  Sutnatra 
umhlangut  Amuld,  1**4:;  s.  Africa 
tmciftM  Arnold,  1 93 1 ;  Nigeria 
uneta  Arnold,  1931;  Gambia 
mideniaia  F.  Morawitz,  1890;  sw.  USSR 
imifasciata  F.  Smith,  18S6;Giina 
un^ptnosr  Turner,  1917;  Australia 
vafra  Bingham.  1  S*)5 ;  Philippines 
vagans  Radoszkowski,  1877;  sw.  USSR 
vaguia  Kohl,  1906;  sw.  Asia:  Aden 
vanduzeei  Banks.  1917;  U.S.  and  SW.  Canada 
ttwjp/a/ia /a  .Mickel,  1918 

eburnea  Scullen,  I '^65,  new  sy  nonymy  by  R.  Bohart 
varia  Maidl,  1926;  Sumatra,  Java,  Thailand 
obtusedentata  Maidl,  1926 
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macidkepi  Tsuneld,  1963 

ssp.  kalenm  Tsuncki.  1972:  Taiwan 
variaesimilis  Maidl.  1^26;  e.  China,  Japan,  Ryukyus, 
Taiwan,  Thailand,  Malaya,  Java,  Fhflippines 
spinkoUis  Giner  Man',  1942 
basifemiginea  Tsuncki,  1963 
variam  MickoL  1918;  U.S.:  California,  Nevidi; Megdco 
varicincta  Cameron,  190S;S.  Africa 
m»fptfs  P.  Smith,  1858;  Celebes 
vcchti  Kro)iibein,  1969;  nc.  New  Guinea 
vegeta  Arnold,  1940;  Rhodesia 
veffe/isA  Ktombein,  1969;  Solomons:  Vella  Lavella 
ssp.  ohrieni  Krombcin.  1969;  Solnmons:  Snnta  Ysabel 
ssp./orc/i  KriHiibeui,  19b9;  Solomons;  Bougainville, 
Buka 

ssp.  segiensis  Krombein.  1969;  Solomons:  New  Georgia 
vthttim  Taschenberg,  1875:  BrazO 
vtntripUosa  Empey.  1972;  S.  Africa 

tumeri  Arnold,  1931;  nec  Shestakov,  191b 
vemata  P.  Smith,  1873;  Australia 
ssp.  kciensis  Strand,  1911;  ItKloncsia:  .•\ru,  Ewab 
ssp.  oceanica  Brdthcs,  1920;  e.  New  Guinea,  ne. 

Australia 
;>i.?M/jc«/a  Tsuncki,  1968 
ssp.  atrescens  Krombein,  1969;  w.  New  Guinea 
veracna  ScuUen.  1972;  Mexico;  U.S.:  Texas 

ssp. /V)st'(  Scullen,  1972;  F.l  Salvador 
verecuiida  Arnold.  I95,S;  Zambia 
ip«i*o</57  Tsuncki.  1961 :  ne.  China 
wnHQ'i' Arnold,  1935;  Botswana 
iwnieo/or  Sduottky,  1909;  Argentina 
venicalis  F.  Smith,  1856;  s.  centr.  and  se.  U.S.,  ne 
Mexico 
grmn  Cresson,  1872 
flnm  Cresson,  1872 
viami  Frilz  and  Toro,  1971;  Argentina 
viearta  Shestakov,  1915;  sw.  USSR 
vlcAW  Cresson.  1S65.  centr.  U.S. 

platyrhina  V  icrcck  and  CoLkercll,  1904 
I'icfrix  Turner,  1910;  Australia 
vigilans  F.  Smith,  I8.S6;s.  India 
lanata  Cameron,  1907 
ssp  pcrvii'jhiin  Turner.  1 9 1 3;  Keiiya,  S.  Africa 
tritineaia  Bi&choff,  1913 
fimgost  Brauns,  1926 
W//m/ norland.  1950;  Mali 
violaceipennis  Cameron,  1904;  n.  India 

n^iapkigbaa  Cameron,  190S 
wVyrVw  .Shestakov,  I9!5;sw.  USSR 
vischmi  Cameron.  1S9(),  Imllu 
Joh.M  Nurse.  190.^ 

vittaia  Lepeletier,  1H45;  Algeiia 
foveata  Lepeletier,  184S 
nigrocinaa  Hiifviur,  1853 
ssp.  euiypyga  Kohl,  1898;  Algeria 
sap.  Uttona  Beaumont,  1951 ;  Morocco 
vUtkoUh  A  Nforawitz.  1894;  w.  USSR 
vukmita  van  dci  Vecht,  1964,  Java 
lap.  m^unae  van  der  Vecht,  1964;  Java 


ssp.  patuhana  van  der  Vecht,  1964;  Java 

ssp.  merbahumla  van  der  Vecht,  1964;  Java 
vuipecula  Liiipey,  1971;  S.-W.  Africa 

siip.  fuse icauJa  tnipcy,  197I;S.  Africa 
yulpinides  Siim\d,  1 9 1 0;  Paraguay 
wtritoni  Arnold,  1440;  S.  Africa 
uiikwiiri  Turner.  191 2;  Sri  Lanka 
wUliamsi  Scullen,  1972;  centr.  Mexico 
wmhteri  Fiitz,  1960;  Argentina 
windorum  TsunekJ*  1968;  ne.  Australia:  Prince  of  Wales 

l&land 

wyomingemis  Scullen,  1965;  U.S.:  Wyoining,  N.  Dakota 

xanihogaster  .Arnold.  1942;  Rhodesia 

xanthostigma  Arnold,  1945;  Madagascar 

xosa  Brauns.  192(>;  Zaire  to  S.  .Africa 

yalensis  1  urncr,  1913;  Kenya,  Uganda,  Ruanda,  Burundi 

uxor  Leclercq,  1955 
ya^ii^finsb  Twancki,  1968;  China 
yngfd  Cameron,  1908;  Tanzania;  Rhodesia 

maaaictt  Cameron,  1908 

yungvei  Arnold,  1931,  emendation 

m/n^ui  Arnold,  1931 
yunnanensh  Tsuneki.  1968;  s.  China 
zacatixas  .Scullen,  1972;  Mexico 
zavattarii  Guiglia,  1939;  Etliiopia 
zelica  Banks,  1912;  e.  U.S. 
zethifornm  Giordani  Soika.  1942;  Sudan 
zieglen  Rayincnt,  1947;  Australia 
ZOnalh  F.  Smith,  1852;  China 
zomta  Cresson,  1865  (vol.  4);  Cuba 

cubensti  Cresson,  1865  (vol.  S) 
zuinpango  Scullen.  1972;  s.  .Mexico 
zyx  Leclercq,  1955;  Burundi,  Ruanda,  Zambia,  Zaire 

mo/esfa  Arnold,  1958 

Fossil  Cereerii 

■\bcrlandi  Timon-David,  1944;  OUgocene-France,  nec 
Giner  Marf,  1941 

Nomen  nudum  in  Cercerit 

nivalis  Tsuneki,  1971 

Genus  Eucerceris  Cresson 

GefKric  diagnosis:  Typical  body  profile  as  in  fig.  190. 
Clypeus  of  female  often  with  discal  teeth  or  other  pro> 
jections,  OCelliK'ular  distance  not  reduced,  suhantennal 
sderite  defined  by  lines  from  antennal  sockets  througlt 
tentorial  pita  to  dypeus,  pronotum  raised  but  often 
rather  appressed  to  scuKini,  outer  vein  of  subtiKirciriMl 
cdl  III  joining  marginal  cell  beyond  its  outer  Ihinl  ( lig. 
184  E),  submarginal  cell  II  sometimes  petiolate  \n  front 
{fig,  184  F},  first  gastnl  segment  usually  somewhat  nar- 
rowed and  forming  a  peduncle,  terga  with  median  or 

submedian  irarihvcrsc  timovcs  (iiriiLluli ).  fcMialc  sleriiurn 
VI  deeply  cleit  at  apex,  male  pygidial  plate  laterally 
denticulate. 

Geographic  range:  Of  the  38  known  species,  at  least 
two-lliirds  may  be  considered  Ncarctic,  must  of  these 
from  southwestern  United  States.  Approximately  one- 
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third  are  Mexican,  and  one  is  recorded  fruin  Panama. 

Systematics:  According  to  Scullen  (196S),  there  are 
five  main  characteristics  that  separate  Eticerceris  from 
Cerccris.  These  are:  submarginaJ  cell  III  is  more  "inflated" 
in  Euccn  eris  (fig.  184  E,F),  submarginal  cell  II  is  less  fre- 
quently pctiolalc.  male  clypeal  brushes  are  less  distinct 
and  not  "waxed."  terga  have  transverse  mesal  depressions 
(fig.  190),  and  the  male  pygidial  plate  is  laterally  denticu- 
late and  unlike  that  of  the  female.  Of  these  five  charac- 
ters the  most  obvious  is  the  shape  of  submarginal  cell  III. 
It  seems  to  us  that  the  fact  that  it  is  "inflated"  is  less 
diagnostic  than  the  tcnnination  of  the  outer  veinlet  far 
distad  on  the  marginal  cell. 

Scullen  (1939)  subscribed  to  the  view  that  Cerceris 


arose  as  an  olTshoot  of  Eucerceris.  citing  petiolate  sub- 
marginal  cell  II  in  the  former  genus  and  its  usually  sessile 
condition  in  the  latter.  It  seems  to  us  that  the  genera 
must  have  arisen  independently  and  both  from  ancestors 
with  sessile  submarginal  cell  II.  Thus,  Cerceris  histeris- 
nica  (sometimes  placed  in  the  separate  genus  S'ectanehus) 
would  be  closest  to  the  ancestral  type  of  that  genus  on 
the  basis  of  the  sessile  second  cell  (fig.  184  D).  In  Eucer- 
ceris  the  more  generalized  types  would  be  lacunosa, 
brunnea,  velutina,  violaceipemis.  and  punctifrons  in 
which  cell  II  is  sessile  in  both  sexes.  This  migltt  be  fol- 
lowed in  phylogenetic  sequence  by  the  approximately 
two  dozen  species  in  which  males  have  cell  II  sessile 
but  the  females  have  it  petiolate  (fig.  184  E,F).  The  final 


FIG.  190.  Eucerceris  flavocincta  Cresson,  female. 
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gioup  in  the  series,  containing  tricolor,  angulata,  bac- 
ehaidls,  vittatifrora,  stang^  and  montana  have  cell  II 

petiolate  in  hoth  sexes.  In  our  opinion  the  unique  sub- 
marginal  cell  111  and  transversely  depressed  terga  ol  Eucer- 
cerit  id ong  with  more  typical  ceroeriae  features  indicate 

that  it  is  the  most  speciali/cd  genus  in  the  subfamily.  In 
the  list  ul  generalized  versus  advanced  characters  given 
under  discussion  of  Bdvancement  within  the  sal>fiuni^, 
Cerceris  has  a  rating  of  "25"  and  F.ucerccrh  "27,"  where- 
as  the  next  higiiest  rating  is  Ltslropygia  with  "15." 

Most  important  species  characters,  in  addition  to  the 
shape  of  the  subiii;>rgiti;ii  cell  II.  are  tlie  toriM  of  i!ie  npi- 
cal  margin  of  the  clypeus  in  the  female,  discal  projecliuns 
un  uric  or  inure  of  the  dypeal  lobes  in  the  femiile,  fim- 
briae on  various  male  sterna,  and  pygidial  contours  in 
both  sexes.  Deflnitive  publications  un  taxonomy  are 
those  ofScullen(  1939, 1<MS,  1968). 

^otogy:  Nesting  habits  of  three  species  oi Eucerceris 
have  been  reported  by  Scullen  ( 1939,  1968),  Linsiey  and 
MueSwain  (1954).  Bohart  and  Powell  (1956),  and  Krom- 
bein  (1960b).  In  addition,  prey  records  have  been  sum- 
marized by  Scullen  and  Wold  (1969). 

Euccrcerh  pinwnim  ;(tui  nificcps  appear  to  have  simi- 
lar  nesting  habits,  while  those  ol  Jhvocineia  are  slightly 
different.  £  rmfkeps  was  found  nesting  in  hard-paciced 
sand  and  using  the  vertical  shafts  of  old  halietid  bee  bur- 
rows as  a  basis  fur  its  nests  (Linslcy  and  iMacSwain, 
1954).  The  halietid  nest  is  modified  by  the  addition  of 
a  partial,  thin  soil  plug  a  little  beneath  the  entrance, 
and  by  a  complete  soil  plug  20  to  23  cm  deep.  From 
this  point  a  lateral  tunnel  is  excavated  which  may  extend 
29  to  42  cm  beneath  the  soil  surface.  Another  soil  plug 
near  the  end  of  the  lateral  tunnel  is  used  to  store  prey 
before  brood  cells  are  excavated.  Prey  consists  of  adult 
weevils  o\' Dyslicheus  rotundicoUh  Van  Dyke  and  Sitona 
cait(f6ndeut  Fahiens.  About  four  brood  cdls  per  nest  are 
excavated  at  depths  of  28  to  31  cm  and  are  provisioned 
with  about  15  weevils. 

Work  on  Eucerceris  pinumm  has  not  been  as  complete 
as  for  niftceps.  Only  one  burrow  of  pimantnt  (as  tn'rili- 
aia)  lias  been  recorded  and  it  occurred  near  the  basal 
slope  of  a  roadside  ditch  (Krombein.  I960h).  The  site 
was  composed  of  loose  soil  and  gravel  overlying  a  layer 
of  hardened  mud.  Brood  ceOs  were  found  from  45  to 
58  cm  beneath  the  soil  surface.  Eight  cells  were  found, 
two  with  empty  cocoons,  five  with  fresh  cocoons,  and 
one  apparently  being  provisioned.  The  fragments  of 
about  20  weevils  (Minyomerus  langiiidus  Morn)  were  in 
each  of  two  cells.  Considering  the  habits  ot  pimarum 
and  ruflctps,  Krombein  (1960b)  and  Unaley  and  Mac- 
Swain  (1954)  have  suggested  that  two  generations  per 
year  are  likely. 

E.  flavocincta  excavates  a  shallow  nest  about  1 2  cm 
deep.  Bohart  and  Powell  (19S6)  repotted  four  cells  per 
nest  wifl)  sbt  to  nine  weevils  per  cdl  (undescribed  genus 
neit  Dyslobus).  but  Scullen  (1939)  reported  from  six 
to  10  cells  or  more  per  nest  with  four  weevils  per  cell 
{DyAftm  Uamtei  Casey).  Scullen  observed  that  it  toolc 
about  an  hour  to  capture  and  store  each  weevil  in  the 


nest  which  was  left  open  at  all  times. 

Scullen  (1968)  recorded  the  finding  by  M.  A.  Cazier 

of  weevil  prey  {I'eritaxia  sp.)  for  nibripcs  near  Portal, 
Arizona;  and  the  use  of  the  weevil  Ophryastes  sukiros- 
tris  (Say)  by  E.  mperba  didam  (as  bicohr)  in  Medicine 
Hat.  Alberta.  Canada,  tvans  (1970)  reported  that  m*i- 
soni  mvlJJavocuKta  in  Wyoming  used  weevils  of  several 
genera. 

Linsiey  and  McSwain  (1954)  found  tachinid  flies  de- 
stroying cells  of  E.  ruficeps,  and  Bohart  and  Powell 
(1956)  observed  Hedychrum  nigropUosum  Mocsary  fre- 
quenting the  tunnels  oi  E.  flavocincta.  Evans  ( 1970) 
reported  Hedychrum  parvum  Aaron  in  the  tunnel  of 
£1  atssoai  in  Vl^oining. 

Checklist  ot  Eucerceris 

aiigulala  Rohwer.  1912;  sw.  U.S., nw.  M«liGO 
aremria  Scullen,  1948;  sw.  U.S. 
atnttt  Scullen,  1968;  Mexico 
baccharidis  Scullen.  1968,  Mexico 
be^a  ScuUen,  1948;  Mexico:  Baja  California 
*bitnmcMa  Scullen,  1939;  MS.:  Texas,  New  Mexico, 

new  status  by  R.  Bohart 

Itriciliata  .Scullen.  1948 
brunnea  Scullen,  1948;  Mexico 
camliculata  (Say),  1823  {^iQatUhm)\sn,  and  centr. 

U.S..  Mexico 

bhh'iuata  Say,  \  ^Z^  {Ccneris),  ncc  Lcpeleticr.  1845 
cameroni  Schulz,  1906,  new  name  for  biJenlata  Say 
tttroHltkta  Scullen,  1939,  new  synonymy  by  R. 

Bohart 
bictmica  ScuWen,  1948 
eereeriformis  Cameron.  1 89 1 ;  Mexico 
conaia  Scullen ,  1 939 ;  w.  U.S.,  new  Status  by  R.  Bohart 

hespera  Scullen,  1948 
cresMii  (Schletteier),  1887  iCerceris);  w.  and  centr. 
U.S.,  new  name  for  Cacaisfiibfipa  (Ciesson), 
(Art.  59c) 

fidvipes  Cresson,  1865,  ncc  Cerceri»fuh^>es^fltni' 
mann,  1849,  now  in  Cerceris 

simulatrix  Viereck  and  Cockerell,  1904 
flavocincta  Crcssun,  1865;  w.  U.S.  and  Canada 

cinguiaius  Cresson,  1865 

striareata  Viereck  and  CockereD,  1904 

chapmanae  Viereck  and  Cockerell,  1904 
iacutiosa  Scullen,  1939;  sw.  U.S.,  nw.  Mexico 

arizonemb  Scullen,  1939 

ssp.  sabinasae  Scullen,  1968;  U.S.:  Arizona;  Mexico 
lapazensis  Scullen,  1968;  Mexico:  Baja  California 
meifanoja  Scullen,  1948;  Mexico 
Hutanonttata  Scullen,  1948;  sw.  U.S.,  Mexico 
m^ea  Scullen,  1948;  sw.  U.S.,  Mexico 
f;c7//(:e7  Scullen,  1968;  Mexico:  Oaxaca 
moniamCmsian,  1882;  sw.  U.S. 

sonorensis  Cameron,  1891  (Cerceris) 
morula  Scullen,  1968;  U.S.:  New  Mexico;  Mexico 

ssp.  albarenae  Scullen,  1968;  sw.  U.S. 
nevadensis  (Dalla  Torre),  \ 890  (jDerceris);  U.S.:  Nevada, 

California;  Biya  California,  new  name  for  Ceraris 
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elegam  (Cresson),  (Art.  S9c) 
elegans  Cresson,  1879.  nec  Cerceris  elegans  Evers- 
niann,  1849,  now  in  Cerceris 
SMp.femiginosi  ScuUen.  1939;  U^.:  so.  California, 

new  status  by  R.  Boluurt 
mohavenm  ScuUen,  1968,  new  synonymy  by  R. 
fiohart 

ssp.  monoensis  ScuUen,  1968;  U.S.:  e.  centr.  Cali* 

fornia.  new  combination  by  R.  Bohart 
pacifica  ScMen,  1948;  Mexico:  Baja  California 
*piHumm  Rdiwer,  1908;  sw.  U.S.;  Mexico 

apicata  Banks.  1915,  new  synonymy  by  R.  Bohart 
provancheri  (Dalla  Torre),  1890  {Cerceris);  w.  U.S.: 
Nevada,  California;  Mexico:  Baja  Caliturnia.  new  name 
for  Cerceris  imignis  (Provancher),  (Art.  S9c) 
Insignis  Provancher,  1889.  nec  Cerceris  insignU  King, 
1H45,  now  in  Cerceris 
puncti/rons  (Cameron),  1890  {Aphilanliiops);  Mexico 
ssp.  cavagnarol  ScuUen,  1968;  Mexico 

ruhripe%  Cresson,  1879;  ccntr.  U.S. 
unicornis  Fatton,  1879 
marginipamis  Cameron,  1890  (Ai^Santht^) 


ruficeps  Scullcn.  1948;  U.S.:  Nevada, California 
Cresson.  1879;  w.  U..S. 
bani  Scutlen.  1968,  new  synonymy  by  R.  Bohart 
JiniMAi  ScuUen,  1939;  U.S.:  Texas;  Mexico 
sonome  Soillen,  1968;  Mexico 
siangci  Scullen,  1968;  Mexico 
superbai^nssoa,  186S;  centr.  U.S. 
/ii/vfnpr  Cresson,  1879 
Wjoc/opx  Viereck  and  f'ockerell.  1''04 
ssp.  dichroa  (Dalla  Torre),  1890  {Cerceris),  n.  centr. 
U.S.,  new  name  for  Cerceris  bia^  (Cresson), 

(Ar!  ^■f'l:) 

bicolor  C  resson.  1882,  nec  Cerceris  bicolor  F.  Smith, 
1856,  now  in  Cerceris 
tricolor  CodusreU,  1897;  sw.  U.S.,  Mexico 
vehirtna  Scullen,  1948;  Mexico 
violaccipennis  Sculicn.  l''.i<';  Panama 
vittatifrons  Cresson,  1879;  w.  U.S. 
zbn^Hinemis  ScuUen,  19^;  Mexico 
:i>na!a  (Say).  1 S23  {Plulan^my,ti.  centr.  and  ne.  U.S. 

laticeps  Cresson,  1865 
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Munkogaard,  Copenhagen. 


ADDENDUM 


Since  completion  of  the  manuscript  and  reading  of 
galley  proof  a  number  of  important  taxonomic  matters 
have  come  to  our  attention.  These  include  correction 
of  errors,  changes  in  synonymy,  new  taxa,  various  no- 
menclatorial  problems,  sipificant  recent  literature,  etc. 
These  are  noted  below.  Last  entries  were  made  on  June 
6,  1975.  Ttiis  inlormaiion  should  make  our  checiclists 
accurate  through  December  31 , 1974. 

According  to  Lcolercq  (in  lilt.).  iMmiKrabro  should  be 
treated  as  a  subgenus  oi Pae.  Also  Tanima  may  prove  to 
be  a  synonym  ol  Foxita.  Leclcrcq  iia;.  examined  the  types 
of  Taruma  bara,  Foxila  galibi  and  F.  tarumoides  and 
found  them  to  be  very  similar. 

Gmelin  ( 1 790)  described number  of  new  species  in 
Ve^a,  section  "Crabrones  Fabricii",  that  may  prove  to  be 
crabronines  or  at  least  sphecids.  All  were  described  from 
"Europa"  except  «nc  without  localilN  noted  below;  iiri;r- 
rostoma  (Turton,  1802,  spelled  it  Vespa  argurostoma), 
braecata,  cmeseertt,  chrysogona.  chrysopus,  chrymtoma, 
clavata.  cylindrka.  Jichroa.  [ermginea.  flax-icans,  flavipes 
(Kohl,  1915,  said  "iiein  Crabro"),  invmculata  (Kohl, 
1915,  speUed  it  immaeula),  toMr(Spinola,  1806:103,  ten- 
tatively associated  the  name  with  species  now  placed  in 
Eclemnius),  lutea,  nwrginata.  mekutostoma  (Turton,  1802, 
spelled  it  mebmops),  rUgerrtma  (no  locality  and  descrip- 
tion very  hrief).  ochropus.  puncnilata,  tibialis,  unifaaciata 

Tlie  type  nialenal  (leniaJe  holoty  pu)  of /Tt  /CTn/j/uj  m- 
^es  (Lepclelier  and  Brulle).  1834:741  (Ceratocolus) 
from  "Caroline"  has  apparently  been  lost.  Tlie  description 
closely  fits  the  eastern  U.  S.  species  E.  texanus  (Cresson, 
1872).  To  clarify  the  name  rufipes  and  stabilize  the 
nomenclature  a  neotype  for  rufipes  is  here  designated: 
female,  Decatur,  Alabama,  August,  1944  (G.  E.  Bohart, 
Univ.  California  Davis  Entomnlo.^s  MuNoumV 

The  publication  dates  of  two  Fox  papers  have  been 
fotmd  to  differ  from  those  used  by  us.  Fox  (1893b  -  see 
literature  dted)  was  published  in  March  of  1894.  This 
affects  the  dates  of  two  generic  names,  Ancistronmia  and 
Dioioplus.  as  well  as  many  specilic  names,  especially  in 
Tachysphex.  Fox's  "Synopsis  of  the  North  American 
species  of  Gorytes  Latr."  (Proc.  Acad.  Nat.  Sci.  Philadel- 
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phia,  1895:517-539)  appeared  early  in  1896.  This  affects 
1 1  species  names  in  the  Gorytini  which  we  cited  as  1895. 

Nomina  oblita:  Evans  and  Matthews  (1968b)  proposed 
two  nomina  obUla  in  Bembix  (dentUabris  and  palUdh 
picta).  However,  they  did  not  fulfill  the  requirements  of 
Art,  23(b)i  of  the  pre  Monaco  Code,  and  we  do  not  feel 
bound  to  accept  tlieir  nomina  obUta.  Consequently,  in 
our  checklist  we  followed  the  law  of  ptioiity  and  used 
deniikhm  in  place  of  u-solpm  uApdUtUpktu  in  place 
of  pruiitosa. 

As  emended  by  the  Monaco  Congress,  Art.  32(a)ii  of 
the  Code  is  very  clear  in  stating  that  the  original  spelling 
of  a  name  must  be  used  unless  "there  is  in  the  original 
pubUcation  itself,  without  recourse  to  any  external 
source  of  informatlcm,  dear  evidence  of  an  inadvertent 
error," . . .  etc.  Hence  moit  emendations  proposed  in  the 

past,  even  by  the  orighuJ awdMr,  are  invalid.  A  few 

emendations  involving  patronyms  are  incorrect  for 
another  reason.  Early  authors  occasionally  latfailzed 

proper  names  by  adding  ius  before  forming  the  genitive 
ending  (i.e.,  Kirby  to  Kirbius,  Brulle  to  Brullius).  in  the 
genitive  case  such  names  become  itMff  and  6raM  Some 
authors  have  emended  such  names  (kirhii  to  kirt^i  for 
example).  A  third  situation  involves  the  use  of  the  suffix 
•e  for  masculine  patronyms.  The  correct  Latin  ending 
for  patronyms  based  on  names  ending  in  -a  is  -c,  whether 
itic  person  is  a  man  or  woman,  iicnce  the  names  A7/f/a 
ipiHokie  (after  Maximilian  Spuiola)  and  Tachysphex 
costae  (after  Achille  Costa)  are  correct.  The  automatic 
changing  of  these  mascuHne  patronyms  to  spinolai  and 
costai  is  no  longer  necessary  because  Art.  3 1 A  makes 
such  action  a  recommendation  only.  Furthermore.  Art. 
32  is  pertinent.  Listed  below  are  the  correct  spellings  of 

names  improperly  cited  by  us  in  the  text- 

Prionyx  kitbii  (Vander  Linden),  not  kirbyi,  the  latter 
emendatimi  apparently  fiist  propoeed  by  Dours, 

1R74 

Pemphrcdon  gnnnelli  ( Roliwer ),  not  gcnitcllt  (altiiough 
the  latter  spelling  was  the  original  orthography,  we 
btluiwgrinnelli  was  intended  because  GrinneU's 
name  was  mentioned  as  the  collector.)  Rohwer 
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first  used  the  spelling  ^in^^'W  in  \^\\. 
Crossocerus  varus  Lepeleiier  and  Brulle,  not  varius  (be- 
cause of  homonymy  with  varus  (Panzer),  this  spe- 
cies  must  be  called  jDUS///u.(  l.cpcletier  and  Bruil^). 

The  following  change?  should  be  made  in  our  checklists: 

The  subspecies  infesta  Smith  undet  Ammophila  sabulosa 
(Lbmaeitt)  should  be  niwd  to  species. 

The  vaxatsiada  (Kohl)  in  the  synonymy  o( Amta  hnnp^ 
(Schiank)  should  be  raised  to  species,  distribution: 
Sidly. 

The  name  mmsiliensis  (Morice)  in  the  synonymy  of  Asta- 

ta  rujipes  Mocsary  is  a  subspecies,  distribution: 

Iberian  penin..  s  Trance. 
Bembixjulii  Fabre  and  its  synonym  occitmica  are  syno- 
nyms of  A  amiata  Panzer. 
Carbiostigmus  major  ( Tsunel^i ).  1  ^54  {Siigmm)  should  be 

added  to  synonymy  of  C  maior  as  an  emendation. 
Qirinmtignm  monaroma  (Tsuneki)  is  a  synonym  of  C 

ithiior  (MiiidI). 
Carmmigmus  tliailanJinus  (Tsuneki)  is  a  synonym  of  C 

iwatai  (Tsuneki). 
Cerceris  basiomata  Cameron  is  a  subspecies  of  C  rufodnc- 

ta  Gerstaeclier. 
Cerceria  bredoi  Arnold  is  a  synonym  of  C  rufodncta 

tx^.  baatornata  Cameron. 
Cerceris  heterospila  Cameron  is  a  subspecies  of  C.  kilimmd- 

/arocnsis  {\ia\CTon:  macdolo  is  a  synonym. 
Cerceris  heierospila  ssp.  capemis  Arnold  is  a  subspecies  of 

C  iMmndfaroensii  Cameron;  friipu  is  a  synonym. 
Cereerbjackal  Ikaims  is  a  synonym  of  C  rufitdncta  sap. 

pofydiruma  Gribodo. 
Cereertt  luMmka  Bischoff  is  a  subspecies  of  C  trtcMo- 

nota  Cameron. 
Cerceris  kalaharica  ssp.  ovambo  Enipey  is  a  suhspecies  of 

C.  trichionota  Cameron. 
Cerceris  mocfiiana  Solka  is  a  synonym  of  C  rufiscutis 

Cameron,  s.s. 

Cerceris  pk  tinoda  Cameron  is  a  senior  synonym  of  C  rufi- 

Cauda  ssp.  barbara  Arnold. 
Cerceris  polyehroma  Gribodo  is  a  subspecies  of  C  rufiy 

cincta  Cerstaecker. 
Cerceris  sokotrac  Koiil  is  a  subspecies  of  C  rufocincia 
Gerstaecker. 

Cerceris  staope  Arnold  is  a  synonym  of  C  ktUmaaeliaro- 
ensis  Cameron,  s.s. 


m\  of  C  chalybeus  as  an  alternate  original  spelling. 
The  name  clarconis  Viereck  in  the  synonymy  of  Crabro 
Maris  Smith  should  be  transfened  to  the  synonymy 
of  Crabro  ciimUous  (Packard).  New  synonymy  by 
R.  C.  Miller. 

Ofosioema  a^atkta  Tsuneki  is  a  synonjrm  of  Cr. 

pseudopalmarius  ( Gussakovskij ) 
Crossocerus  lieUgreni  (Kjellander)  is  a  synonym  of  Q". 

Ae^en;  (  Kohl  ) 
Oossocerns  sulcus  ( Fox)  and  its  synonym  pleshi^ 

(Rohwer)  are  synonyms  o{  Croisocerus  clongatulus 

(Vander  Linden )  The  range  of  the  last  should  be 

emended  to  include  e.  U.S. 
Oossocerus  pusillus  Lepeletier  and  Brulli  is  the  proper 

name  tor  Crossocents  varius  l  epeletier  and  Biull^ 

(see  discussion  above  on  emendations). 
**New  status  by  P.  D.  Parker"  should  have  been  indicated 

after  the  following  species  names  in  Dryudella: 

ammochtona,  analolica,  elbae,  eurygnaiha,  and 

modesta 

Bctemnitis  hispanicus  (Kohl)  is  a  synonym  of  £  contimt- 
us  (Fabricius) 

The  name  inierruptefasciatus  Ret/ius  in  the  synonymy 
ofEctemnius  cavifrons  (Thomson)  should  be  trans- 
fened to  the  synonymy  of  Ectemnius  sexcinctus 
( Fabricius)  and  the  "?  "  eliminated. 

The  following  name  was  omitted  from  the  synonymy  of 
Gorytes  angustus  (Provancher):  angustatus  Ashmead, 

\m(Hopiisus) 

Lestica  ochotica  A.  Morawitz  is  a  subspecies  of  sub- 

terranea  (Fabricius). 
The  name  fucrsrcri  Fritz  in  the  synon\  m>  Mciaiiys- 
son  aipieni  (Ouckej  is  a  valid  species,  distribution: 
Argentina. 

Miscoplius  rcprans  Arnold  is  a  synoiiN  ni  of  Salio'irerhus 

sallator  Arnold,  new  synonymy  by  U.  Lomholdt. 
PhBantkusfomosanus  Tsuneki  is  a  subspecies  of  P. 

JWMlu/us  Smith. 
The  name  ton^verttris  (Cameron)  fat  tha  qmonymy  of  Pseneo 

motttezuma  should  be  raised  to  qiedes,  and  monteaana 

placed  under  it  as  a  synonym. 
Aeneo  motittvag^  (Dalki  Torre)  should  be  transferred  to 

Psen;  Mimesa  camernni  Ashmead.  1 899,  which  we  OWT- 

looked,  siiould  be  added  as  a  synonym. 
Itoieo  apioaitts  (Mafloch)  is  a  ^onym  of  P.  longiventris 


Cerceris  stevemoni  Brauns  is  a  synonym  of  C  kmmoHi^aroen'f^""^"^  brevitarsis  Merisuo  is  a  synonym  of  i>  pallipes 


sis  Cameron,  s.s. 
Cerceris  zyx  Leclercq  and  its  synonsrm  molesta  are  syno- 

n\'ms  of  C.  kilimandjaroensis  Cameron,  s.s. 
The  name  schultzei  Bischoif  in  tlic  synonymy  Cerceris 

trichionota  Cameron  is  a  valid  species;  trarmaaO' 

cola  is  a  synonym;  S.  Africa,  Mozambique. 
Crabro  bracliycarpae  Rohwer  and  its  synonym  ^V/ef/c/ 

Rohwer  are  synonyms  of  Crabro  vmmhs  (Packard). 

New  synonymy  by  R.  Bohart. 
Crabro  bruneri  In  the  synonymy  of  Crabro  vernalis  is  a 

valid  species:  US.:  Nebraska  and  Oregon.  New  status 

by  K.  Bohart. 

Oubro  chalybaeui  Kohl,  191S  should  be  added  to  synony- 


(Panzer) 

Saiet^^umu  rufimtgrus  should  read  mfoniger 
Suhspecies  >'aevirmffnuf  Tsuneki  under  Tachysphex  ben- 
gaiensis  should  be  transferred  to  Tx.  tinctipennis 
Cameron. 

Subspecies  major  Kohl  and  minor  Beaumont  under  Try- 
poxylon  figuhts  are  synonyms  of  figulus  s.8. 

Trypoxylon  siriamm  and  its  synonyms  are  synonyms  of 
T.  iactitarse  Saussure 

The  foUowing  new  taxa  have  been  published  since  com- 
pletkMi  <^  the  manuscript: 

New  genera: 

Corenocrabro  Tsuneki,  1974.  Type  species:  Corenoaa- 
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bru  eclemiformis  Tsuneki,  1974,  original  deslgnttion. 
yetosphex  Rasnitsyn,  1975.  Typespedcs:  Oetosphex 
incerius  RasniUyn,  1975.  origW  designaticm 
(Lower  Cretaceous  fooilX 

jew  subgenera: 

^iodontiis  (Coreniusj  Tsuneki.  1^74.  Type  species;  Dio- 
donlus  chosenensis  Tsuneki,  1974,  original  desig- 
natkMi. 

.iris  (Cnllolim  l  Tsuneki.  1974.  Type  species  jVoW^o«»- 
Jea  negrosensis  Williams,  1928,  original  designation, 
(a  anonym  of  Liris  subgenus  Lcploibmi;  new 
synonymy  by  A.  Menke). 

New  species: 

Ammatomu'i  fdMf// Tsuneki,  1974;  Thailand 
Antomartinezius  boharti  Fritz,  1973;  Argentina 

BcmbLx  horrei  ssp.  hariensh  Tsuneki,  1974;  lndonesia:Ban 
Bicyries  colombica  Fritz,  1974;  Colombia 
painostfgma  bomeanus  (Tsuneki),  1974  (SHgmuty, 

'        Borneo  (new  combination  by  Menke) 
Crerosphex  incerrus  Rasnitsyn,  1975;  Lower  (?retaceous 
fossil 

Cerceris  armatkeps  ssp.  csffmiae  Empey,  1974;  S. 

I       Africa:  Cape  Prov. 
Cerceris  carrascoi  Fritz  and  Tore,  1973;  Peru 
Cerceris  crenulifera  Kazenas,  1974;  sw.  USSR:  Kazakh 
S.S.R. 

Cerceris geniculata  Kazenas,  1974;sw.  USSR:  KaaUi 

S.S.R.,  nec  Cameron,  1890 
Cercera  kmguida  ssp.  t^t^m  Empey,  1974;  S.  Africa: 

Cape  Prov, 

Cerceris  languida  ssp.  shangaani  Empey,  1974;  Rliodesia, 
S.  Africa 

Cerceris  languida  ssp.  tanam  Emp^,  1974;  Tanzania: 

Tanganyika 

Cerceris  plettventris  asp.  barium  Tsuoeki,  1974;  Indonesia: 
Bail 

Cerceris  ruflcauda  ssp.  senegalensis  Enipcy,  1974;  Senegal 
Cerceris  mfiscuns  ssp.  acthiopica  Empey,  1974;  Ethiopia 

(also  spelled  aethopica) 
Cerceris  rufbeutts  ssp.  baUensb  Empey,  1974;  Zaire 

Crrrrri-.  nif!<;cutis  ssp.  kenyae  Empey,  1974;  Kenya 
Cerceris  mjiscuiis  ssp.  matabele  Empey,  1974;  Rhodesia 
Cerceris  rufisattti  sq>.  umtaitlai^  Empey,  1974;  Rhodesia, 

Zaire 

Cerceris  rufocincta  ssp.  voiiaica  Hmpey,  1974;  Upper  Volta 
Cerceris  spMcaudattt  ssp.  maliensis  Empey.  1974;  Mali 
CW:ertsvbiif€m  Kazenas,  1974; sw.  USSR:  Kazakh  S.S.R. 
Cercais  trUMmota  ssp.  sowewB/ Empey,  1974;  Kenya 
Cerceris  tucuman  Fritz  and  Toro,  1974;  .Argentiiw 
Corenocrabro  ectemijormis  Tsuneki,  1974;  Korea 
Crossoeems  assbnUb  ssp.  eofkffk  Tiunrid,  1974;  Korea 
Crossocerus  podagHeia  ssp.  AoAuMnanfr  Tknnekl,  1974; 
Korea 

Oossoeavs  (EupHloides)  tanoi  (Tsuneki),  1974  {Eupli- 

hides);  Thailand  (new  combination  by  Bohart  and 
Menke,  wc  treat  h'upliloides  as  a  subgenus  of  Crosso- 
cerus, but  Tsuneki  elevates  it  togenus  without  giving 
his  reasons  for  doing  so.) 


Oossocma  wesmaeS  ssp.  panrkorpus  Tsuneki,  l974;Korea 

Diodontus  chosenensis  Tsuneki.  !  074:  Korea 
DfodOtttus  minums  ssp.  orientalis  Tsuneki,  1974;  Korea 
IHodOntus  waAM  Ledercq,  1974;  Fiance 
Diploplectron  pulawskS  fUoiUM,  1975;  SW.  USSR: 
Kazakh  S.S.R. 

Eetemnkts  dirysltes  ssp.  chosertensis  Tsuneki,  1974;  Korea 

Ectemnius  him'atovichi  Tsuneki,  I  ''74;  Korea 
Encopugnaiiius  kinabaieiisis  Isuneki,  1974;  Borneo 
Eremiasphecium  dzhauOemame  Kazenas,  1974;  USSR: 
Kazakh  SSR 

Eremiasphecium  gussakovskii  Kazenas,  1974;  USSR: 

Kazakli  SSR 
Gastrosericus  siamensis  Isuneki,  1974;  Thailand 
Gastmserkus  thaUBMlim  Tsuneki,  1974;  Thailand 

Liris  borneam  Tsuneki.  1974;  Borneo 

Uris  cfypeopunctata  Tsuneki,  1974;  Thailand 

Ltils  punetam  Tsuneki,  1974;  Thaihmd 

Liris  ww/ Tsuneki,  1974;  Thailand 
fLiris  trijttsciata  Tsuneki,  1974;  Thailand,  nec  Smith, 
1856 

Losada penai  Fritz,  l'^7?;  Paraguay 

Meltinus  satanicus  Sin  and  Buiiarl,  1974;  s.  Mexico 

Metimysion  cicheroi  Fritz,  1973;  Argentina 

Metanysson  horacioi  Fritz,  1973;  Bolivia 

Metanyssort  toba  Fritz,  1973;  Argentina 

Mimesa  empeyi  (van  Lith  ),  1974  (Psen);  S.  Africa  (new 

combination  by  Bohart  and  Menke) 
mub  boreaUs  ValkeOa,  1974;  n.  Europe 
Nheb  spiHobt  Valkoila,  1974,  emendation  otspinolae 

LatidUe.  1809 
NotoatAro  mMtenerf  Lselercq,  1974;  Australia: 

Queensland 

Oxybelus  ayuttayanus  Tsuneki,  1974;  ihaiiaiid 
Oxybelus  koreanus  Tsuneki,  1974;  Korea 
Oxjfbelus  thailanditus  Tsuneki,  1974;  Thailand  (new 

name  and  new  status  for  liu^ama  T^eki,  1963) 
Plassaloecus  annulatm  ssp.  koreanus  Tsuneki.  1974; Korea 
Passaloecus  ribauti  Merisuo,  1974;  s.  France 
Frosopigastra  nunOda  Pulawski,  1975;  Tunisia 
Psen  ledercq i      Litfi,  1974;  Madagascar 
Psenulus  alveolatus  van  Lith,  1974;  Rhodesia 
AemiAis  mrifiueiatm  van  Ltth,  1974;  Sierra  Leone 
Fitmtbts  bidcntauts  ^sp.  psfiidSusvBn  Lith,  1974;  Zaire, 

Malawi,  Riiodesia,  GublM 
Aemifttf  AeeDOMinensb  van  Lith,  1974;  Sfena  Leone, 

Guinea 

Psenulus  jacoti  van  Lith,  1974;  S.  Africa 
Psenulus  leoninus  van  Lith,  1974;  Sierra  Leone 
Psenubtt  owerU  van  Lith,  1974;  Sierra  Leone 
Psemtbis  n«ifiom  van  Lith.  1974;  Ethiopia 
Pseiiulw:  sapobaensis  van  Lith,  1974;  Nigeria 
Fsenuius  thaianus  Tsuneki,  1974;  Thailand 
PSemtbu  iMlM(0gf  van  Uth,  1974;  Guuiea 
Fteudorurneria  cotUonl  Ledercq,  1974;  AttStnUa: 
Victoria 

Pseudotumeria  urrttorkOb  Ledercq,  1974;  Australia: 
ACT 
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Rhopalum  atlantkum  R.  Bohart,  1974;  US.:  Atlantic 

States 

Rhopdum  eoarettttum  up.  karume  Tsuneki.  1974; 

Korea 

Rhopalum  nippomcum  ssp.  choseneme  I  suneki,  1974; 
Korea 

Rhopabmpaeifiaim  R.  Bohart,  1974;  U^.:  CaUf., 
Ore.,  Nevada 

Sphex  lanoi  Tsuneki.  1974;  Thailand 
Tachytes  codanocarpi  Pulawski,  1975;  Australia:  S. 
Australia 

Tachytes  duhiosus  Tsuneki,  1974;  Thailand 
Tachytes  fruticis  ssp.  taiatms  Tsuneki,  1974;  Thailand 
TYj^mQfloiuppeniUcuktum  TsuneM,  1974;  Borneo 
Trypoxylon  monsmwsum  Tsuneki,  1974;  Thailand 
Trypoxylnn  pappi  Tsuneki,  1974;  Korea 
Trypoxylon  wripe^  ssp.  nasutum  Tsuneki,  1974;  Korea 
MlUamsita  bushiella  Ledercq*  1974;  Australia:  S. 
Australia 

imanuUttriekleag  Ladercq,  1974;  Aostnlia:  N.S. 
Wale* 

Waikamiai  veOttm  Ledercq,  1974;  Aintnfia:  W. 
Australia 

Literature  (partially  annotated): 
Alayo,  D.  P.,  1973.  Catalogo  de  los  Himenopteros 
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CAPITALS:  AH  names  for  taxa  above  the  generic 
level.  The  first  letter  of  each  generic  or  subgeneric 
name  is  capitalized. 

Boldface:  Valid  generic  and  subgeneric  names. 

Roman:  Specific  and  subspeciflc  names  of  Spheci- 


dae,  followed  by  the  author  of  the  name  and  the 
genus  in  which  the  name  is  now  placed.  The  author's 
name  is  in  parentheses  if  he  used  a  different  genus 
originally.  Endings  of  species-group  names  have  been 
corrected  where  necessary  to  agree  in  gender  with 
the  genus  to  which  they  are  presently  referred. 


abacta  Shcstakov,  Cerccris,  576 
abata  J.  Parker,  Bembix,  54S 
abax  Lcclcrcq,  Dasyproctus,  420 
abbottii  W.  Fox.  Sphex,  114 
abbottii  Wcstwood,  Ampulex,  12 
abbreviata  Banks,  CercerU. 
abbreviata  (Fabricius),  Eremnopliila.  HI 
abbreviata  (Turner),  Lirw,  243 
abbreviatus  Strand,  Dolichurus,  62 
abdelcadei  Lepeletiet,  PluLanthus,  iht 
abdclkadcr  Lucas,  Philanthus,  -S66 
abdita  (Kohl),  Ixodontia,  123 
abdilum  Arnold,  Trypoxylon,  MS 
abditus  (Kohl),  Lindcnius,  2M 
abditus  Kohl,  Tachysphex,  2Ii 
abdominalis  Ashmcad,  PIcnoculus,  ^1 1 
abdominalis  Baker,  Oxybelus,  '^f'f> 
abdominalis  Cresson,  Mellinus.  442 
abdominalis  (Cresson),  Palmodcs,  L22 
abdominalis  (Crcvwn),  Pscudopllsus,  503 
abdominalis  (Dahlbom),  Stizoidcs,  i2& 
abdominalis  F.  Smith.  Dolichurus.  fiH 
abdominalis  (Fabricius),  Cerceris,  576 
abdominalis  Gucrin-Mcncvillc,  Larra,  237 
abdominalis  (Guerin-.Meneville),  Patanys- 

son,  44,  Ifia 
atidominalis  (Panzer),  Astata,  212 
abdominalis  Perly,  Trigonopsis,  2S 
abdominalis  (Say),  Tachytes,  263 
abdominalis  (W.  Fox),  Moniaccra,  39S 
abdominalis  Williams,  Solicrella.  313 
abcillei  (Marquet),  Podalonia,  L44 
abercornensis  Arnold,  Bembix,  545 
abcrcorncnsis  Arnold,  Tachytes,  2^ 
abcrrans  Duckc,  Bothynostcthus,  J52 
aberrans  (Eversmann),  Sphecius,  511 
abcrrans  (Cussakovskij),  Lcstica,  4U 
aberrans  Turner,  Pison.  ii5 
aberti  Haldeman,  Ammophila,  150 
ablatus  Nurse,  Tachysphex,  221 
Ablepharipus  Perkins,  48, 12£ 
abjectus  Kohl,  Tachysphex,  273 


abnormis  (Blackburn),  Ectcmnius,  424 
abnormis  (Kohl),  Polemistus,  Ifii 
abnormis  Tsucnki,  Odontocrabro,  418 
abnormis  (Turner),  Lartisson,  44^  2fiS 
aborensis  Nurse,  Ampulex.  21 
abragcnsis  Priesner,  Bembix,  545 
abscondicus  Andrade,  Miscophus,  1L2 
absoluta  Nurse.  Astata,  212 
abyssinica  (Arnold).  Liris,  241 
abyssinicus  (Arnold),  Ectemnius,  424 
abyssinicus  Arnold,  Philanthus,  564.  566 
abyssinicus  (Arnold),  Sphex.  1 14 
Acanthocnbro  Perkins,  48,  23& 
acanthomcrus  (Moricc),  Bembecinus. 
530 

acanthomerus  Pate,  Encopognathus,  380 
acanthophlla  Cockerell,  Cerceris,  576 
acanthophora  Gussakovskij,  Prosopigas- 
tra,  285 

acanthophorus  (Kohl),  Crossocerus,  400 
Acanthoslcthus  F.  Smith.  5L  421 
acavai  Pate,  Foxita,  416 
acccpta  Lcclcrcq,  Piyuma,  410 
accUnc  (Kohl),  Chalybion,  ISll 
accola  Kohl,  Cerceris,  587 
accumulator  F.  Smith,  Trypoxylon,  245 
acephalus  Leclercq,  Crossocerus,  400 
aciculata  (Cameron),  Liris,  244 
aciculatus  (Provanchet).  Ectcmnius.  425 
acolhua  Saussurc,  Cerceris,  576 
acoUae  Leclercq,  Podagritus,  122 
Acolpus  Vachal, 

acrobatcs  (Kohl),  Tachysphex,  273 
actaeon  Beaumont,  Tachysphex,  21&. 
aculeata  (Fernald),  Ammophila,  151 
aculeatus  Thomson,  Oxybelus,  1£2 
acuta  (Fernald),  Ammophila,  150 
acuta  Radoszkowski,  Cerceris,  576 
acutangulum  Arnold,  Trypoxylon,  145 
acutemarginatus  Strand,  Tachysphex,  272 
acuticornis  F.  Morawilz,  Oxybelus,  Igfi 
acutissimus  Bischoff,  Oxybelus,  366 


acutus  Baker,  Oxybelus,  Jfi2 
acutus  (Patton),  Tachysphex,  222 
adac  Turner,  Cerceris,  576 
adamsi  Titus,  Diodonius,  123 
adamsoni  Arnold,  Philanthus,  5^4 
adelaidac  Turner,  Tachysphex,  222 
adclpha  Kohl,  Ammophila.  1 50 
adelpha  Kohl.  Cerceris,  52fi 
adelphiae  Sandhouse.  Trypoxylon,  14& 
adclphus  Richards,  Microstigmus,  122 
adclphus  W.  F.  Kirby,  Stizus,  526 
adhaesus  (Kohl),  Crossocerus,  400 
adiaphilus  Krombein,  Nippononysson, 
467 

adjunctus  Kohl,  Tachysphex,  272 
admirabilis  Radoszkowski,  Bembix,  545 
admirabilis  Turner,  Tachytes,  263 
adonis  (Handlirsch),  Editha,  542 
adornatus  (Bradley),  Hoplisoidcs,  521 
adriaansci  Wilcke,  Ammophila,  151 
adspectans  (Blackburn),  Ectemnius.  424 
adulatrix  Arnold,  Cerceris,  577 
adumbrata  (Handhrsch),  Rubrica,  540 
advena  F.  Smith,  Crabro,  407 
adventicus  (Beaumont).  Dienoplus.  496 
advenus  Putawski,  Tachytes,  272 
aedilis  (F.  Smith),  Liris,  244 
acgyptia  Kohl,  Solicrella,  313 
acgyptiaca  Beaumont,  Liris.  246 
acgyptiaca  Radoszkowski,  Mimcsa,  161 
aegyptiacum  Gussakovskij.  Trypoxylon. 
245 

aegyptiacum  Klug,  Scctiphron,  106 
acgyptiacus  Moricc.  Tachysphex.  274 
aegyptiacus  Pulawski,  Tachytes,  2^ 
acgyptiacus  (Schulz),  Dienoplus,  496 
aegyptium  Kohl,  Trypoxylon.  345 
aegyptium  (Linnaeus),  Scelipluon,  106 
aegyptius  (Kohl),  Lindenius.  384 
aegyptius  (Lcpcteticr).  Prionyx,  1 33 
aegyptius  Lcpcleticr,  Stizus,  526 
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uegyptius  Morice.  Miscophu»,  317 
aellos  Menkc.  Ammophila.  liQ 
acmula  Arnold,  Cerceris,  Hi 
acmulans  (Kohl),  Hoplammophila.  Ml 
aemulans  (Kohl),  Po«Jagritus,  2ii 
acmuloides  Leclercq,  Cerceris.  576 
acmulum  Kohl,  Sccliphron.  H)6 
aeinuius  (Handlirsth).  Bembecinus,  530 
aeinulus  Kohl,  Tachysphex.  372 
acnca  (Fabrkiu^i),  Ampulcx.  22 
acnca  (Handlirsch),  Ochlcroptcra,  490 
acnca  Spinola,  Ampulex,  77 
acncsccns  (Bridwcll),  Miscophus,  ill 
aencNcens  (Dahlbom).  Lindenius,  384 
acncus  t.  Saunders,  Tachytes,  2hl 
aencus  Turner,  Auchcnophorus.  3?7 
acncipcnnc  Arnold,  Trypoxylon,  MS 
aenigma  Honore,  Miscophus.  I1& 
acquadoricus  (Strand),  Podagritus,  397 
acqualis  (HandlirM:h),  Pscudoplisus,  503 
aequalls  (Patton),  Synnevrus,  470 
acqualis  Provancher.  Cerceris,  SIL 
acqualis  W.  Kox,  Crabro,  407 
aequalis  (\V.  Fox),  Liris.  2AA 
acqualis  W.  Fox,  Tachysphex,  222 
acquipunctatus  Pate.  Oxybclus, 
acrarium  Patton,  Chlorion, 
aerata  Kazenas,  Cerceris.  126 
acrcola  Bradley,  Ampulcx,  22 
acripilosa  Tsuneki,  Larra,  212 
acrofacics  (Malloch).  Pluto,  171 
acstivalc  Richards,  Trypoxylon,  34 R 
aestivalis  Mercet.  Stizus,  526 
acstuans  Turner.  Tachytes,  261 
aestuosus  Bingham,  Oxybclus,  366 
acta  Pale,  Croisoterus,  400 
aethiopica  Empey,  Cerceris,  622 
aethiopica  Kohl,  Lyroda,  222 
aethiupicus  Arnold,  Tachysphex.  222 
acthiopicus  Cameron,  Oxybelus,  M6 
aethiops  (Cresson),  Tachysphex,  212 
acthiops  (I''.  Smith),  Laiia,  237 
aethiops  (llandlirsch),  Handlirschia,  32^ 

afcr  Lepeletier,  Sphcx,  UA 
afcr  Morice,  Diodontus,  122 
affine.  F.  Smith.  Chlorion.  SA 
affinc  (Fabricius).  Sceliphron,  lilS 
affine  (Maindron),  Sceliphron,  LQ& 
affinis  (Cameron),  Bicyrtcs,  537 
affinis  Dahlbom,  Bembix,  SAS 
affinis  F.  Morawitz,  Palarus,  221 
affinis  (F.  Smith),  Fctemnius,  42£l 
affinis  F.  Smith,  [rigonopsis,  211 
affinis  Gusslkovskij,  Belomicrus,  'iitl 
affinis  Gussakovskij,  Psen,  166 
affinis  Gussakovskij,  Solierella,  XQ 
affinis  (Hacker  &  Cockercll),  Scrico- 

phorus,  302 
affinis  Kazcnas,  Lindcnius,  3H4 
affinis  Lepeletier  and  BruUe,  Crosso- 

ccrus,  4IIL 
affinis  (Lucas),  Isodontia,  12^ 
affinis  Marquet,  Oxybclus,  368 
affinis  Pulawski,  Miscophus,  31S 
affinis  (Rohwer),  Solierella.  313 
affinis  (Rossi),  Cerceris  583 
affinis  (Spinola),  Oienoplus,  496 
affinis  Turner.  Aphelotoma,  2fl 
affinis  Vandcr  Linden,  Astata,  212 
affinis  (W.  Kirby),  Podaionia,  113 
affinis  ( Wesmael),  Crossocerus,  iOfl 


afglianica  Baltha$4ir,  Ammophila,  1 50 
afghanica  Balthasar.  Podaionia,  HI 
afghaniensis  (Beaumont),  Prionyx,  Hi 
afra  Handlirsch,  Bembix,  5i5 
africana  (Arnold),  Dryudella,  21i 
africana  Beaumont,  Prosopigastra,  2M. 
ufricana  Cameron.  Ampulcx,  22 
africana  Cameron,  Cerceris,  5K4 
africana  (Leclercq),  Xysma,  IM 
africana  Turner,  Liris,  244 
africjinula  Brauns.  Cerceris,  576 
africanus  Beaumont.  Palarus,  221 
africanus  Kohl.  Oxybclus,  HJ. 
africanus  Leclercq.  Encopognaihus,  380 
africanus  (MaidI),  Gastroscricus,  256 
africanus  Mercet,  Goryles,  501 
africanus  Pulawski,  Tachysphex,  274 
africanus  (Radoszkowski),  Pseudopli- 
sus,  iOl 

africanus  Turner,  Ammatomuv  513 

Afrogory tes  Menkc,  53. 522 

affumata  Schlctterer.  Cerceris,  582 

agadiriensis  Andradc.  Miscophus,  318 

agadiriensis  Nadig.  Tachytes.  263 

agalcna  Gittins,  Mimesa,  161 

agamemnon  Richards,  Trypoxylon,  318 

agile  (F.  Smith),  Pison.  liS 

agile  Kohl,  Podium,  96 

agilis  F.  Smith,  Astata,  212 

agilis  (F.  Smith),  Bembecinus,  ilO 

agilis  (F.  Smith),  Uasyproctus,  12Q 

agilis  (F.  Smith),  Liris,  2M 

agilis  F.  Smith,  Oxybclus,  366 

agilis  (F.  Smith),  Tachypshcx,  222 

agitata  (Turner),  Liris.  211 

uglaia  (Handllrsch).  Hoplisoides,  i2Q. 

agnata  Turner.  Cerceris.  576 

agnitus  Brcthcs,  Oxybelus,  366 

Agnosicrabro  Pate,  12 

agnus  Pulawski,  Tachysphex,  272 

Agraptus  Wesmael,  S2 

.igrcstis  J.  Parker,  Bembix,  545 

aguUias  Empty,  Cerceris,  629 

agycus  (Cameron).  Fctemnius,  121 

ahasveruN  Kohl,  Sphcx.  LM 

aino  (Tsuneki),  Crossocerus,  400 

aino  Tsuneki,  Gorytcs,  501 

Ainocrabro  Tsuneki,  48^  22S 

airensis  Berland,  Ammophila.  1  50 

ais  Pate,  Fctcmnius,  428 

aiurnnensis  Giner  Man',  Gastrosericus,  2£6 

ajax  (Rohwer),  Pscnulus,  HI 

ajaxellus  (Rohwer),  Psenulus,  LI2 

ajjcr  Beaumont,  Laphyragogus,  2211 

akrofisianus  Balthasar,  Miscophus,  31 H 

alacer  (Bingtuim),  Lcstica,  13b 

alacer  Kohl,  Sphcx,  111 

alacris  Arnold,  Tachytes,  263 

alacris  Mickel,  Cerceris,  581 

alacris  J.  Parker,  Bembix,  545 

alamos  Scullcn,  Cerceris,  576 

alaope  Banks.  Cerceris.  579 

alaris  Brauns,  Kohtiella,  11  286. 

alaiis  (Saussure),  Liris,  211 

alastoroides  Turner,  Cerceris.  126 

alata  (Panzer).  Lcstica,  430 

alatulus  (Dahlbom).  Ectemnius,  426 

alaya  (Pate),  Hoplisoides,  570 

alayoi  Pulawski,  Tachysphex.  27? 

albarenac  Scullen.  Eucerceris.  591 

alberti  (Arnold).  Liris.  211 

albcrtus  (Carter),  Crossocerus,  407 


albibarbis  (Arnold),  llovanysson,  472 
albicantia  J.  Parker,  Steniolia,  553 
albicapilla  Arnold,  Bembix,  ili 
albiceps  (Gussakovskij),  Philanthinus,  570 
albiccra  (C.  Fox),  Glcnostictia,  552 
albicincta  Klug.  Cerceris,  116. 
albicolor  Shcstakov.  Cerceris,  583 
albida  Scullen,  Cerceris,  587 
albidula  Turner.  Bembix,  545 
alhidulus  (Lepeletier),  Gorytes,  501 
albifacics  (Malloch),  Pluto,  LIL 
albifrons  Cresson,  Pliilanthus,  161 
albifrons  F.  Smith.  Cerceris,  576 
albifrons  Fabricius,  Sphcx,  1 14 
albifrons  Villers,  Sphex,  LLZ 
albigena  Cameron,  Cerceris.  576 
albilabris  (Fabricius).  Lindenius,  384 
albilabris  (Lepeletier),  Gorytcs,  501 
albimaculatus  Kazenas.  Oxybclus,  366 
albimana  Taschenbcrg,  Cerceris.  122 
albinota  Scullen.  Cerceris,  579 
albipcs  (Ashmcad),  Solierella,  31  3 
albipes  F.  Morawitz,  Oxybelus,  366 
albipes  (F.  Smith),  Podagritus,  322 
albipes  F.  Smith,  Trypoxylon,  345 
albipicta  V.  Smith,  Cerceris,  576 
albisectus  (Lepeletier  and  Serville). 

Prionyx,  13^ 
albispinosa  Arnold.  Cerceris.  126 
albitarse  Fabricius.  Trypoxylon,  348 
albitarsc  of  Richards.  Trypoxylon.  349 
albitomentosus  (Bradley),  Hapalomelli- 

nus.  il,121 
alboaira  Walker,  Cerceris,  126 
albucinctus  (Lucas),  Tachysphex,  272 
alboclypeala  Bradley,  Spilomena,  121 
albocollaris  (Ashmead),  Crossocerus.  400 
albofasciata  F.  Smith.  Bembix.  545 
albofasciata  (Rossi),  Cerceris,  576 
albofasciata  (Thunberg).  Cerceris.  576 
albohirsuta  (Tsuneki).  Podaionia,  111 
albohirta  (Turner),  Isodontia,  123 
albolineala  (Cameron),  Cerceris,  576 
albomaculatus  Andradc,  Miscophus.  318 
albomaculatus  (Mickel).  Oxybelus,  369 
albomaculatus  Tsuneki,  Fctemnius,  474 
albomarginatus  (Cresson),  Epinysson,  472 
albonigrum  Richards,  Trypoxylon,  348 
albonotata  Vandet  Linden.  Cerceris.  5R6 
albonotatus.  Walker,  Tachytes,  263 
albopectinatus  (Taschenb«rg).  Prionyx, 

Lll 

albopectoris  Empey.  Cerceris.  126 
albopictus  Radoszkowski,  Oxybclus,  366 
albopictus  Taschenberg.  Philanthus,  161 
albopilosa  Arnold,  Bembix.  Hi 
albopilosa  Tsuneki.  Liris,  211 
albopilosa  (Tsuneki),  Mimesa,  161 
atbopilosella  Cameron.  Astata.  212 
albopilosum  W.  Fox,  Trypoxylon,  349 
albopilosus  Cresson,  Philanthus,  161 
alboscutellatus  Arnold,  Psenulus,  172 
albosignatus  tL  Smith,  Oxybelus,  362 
albosignatus  W.  Fox,  Gorytes,  501 
olbospiniferus  (Reed),  Prionyx.  131 
albotegulata  Arnold,  Cerceris,  577 
albotomentosa  Morice,  Ammophila.  1 50 
alboviltosa  Cameron,  Astata,  212 
atbovitlosulus  (Giordani  Soika),  Prionyx, 
131 

albovillosum  (Cameron),  Penepodium,  22 
albufeirae  Andtade,  Miscophus,  ILfi 
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alcatae  Leclercq,  Encopognutlius,  2M 
alceste  Mickel.  Cerceris.  S12 
alcyone  Arnold.  Cerceris,  S77 
aldabra  J.  Parker.  Bembix.  ^4^ 
aldrichi  Sandhousc,  Trypoxyton.  34S 
alecto  (F.  Smith).  Larra,  2i2 
alcmon  van  dcr  Vecht,  hodontia,  L21 
Atcpidaspis  A.  Costa,  46 
alcvinus  Lcclcrcq.  Podagritus,  222 
olcxandrac  I-.  Morawitz,  Ccrcciis,  ^77 
airierii  Monore.  Miscophus,  3lg 
alfierii  Mochi,  Cerceris,  585 
alficrii  Pricsncr,  Bembix,  54.S 
alfierii  Pulawski,  Tachytes.  263 
alfkcni  (Ducke),  Metanysson,  Ifii 
algeriensis  Lohrmarm,  Bembix,  M6 
algericnsis  Sthuiz,  Bembix,  548 
algericnsis  (Schulz),  Cerceris, 
algira  (Kohl),  ParapMimmophila,  L33 
algirica  Schletterer,  Cerceris,  5&2 
algirica  (Thunberg),  Cerceris,  SR7 
algiricum  Kohl,  Pison.  335 
algirm  ( Kohl),  Lindcnius,  IM 
algirut  Kohl.  Tachy^iphex,  22S 
algocnsc  Arnold,  Trypoxyton,  345 
algoensis  Arnold.  Bembix.  547 
alicantina  (Mcrcct).  Dicnoplus, 
alicantinus  Mcrcct  Nysson,  469 
aliccac  Turner,  Scricophorus,  302 
aJiciac  (Turner),  Podagritus,  222 
AUcrabro  Tsuneki.  48^  J22 
alienus  (Krombein),  Psenulus,  LZ2 
alini  Tiuneki,  Cerceris,  iSi 
ahpes  (Bingham).  Ammatomus,  ILl 
ali&ana  Tsuneki,  Ampulcx,  U 
allshanus  Tsuneki,  Ectemnius,  424 
alishanus  (Tsuneki),  Polcmistus.  Ifii 
alishanus  Tsuneki.  Ps«n,  \hh 
alishanus  Tsuneki.  Stigmus,  L82 
alleni  Richards,  Trypoxylon,  348 
Alliognathus  Ashmead,  41 
allionii  Dahlbom.  Philanthus,  ith. 
allonymum  Schulz,  Pison,  215 
alluaudi  (Berland),  Prionyx,  LU 
allunga  Evans  and  Matthews,  Bembix,  54£ 
allwini  Dalla  Torre,  Philanthus, 
almagius  Lcclcrc-q.  Podagritus.  22JI 
alorus  Nagy,  Dolichurus,  £tM 
alpaca  K.  Parker,  Astata,  212 
alpestris  Cameron.  Astata,  212 
alpestris  Cameron.  Crabro,  407 
alpcstris  Cameron.  .Mellinus.  443 
alpestris  (Cameron),  Podalonia,  IM 
alpestris  (Cameron).  Pseudoplisus. 
alpestris  Rohwer,  Tachysphcx,  272 
alpheus  Pate.  Ectemnius.  424 
alpicola  Beaumont.  Ammophila,  153 
alpina  (Kohl).  Po<lalonta,  lii 
alpinus  Handlirsch,  .Mellinus,  449 
alpinus  Imhoff,  Crabro,  407 
Alpiothyreopus  Noskicwicz  and  Chudoba. 
21 

altaicus  i'.  .Morawitz,  Crabro,  407 
altaicnsis  (Tsuneki),  Podalonia,  144 
altamazonica  Williams.  Larra,  222 
altcmatus  van  dcr  Vecht,  Bembecinus. 

530 

altibia  (Strand).  Prionyx,  \M 
alticola  Cameron,  Ammophila,  153 
alticola  Cameron,  Crabro,  407 
alticola  (Cameron).  Pseudoplisus.  5£L2 
alticola  F.  Morawitz,  Crabro.  407 


alticola  Tsuneki.  Crossoccrus,  4f)fl 
alticola  (Viereck),  Mimumesa,  IM 
alticollis  Beaumont,  Lindenius,  2B4 
altigcna  Dalla  Torre,  Crabro,  iQI 
altigena  Gussakovskij,  Ammophib.  LSD 
alutaceum  Richards.  Trypoxylon,  242 
alutaccus  Lcclcrcq,  Podagritus,  J2i 
alveolatus  van  Lith,  Psenulus,  629 
Alyson  Jurinc,  51 
AlysM>n  Panzer,  SL 
ALYSSONINI.  59, 451 456 
amabihs  Arnold,  Philanthus,  564 
amahuaca  Pate,  Entomocrabro,  212 
amakosa  Banks,  Cerceris,  511 
amamiensis  Tsuneki  and  lida,  [>oli- 

churus.  62 
amamiensis  Tsuneki.  Bembecinus,  511 
amamiensis  Tsuneki,  Cerceris,  5&2 
Amaripa  Pate,  42 
amaripa  Pate,  Pac,  413 
amathusia  Beaumont,  Cerceris,  577 
amator  F.  Smith.  Sphex,  LL4 
amatoria  Arnold,  Cerceris,  577 
amaura  Kohl.  Cerceris.  584 
amazonica  Duckc,  Nitela,  4^  225 
amazonica  Ducke.  Solierella,  212 
amazonus  F.  Smith.  Tachytes,  262 
ambidcns  Kohl,  Tachytes,  263 
ambiguum  Tsuneki,  Trypoxylon,  345 
ambiguus  Arnold,  Tachysphex,  222 
ambiguus  (Dahlbom),  Crossocerus,  411Q 
ambiguus  Gerstaecker,  Oxybelus.  26S 
ambiguus  Handlirsch,  Gorytes,  51U 
ambiguus  (Schenck),  Psenulus,  LZ2 
amboinensis  van  Lith.  Pscn,  166 
ambositrac  Leclercq,  Tachysphex,  272 
ambustus  Klug,  Palarus,  290 
amcghinoi  Brcthes.  Cerceris,  577 
amenaruis  (Pulawski),  Dryudclla,  213 
americana  (Cresson),  Larra.  2XL 
amcricana  Fabricius,  Bembix,  545 
americana  (Saussurc),  Larra,  221 
americanus  Packard,  Diodontus,  179 
amcricanus  Packard.  Stigmus,  188 
americanus  (Robertson).  Oxybelus,  262 
amcricanus  Spinola.  Oxybelus,  366 
amcricanus  W.  Fox,  Miscophus,  Hjj 
ametinus  Cameron,  Tachytes.  265 
ami  Tsuneki,  Stigmus,  LSL2 
amiculus  Banks,  Tachytes,  265 
ammanitus  Lcclcrcq,  Ectcmnius,  424 
Ammatomus  A.  Costa.  51,  -SI 2 
ammatticum  Leclercq.  Rhopalum,  2fi2 
Ammobia  Billberg.  22 
ammochrysus  Schulz.  Philanthus,  564 
Ammophila  W.  Kirby,  29,  141 
AMMOPHILINI.  58»  134,  LLZ 
ammophiloides  A.  Costa,  Trypoxylon, 

245 

Ammophilus  Latreille.  4Q 
Ammophilus  Perty.  Ifi 
Ammophylus  Latreille.  4Q 
Ammoplancllus  Gussakovskij,  42,  198 
Ammoplanops  Gussakovskij,  42, 197 
Ammoplanoptcrus  Mochi,  42 
Ammoplanut  Gussakovskij,  42, 122 
Ammops«n  Krombein,  40, 153 
Ammosphccidium  Kohl,  4 S 
amochlona  (Pulawski),  Dryudella,  213 
amocna  Handlirsch,  Bembix,  545 
amoena  Stal,  Ampulcx,  21 
amoenus  (F.  Smith),  Stizoides,  528 


ampla  Banks,  Cerceris,  £81 
ampilccps  Krombein.  Spilomcna.  L23 
amplipcnnis  (F.  Smith).  Larra.  221 
amplus  W.  Fox.  Tachysphex,  272 
Ampulex  Jurinc,  21L  24 
AMPULICINI,  58,  24 
A.MPULICINAE,  57,  6i  66 
amu  Pate,  Tracheliodes.  405 
amurcnsis  ( Kohl),  Crossocerus,  400 
Anacrabro  P.ickard,  46,  377 
Anacrucis  Rayment,  44 
anaetis  (Pate),  Xerogorytes,  53^  517 
analis  Arnold,  Tachysphex,  222 
analis  Cresson,  Oxybelus,  366 
analis  Fabricius,  L;irra,  221 
analis  Gerstaecker,  Oxybelus,  370 
anamicnsc  Tsuneki.  To'po^y'on'  5^ 
anathema  (Rossi),  Larra,  4i  221 
anatolica  (Beaumont),  Hoplammophila, 
141 

anatolica  (Pulawski).  Dryudella,  211 
anatolicus  Beaumont,  Bembecinus,  532 
anatoltcus  Beaumont.  Lindenius,  284 
anatolicus  Beaumont.  Miscophus,  318 
anatolicus  (Kohl).  Palmodes.  L2Z 
ancara  (Saussurc),  Liris,  ?44 
anceps  .Arnold.  Tachysphex,  272 
anccps  (Mocsary),  Gorytes,  5fll 
anchoratus  Mantero,  Stizus,  526 
anchorites  Turner,  Stizus,  5  26 
ancilla  Arnold.  Cerceris,  584 
Ancistromma  W.  Fox.  41.  259 
andalgalensis  Fritz  and  Toro,  Cerceris, 
577 

andalsiacus  Tsuneki.  Oxybelus.  366 
andalusiacus  Kohl.  Philanthus,  566 
andalusiacus  Spinola,  Oxybelus,  266 
andalusiaticus  Moczar,  Oxybelus,  366 
andamanicum  Kohl.  Sceliphron.  1116 
andersoni  Turner,  Cerceris,  577 
andina  Brcthes,  Cerceris,  577 
andinus  Brcthes,  Oxybelus,  266 
andradci  Beaumont,  Solierella.  313 
andradei  P.  Verhoeff.  .Miscophus,  318 
andrei  (F.  Morawitz),  Podalonia,  144 
andrci  Gussakovskij,  Cerceris,  577 
andrei  (Handlirsch),  Sticiia.  542 
andrcniformis  Cameron.  I'acliytcs, 

263.  265 
Androciabio  Leclercq,  49,  422 
andtogynus  (Rossi),  Philanthus.  566 
ancrus  Leclercq,  Podagritus,  221 
angelae  (Kohl).  Pseudoscolia.  573 
angclicus  (Kincaid),  Crossocerus,  400 
angularis  CockereU.  Cerceris,  511 
angularis  Gussakovskij,  Ammoplanus,  L28 
angularis  (H.  Smith),  Synnevrus,  42fl 
angularis  Mickel.  Tachysphex,  212 
angularis  W.  Fox,  Pcmphredon.  182 
angulaia  (F.  Smith),  Bicyrtcs,  512 
angulata  Rohwer.  Eucerceris,  591 
angulatus  (Malloch),  Pscnco,  165 
angulicollc  Cameron,  Khopalum,  389 
angusticollis  (Arnold),  Dasyproctus,  420 
angulicollis  (Tsuneki),  Mimesa,  L61 
angulicornis  (Malloch).  Pluto.  ITJ 
angulifera  (Strand),  Bicyrtes.  537 
angulifrons  van  Lith,  Pscn,  166 
angustata  F.  Morawitz,  Cerceris,  577 
angustata  (Taschenberg).  Liris.  245 
angustatus  (Ashmead),  Gorytes,  628 
angustatus  Pulawski,  Tachypshex,  222 
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angustatus  Turner,  Plulanthus,  .S6.S 
angusiicollis  Spinola.  Ampulex.  22 
angustifrons  (Arnold),  Bembecinus,  S3£t 
angustifrons  (Arnold),  Dajypioctus.  420 
angustifrons  Kohl,  Larra,  2iZ 
angustifront  Kohl,  PhiUnthuj,  ihi. 
angustifrons  Kohl,  Podium.  2£ 
angustifrons  .Schulthcs<i,  Prosopigastra, 
2fiS 

aiigusttfrons  Tsuneki,  Ccrccris,  HZ 
angustipeliolatum  Tsuneki,  Rhopalum. 
389 

angustirostris  Shcstakov,  C?ccccris,  -S77 
angu&tivenlris  (Arnold).  Liris.  2M 
angustus  Arnold.  Tachysphcx.  22A 
anguMus  GuNsakovskij,  Pa!isaloccu»,  IM 
angustus  J.  Parker,  Selman,  iAl 
angusius  (Provancher),  Gorytc?,  51U 
angustus  Sau»urc,  Oxybelus,  366 
anilis  (Handlirsch),  .Microbembcx,  S2S. 
anisitsi  (Strand),  Bicyrtes,  5  37 
anisitvi  Strand.  Tachytcs,  262 
anna  Dunning,  Phitanthus,  Sfi.S 
annae  Dunning,  Philanthus, 
annamcnsis  van  Lith,  Psenulus.  1 72 
annandali  Bingham.  Cerceris,  S80 
annandali  (Bingham),  Crossocerus,  400 
annexa  Kohl,  Cerceris.  ifii 
annou  Hccr,  Ammophila,  31^  I  <4 
annulare  Dahlbom,  Trypoxylon,  3i& 
annularis  (Christ ),  Mellinus. 
annularis  Poda.  Sphex,  LLZ 
annulala  J.  Parker,  Bicyrtcs,  <17 
annul.ila  Klug.  Cerceris,  S83 
annulata  (Rossi),  Cerceris,  S77 
annulatum  Brethes.  Trypoxylon,  348 
annulatum  (Crcsson)  Sccliphron,  IPS 
annulatum  Richards,  Trypoxylon,  349 
annulatus  (Evcrsmann).  Dicnoplus,  49ft 
annulatus  (Gimmerthal),  Mellinus,  449 
annulatus  (Klug),  Stizus,  Sid 
annulatus  Lepeletier  and  BruUe, 

Crossoecrus,  401 
annulatus  Lichtcnstcin,  Sphcx.  LL2 
annulatus  (Say),  Passaloccus, 
annulatus  Spinola,  Trachypus,  568 
annulatus  Theobald.  Philanthus.  il^  567 
annulatus  (Walker).  Palarus.  221 
annulicornis  (Tsuneki).  Polcmistus,  L&S 
annuligera  Taschenberg.  Cerceris,  S77 
annulipcs  Brethes,  Cerceris,  577 
annulipes  Cameron,  Alysson,  458 
annulipes  (Cameron),  Pluto,  LZI 
annulipes  Cameron.  Trypoxylon.  346 
annulipcs  (Lepeletier  and  Brulli), 

Crossoccrus,  400 
annulipcs  Motschulsky.  Ampulex,  U 
annulipcs  Taschenberg.  Trypoxylon.  34') 
annulitatsis  Cameron,  Trachypus,  568 
annulus  (Dahlbom).  Crossocerus,  400 
anomala  Manicro,  Pisonopsis,  337 
anomala  Taschenberg,  Ammophila,  153 
anoinalipes  Arnold,  Bembix.  545 
AnomiopteTyx  Gussakovskij,  42. 1^ 
anomoneurae  (Yasumatsu).  Psenulus, 

122 

anonymus  Lcclcrcq.  Sphex.  1  IS 
Anothyreus  Dahlbom.  ^ 
Anoxybclus  Kohl, 
ansa  Shesiakov.  Cerceris,  577 
antaca  (Saussure),  Liris.  2AA. 
antacus  Holthusius,  Sphex,  LLZ 


antaeus  Lichtenstein,  Sphex,  LLZ 
antaka  (Saussure),  Liris,  2M 
antarcticus  Linnaeus.  Sphex.  LLZ 
antarcs  Andrade,  Miscophus,  318 
antemissa  Brethes,  Cerceris,  5M 
antennalis  Beaumont,  Solicrolla,  31  i 
antennalis  Kohl.  Belomicrus,  Mi 
antcnnata  Duckc.  Solicrclla,  1L2 
antennata  F.  Morawitz,  Cerceris,  ilZ 
antennata  (F.  Smith),  Nesomimesa,  lh2 
antennatus  F.  Smith,  Sphex,  LLS 
antennatus  (Klug).  Sphecius,  510 
antennatus  (Mickcl),  Diodontus,  LZ3 
antennatus  (Rohwer),  Psenulus.  L2i 
antennatus  W.  Fox,  Tachysphcx,  222 
antcum  Lcclercq,  Rhopalum,  28S 
Anthophdus  Dahlbom.  M 
anthracina  (Cameron).  Liris,  ?44 
anthracina  Kohl,  Liris.  244 
anihracinus  (A.  Costa).  Prionyx,  I2i 
anthracinus  F.  Smith,  Pemphredon,  LS2 
anthracinus  (Handlirsch),  Bembecinus, 
5  30 

anthracipenellus  (Taschenberg),  Sagenista. 

anthreniformis  Dalla  Torre.  Tachytcs, 
763 

anthrisci  Wolf.  Passaloccus,  IM 
antica  (F.  Smith).  Liris.  244 
antigae  Antiga  and  Bofill.  Oxybelus,  220. 
antigac  Antiga  and  Bofill.  Tachysphex. 

m 

antillarum  Cameron,  Tachytcs,  2&3 
antillarum  Leclercq.  Rhopalum,  1S2 
antillarum  Pulawski,  Tachypshcx,  222 
antillarum  (Saussure).  Prionyx.  LM 
antilleana  Evans  and  .Matthews,  545 
antillcs  (Krombcin).  Liris.  2M. 
antilope  Tsuneki.Cerccris,  577 
antiopa  (Handlirsch),  Stictia.  -542 
antipodes  F.  Smith,  Ccrccris.  522 
antipodum  (Handlirsch).  Bembecinus. 

antiquclla  Cockcrcll.  Ammophllu.  22^  I  54 

Antomaitinezius  Fritz,  51^  4Zfi 
antoninae  Fabre,  Cerceris,  5JU 
Antronius  Zettcrstcdt.  41. 
anubis  Beaumont,  Liris,  247 
anubis  Pubwski.  Tachypshex,  272 
anxius  (Wcsmael),  Crossocerus,  402 
apache  Banks,  Tachytcs,  264 
apache  (Pate),  Ammoplanellus,  133. 
apache  Pate.  Belomicrus,  2h2 
apakacnsis  Tsuneki,  Tachysphcx.  272 
apakensis  Tsuneki.  Ccrccris,  577 
apakensis  (Tsuneki),  Podalonia,  IA5. 
apakensis  (Tsuneki),  Prionyx,  1 33 
Aphclotoma  Westwood,  38^  Zfl 
aphidiperda  Rohwer,  Stigmus,  ISS. 
aphidium  Mcunier,  Mcllinustcrius,  3& 
aphidum  Lepeletier  and  Brulle, 

Crossocerus.  401 
AphOanthops  Patton,  55, 510 
APHILANTHOPSINI,  6iLS62 
aphrodite  .Menke.  Ammophila.  LSH 
apicale  (Guerin-Mcncvillc).  Chlorion. 
apicalc  W.  Fox.  Trypoxylon.  246 
apicalis  Brulle,  Ammophila,  LSi 
apicalis  F.  Smith,  Ampulex,  22 
apicalis  (F.  Smith),  Isodontia.  LU 
apicalis  (F.  Smith),  Pscudoplisus,  SOI 
apicalis  (F.  Smith),  Trachypus.  5M 


apicalis  Guerin-Meneville,  Ammophila, 
150 

apicalis  Guerin-.Meneville,  Stizus,  526 
apicalis  (Harris).  Isodontia.  L2i 
apicalis  (Klug),  Stizoides.  i2& 
apicahs  (Lepeletier  and  Brulle). 

Fntomognathus,  ljL2 
apicalis  (Saussure),  Isodontia,  122 
apicalis  (W.  Fox),  Liris,  244 
apicalis  W.  Fox.  Tachysphex.  272 
apicalis  Williams.  Plenoculus,  HI 
apicata  Banks,  Eucerceris.  597 
apicata  (Bingham),  Isodontia,  1  23 
apicaius  U.  Smith,  Oxybelus.  262 
apiccpcnnis  Cameron,  Larra,  237 
Apicerceris  Pate,  iS 
apicipenne  Cameron.  Trypoxylon.  MS 
apicipcnnis  Cameron.  Astata,  21  3 
apicipennis  (Cameron).  Liris.  244 
apifaico  (Christ),  Ccrccris,  586 
apiformis  (Arnold),  Fntomognathus,  382 
apiformis  F.  Smith,  Tachytcs,  263,  265 
apilinguaria  (Christ).  Bembix,  548 
Apiraptrix,  Shcstakov,  iS 
Apirairyx  Balthasar.  IS 
Apius  Jurinc. 
Apius  Panzer,  45 

apivnrus  L^itreillc,  Philanthus.  566 
Apobcmbex  Pate,  SA 
Apocrabro  Pate,  iM 
Apoctcmnius  Leclercq,  SQ 
apoctenus  Pulawski,  Tachysphex,  272 
Apoides  Tsuneki.  4JL  ia& 
Aporhopalum  Leclercq,  4T,  ISfi 
Aporia  Wesmael,  4i3 
Aporina  Gussakovskij,  Ml 
apostaia  .Mercet,  Astata,  21  2 
apostoli  Beaumont,  Gastrosericus,  2i£ 
appendiculata  (Cameron).  Liris.  244.  242 
appendiculata  (Taschenberg),  Liris,  244 
appendiculatum  Cameron,  Pison,  136 
appendiculatum  Tsuneki,  Trypoxylon,  6311 
approximata  Turner,  Ampulex,  22 
upproxiinalus  (Turner),  ArpuclophUuf. 
186 

approximatus  Turner,  Tachytcs,  263 
aprunatus  Leclercq,  Ectemnius,  424 
apierinus  (Leclercq),  Polemistus,  US. 
aptus  Marshakov.  Lindenius,  384 
Apycnemia  Leclercq,  4Q 
aquilina  F.  Smith,  Ccrccris.  HI 
aquitana  (Pulawski),  Dryudella,  213 
arabica  Lohrmann,  Bembix,  546 
arabica  W.  F.  Kirby,  Ammophila,  LSD 
orabicum  Gussakovskij,  Trypoxylon, 
Ml 

araboides  Leclercq,  Dasyproctus,  i2iX 
arabs  (Kohl),  Dasyproctus,  420 
arabs  Lepeletier,  Oxybelus,  366 
orabs  (Lepeletier),  Sccliphron,  LQ£ 
orania  Leclercq,  Spilomcna,  131 
arapaho  (Pate),  Oo'ttus,  502 
arapaho  (Pate),  Rhopalum,  ISD 
arasianum  Tsuneki,  Rhopalum,  320 
arator  Turner,  Arpactophilus.  LSfi 
araucanus  Pulawski,  Tachypshex,  272 
araucarius  van  Lith,  Psenulus,  1  72 
araxis  (Kohl).  Pseudoscolia,  i21 
arbuscula  Mickel,  Cerceris,  522 
Arccsilas  Pate,  S2 

archacophilus  Pulawski.  Tachytcs,  263 
Archarpactus  Pate,  22 


Copyri 
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aichboldi  Kxombein,  Trypoxylon,  34fi 
Aichiiphex  Evans,  il 
architcctum  (Lepclctier),  Sceliphion,  iM 
aichitis  Mickcl,  CcrccrU,  SKI 
aichoryctes  Cockerell,  Hoplisus,  H 
aicuata  (F.  Smiih),  Lyroda,  23H 
aicuata  J.  Parker,  Uembix,  iAh 
uicujita  (Ta^-henberg),  Stictu,  242 
aicuuta  Willkms,  Solierella,  ^1  ^ 
aicuatus  (Say),  Fxtemnius,  A2A 
aidens  (Cameron),  Crossocerus,  400 
ardens  F.  Smith,  Ammophila,  Lid 
ardjunae  van  der  Vecht,  Cerceris,  S£S 
areatus  (Taschenberg),  Argogorytes,  492 
arechavaletai  Brethes.  Ammophila,  152 
arcchavjlctai  (Brcthcs),  Bcmbccinus,  S^fl 
archavaletai  Breihes,  Cerceris,  ill 
arcchavaletai  (Brethes),  Podagritus.  22i 
Arccuna  Pate,  il 
architc  Bunks.  Cerceris.  -SS4 
arenuria  d'abridus),  Podalonia,  iAA 
arenaria  Handhrsch,  Bembix,  54S 
arenaria  Krombein,  Soherella,  IM 
arcnoTia  (Linnaeus),  Cerceris,  ^77 
arenaria  (Ludcrwaldt).  Podalonia,  \AA. 
arenaria  SculJen,  F-uccrccris,  521 
arenarius  Arnold,  Belomicroidcs,  IfiJ 
arenarius  Arnold,  Tachysphex,  222 
arenarius  Kazcnas,  Dinetus, 
arenarius  (Panzer).  Gorytcs,  SOI 
arenarum  (Beaumont).  Dienoplus, 
arcnarum  Cockerell,  .Miscophus,  '^l  S 
arcnarCim  Handlirsch,  Stizus.  526 
orcnivagus  Krombein,  Fntomognathus, 
382 

arenivagus  Krombein,  Pluto,  LZl 
arcnosa  (Gmelin),  Cerceris,  S22 
arenosa  (Gmelin).  Podalonia.  \M. 
arcntis  R.  Buhart.  kpinysson.  47? 
arcolata  (Spinola),  Pisonopsis,  332 
areolata  Walker.  Ammophila,  LSO 
argcntarius  Mickel,  Oxybelus.  367 
argentata  (C.  Fox),  Glenostictia,  512 
argentaia  Hurt.  Ammophila,  Li2 
argentata  (Lepeletier).  Podalonia,  lAi 
argentata  (Palisot  de  Bcauvois).  Litis,  244 
argentatum  Schuckard.  Pison,  lis 
argcntatus  Brullc,  Tachytcs.  265 
argentatus  Curtis,  Gxybelus. 
argcntatus  Fabricius.  Sphex.  1 14 
argcntatus  Gussakovskij,  Tachypshcx,  222 
argentatus  (Lepeletier  and  Urulle), 

Fncopognathus.  3K0 
argentatus  (Mocsary),  Prionyx,  LM 
argcntca  (W.  Kitby),  Podalonia.  \AA 
argenteolacialis  (Cameron),  Lyroda.  222 
argcntcofasciatus  Radoszkowski,  Nysson, 

46Q 

argenteolineatus  (Cameron).  Fncopogna- 
thus. a£Q 

argenlcopilosus  Cameron,  Oxybclus,  itl 

argcntcnpilo\u«  Rohwcr.  Trichogorytcs. 

52.498 

argenlcovcstitus  Cameron,  Tachytes,  Ihl 
atgentcum  (Ashniead).  Pison,  lii 
argenteus  Gussakovskij.  Tachytes,  2&1 
argentcus  (Schcnck),  Fctcmnius,  477 
argenteus  (Taschenberg),  Stizus.  527 
argenteus  Turton,  Sphex,  1-14 
argenticauda  (Cameron),  Liris,  244 
argcnticcps  Arnold,  Tachysphex.  272 
argcniicrus  Dalla  Torre,  Tachytcs,  IM 


argenticus  R.  Bohart,  Nysson,  ifi9 
argentiferus  Walker,  Sphex,  1 14 
argentifrons  Arnold,  Tachysphex,  772 
argcntifrons  (Cameron),  Liris,  744 
argentifrons  (Crcsson),  Microbembex. 
5i2 

argentifrons  (Cresson),  Mimesa,  lfi2 
argentifrons  (Cresson),  Pluto.  171 
argentifrons  (Cresson),  Podalonia,  I4a 
argentifrons  (Cresson).  Sceliphron,  lUS 
argentifrons  (F.  Smith),  Bembccinus,  530 
argentifrons  F.  Smith.  Sphex,  ilk 
argentifrons  Guerin-Meneville,  Cerceris, 

argentifrons  Lepeletier,  Cerceris,  578 
argentifrons  Lepeletier,  Sphex,  114 
argentina  Brethes,  Cerceris,  522 
argentina  Brethes.  Microbembex,  539 
argentina  (Brcthcs),  Pseneo,  165 
argentina  Gussakovskij,  Ammophila,  153 
argentina  Menkc.  Willinkiclla,  357. 
argentina  (Schrottky).  Willinkiclla.  46, 
322 

argentinae  Rohwer,  Oiodontus,  1 79 
argcntinum  Brcthcs,  Trypoxylon.  349 
argentinus  Brethes,  Anacrabro.  379 
argentinus  Brethes.  Heliocausus,  45  3 
argentinus  Brcthcs,  Oxybelus.  367 
argentinus  (Brcthcs),  Zanysson,  47S 
argentinus  Taschenberg,  Sphex,  1 1 4 
argentipes  Cameron,  Tachytes,  264 
argcntipcs  F.  Smith,  Tachytcs,  764 
argentipiiis  (Provanchet).  Podalonia.  144 
argcntosa  Shcstakov,  Cerceris,  577 
argia  Mickel,  Cerceris,  ill 
Argogorytes  Ashmcad,  ii  421 
augurostoma  Turton,  Vcspa,  677 
argui  (Christ),  Crabro.  4£ia 
argus  Harris,  Crabro,  407 
argus  Packard.  Crabro.  407 
argusinus  R.  Bohart,  Crabro,  407 
argyphcus  R.  Bohart  and  Schlinger. 

Oxybclus,  362 
Argyrammophila  Cus.sakovskij.  4D 
argyreus  (F.  Smith),  Tachytes,  263 
argyreus  (Hacker  &  Cockerell), 

Sericophorus,  302 
argyrius  (Brullc).  Chilosphex,  32. 128 
argyrius  Gus^kovskij,  Tachysphex,  272 
argyrocephala  Arnold.  Ammophila,  1-SO 
argyrofacics  Strand.  Tachytes.  763 
argyropis  Saussurc.  Tachytes.  263 
argvroplcura  R.  Bohart,  Microbembex, 

532 

argyroplcura  van  der  Vecht,  Ammophila. 

argyropyga  (A.  Costa),  Liris.  246 
argyrosticta  Lichtenstein,  Sphex,  1 1 7 
arg)'rosioma  GmeUn,  Vespa,  627 
argyrostoma  Lichtenstein,  Sphex.  LLZ 
argyrotricha  Rohwcr,  Cerceris,  57« 
iirgyrotrichus  Rohwcr,  Tachysphex,  215 
ariadne  Pulawski,  Astata,  212 
ariadne  Turner.  Cerceris,  %21 
ariasi  Gincr  Man',  Cerceris,  5«7 
ariasi  (Mercct),  Podalonia,  143 
aricae  Lecletcq,  Podagritus,  323 
aricana  Lohrmann.  Stictia.  542 
arida  Arnold.  Cerceris,  5S2 
aridulus  R.  Bohart,  Nysson,  462 
ariel  (Cameron),  Fctcmnius,  477 
ariellus  (Banks),  Tachytcs,  266 


Aiigotyles  Rohwer,  53.  516 
arivaipa  Pate,  Metanysson,  4&1 
arizonae  Dunning.  Phitanthus.  566 
arizonella  Banks.  Cerceris.  522 
arizonense  W.  Fox,  Trypoxylon,  34& 
arizonensis  Baker.  Iloplisoides,  521 
arizoncnsis  G.  and  R.  Bohart, 

Larropsis,  S.SS 
arizoncnsis  (Ma)loch),  Mimesa,  161 
arizonensis  Scullen.  Eucerceris.  521 
arizonicus  Banks,  Tachytcs,  266 
arizonicus  R.  Bohart,  Philanthus,  264 
arlei  Richards,  Microstigmus,  122 
arlettae  Beaumont,  Bembix.  54S 
armata  Beaumont.  Cerceris,  577 
armata  (Cresson),  Microbembex,  232 
armata  (llliger),  Hoplammophila,  32,  141 
armata  (Sulzer),  Bembix,  S4« 
armaticeps  Cameron,  Cerceris.  577 
armaticcps  (W.  Fox).  Lindenius.  3M 
armatum  Taschenberg.  Trypoxylon.  348 
armatus  (Cresson),  Zanysson,  425 
armatus  (Provanchcr).  Hoplisoides.  221 
armatus  (Vonder  Linden).  Lindenius,  3«4 
armcniacac  Cockerell  and  W.  Fox, 

Passaloecus,  1&4 
armiger  Olivier,  Oxybelus,  368 
armigcra  Turner,  Cerceris,  577 
armipes  (Sicbold),  Crossocerus,  Mil 
arno  Banks,  Cerceris,  528 
arnoldi  Benoit.  Brachystegus.  423 
arnoldi  Benoit,  Liris,  242 
arnoldi  (Benoit),  Oryttus.  21i2 
arnoldi  Benoit,  Oxybclus,  367 
arnoldi  Berland.  Philanthus.  564 
arnoldi  Brauns,  Ampulex,  22 
arnoldi  Brauns.  Cerceris.  577 
arnoldi  Leclercq,  Diodontus.  122 
arnoldi  Lohrmann,  Stizus,  577 
arnoldi  Menke.  Trypoxylon,  342 
arnoldi  Mochi.  Stizus.  526 
arnoldi  R.  Bohart  and  Menke. 

Entomognathus,  382 
arnoldi  Turner,  Miscophus,  11£ 
ainoldiana  Guiglia,  Cerceris,  185 
Arnoldita  Pale,  49.  418 
Afpactophilus  F.  Smith,  41j  186 
arpactus  (Fabricius),  Argogorytes,  492 
Arpactus  Jurine,  52 
Arpactus  Panzer.  52 
arreptus  (Kohl),  bctemnius.  427 
arrogans  Arnold,  Cerceris,  577 
arroycnsc  Richards,  Trypoxylon,  242 
arthriticus  (Rossi),  Metlinus,  449 
artisanus  Leclercq.  Dasyproctus.  470 
arudum  Leclercq,  Trypoxylon,  342 
arvensis  (Dahlbom).  Ammophila.  123 
arvensis  lepeletier,  Ammophila,  150 
arvensis  (Linnaeus).  Mellinus.  442 
Aryana  Pale,  46 
Asaconoton  Arnold.  46 
aschabadensis  Radoszkowski.  Astala,  71 7 
aselenos  Lichtenstein,  .Sphex,  1 1 7 
ashmeadi  Baltazar,  Trypoxylon,  342 
ashmcadi  (Fcrnald),  Sphex,  114 
ashmeadi  Pate.  Ammoplanops,  197 
ashmeadi  Rohwer.  Diploplectron,  211 
ashmeadi  Turner,  Pison,  135 
ashmeadii  W.  Fox,  Tachysphex,  272 
asiagenes  Pulawski,  Tachytcs,  TjbS 
asiatica  Gussakovskij,  Ancistromma,  252 
asiatica  Radoszkowski.  Bembix.  547 
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asiattca  Tsuneki,  Ammophila.  150 
asiuticum  (Linnaeus),  Sccliphron,  lUS 
asiaticun)  Pulawski.  DiploplccKon,  211 
astaticus  Cussakovskij,  Bcmbecinu.s,  530 
astaticus  Leclercq,  Ectemnius,  424 
axiaticu!)  (Kadoszkow^ki),  Ammatomus. 

aMiaticus  Tsuneki,  Cro%socerus,  400 
asiaticus  Tsuneki,  Diodonius.  1 79 
asinum  Lcclcrcq.  Trypoxylon.  MS 
asinus  Arnold,  Tachysphcx,  212 
asmarcnsis  Arnold,  Phitanthus,  -S64 
asmarensis  Giordani  Soika.  Philanthus, 
564 

aspcr  ( W.  l*ox),  Dryudclla,  ?1 5 
aspera  (Christ),  Podalonia, 
aspcca  (Daila  Torre),  Dryudclla,  21S 
asperata  (W.  Fox),  Krcmnophila,  142 
asperata  (W.  Fox).  Moniacera,  t95 
aspcratus  W.  Fox,  Gorytcs,  SHI 
asperatus  W.  Fox,  Tachysphex.  272 
usperiformis  (Rohwer),  Dryudclla,  215 
aspcrithorux  (Kaymcnt),  Scricophorus,  M2 
asphaltitci  Beaumont.  Bembecinus,  12Q 
aitpidiphorus  (Schrank).  bctcmnius,  42£ 
assamcnsis  Cameron,  Ampulcx,  27 
asvamensi^  Cameron,  Ccrccris,  5S4 
assamcnsis  (Cameron),  Crossocerus,  4nn 
assamensis  Cameron,  Tachytes,  263 
a»amensi^  van  Lith,  Pscn,  iht 
assentator  (Arnold),  Bembecinus,  HQ 
asMmile  (Dahlbom),  Sceliphron,  IIIS 
asiimile  Sickmann.  Pison.  335 
assimilis  Banks.  Philanthus,  564.  566 
assirnilis  (Bingliam).  Paranysson,  30K 
assimilis  ( F.  Smith),  Crossocerus,  4(KI 
assimilis  (Fabricius),  Stizoides,  53^  i2& 
assimilis  Kohl.  Ammophila,  150 
assimilis  Kohl,  Ampulex,  21 
associa  Kohl.  Cerceris,  SJLZ 
associatus  Turner.  Tachytes,  262 
astane  Banks,  Cerceris,  577 
AsUU  Latrcillc,  £L  HI 
astatiformis  Tsuneki.  Tachylcs. 
ASTATINAE,  ST,  20i  2U5 
ASTATINl.  Si  205 
Astaius  Latrcillc,  12 
Astaurus  Raymcnt.  Si 
aslulus  Nurse.  Tachytes,  263 
asuncicola  Strand,  Trypoxylon.  345 
asuncionis  (Strand).  Bembecinus,  53(1 
asuncionis  Strand,  Ccrccris,  Shh 
asuncionis  (Strand).  Foxita.  416 
asuncionis  (Strand),  Hoplisoidcs,  S?0 
asuncionis  Strand,  Tachytes.  2^ 
asuncionis  (Strand).  Trachypus.  2£& 
aswad  (Nurse),  Crossocerus,  400 
Atelosphex  Arnold. 
atet  (Cresson),  Crossocerus,  404 
atcr  (Fabricius),  Psen.  Ihh 
ater  (Gmelin).  HopUsoides,  520 
atcr  Jurinc,  Stigmus,  L8S 
ater  Lepeletier,  Miscophus,  11& 
aler  (Mickel),  Diodontus,  LZ2 
ater  (Olivier).  Psen.  ilL  1^ 
aterrima  Arnold,  Cerceris,  577 
aterrima  (F.  Smith).  Liris.  244 
alcirima  (Turner).  Aphclotoma,  38.  11 
aterrimus  Arnold,  Tachysphex,  2Z2 
aterrimus  Turner.  Carinostigmus,  LSI 
athcnc  Banks,  Cerceris,  5R0 
atitlanae  (Cameron),  Ectemnius,  i2& 


atkinsoni  Richards,  Trypoxylon,  3i& 
atlacomuica  Scullcn,  Ccrccris,  S12 
atlanteus  Andrade.  Miscophus,  318 
atlantcus  Beaumont,  l.indenius,  3B4 
atlantcas  Beaumont.  Tachysphex,  212 
atlantica  Roth,  Ammophila,  LU 
atlantica  Schlettcrer.  Cerceris.  SJil 
ailanticum  R.  Bohart.  Rhopalum, 
atlanticus  Berland,  Tachytes,  2tA 
atlanticus  Viereck,  Plenoculus,  HI 
atomus  Banks,  Tachytes,  264 
Atoposdgmuj  Krombcin,  41,  IM 
atorai  Pate,  Foxila,  416 
atra  Reed.  Solicrclla,  111 
atra  Scullcn,  Cerceris,  SM 
atra  Williams,  Larropsis.  2i8 
atrafcmoii  Scullen.  Cerceris,  582 
atramontensis  Banks.  Cerceris,  577 
atrala  Scullen.  Cerceris,  5 HO 
alrata  Scullcn.  Eucerceris,  S21 
at  rata  (Spinola).  Liris,  241 
atratina  (F.  Morawitz),  .Mimumcsa,  IM 
atratulus  Taschenberg,  Diodontus,  122 
atratus  (Arnold),  Bembecinus,  Sifl 
atratus  (Fabricius),  Psenulus,  L2i 
atratus  Jurinc,  Psen,  IM 
atratus  (Lepeletier),  Prionyx,  Lli 
atratus  (Lepeletier),  Tachysphex,  222 
atrcsccns  Krombcin,  Cerceris,  SfiS 
atriceps  (C'rcsson),  Ectemnius,  421 
atriccps  F.  Smith,  Cerceris,  522 
atriceps  (F.  Smith),  Podalonia,  144 
Atrichothyreopus  Noskicwicz  and 

Chudoba,  22 
alricornis  (Malloch).  Pluto.  LLI 
atricornis  Packard.  Gorytcs,  Sfll 
atrifrons  <CresM>n),  Lestica,  431 
atrifrons  F.  Smith,  Bembix,  54i 
atrifrons  W,  Fox,  Gorytcs,  Sill 
atripcnnc  Gussakovskij,  Pison,  US 
atripennis  (Perkins),  Ectemnius,  424 
alripes  (F.  .Morawitz),  Sceliphron,  1Q6 
atrip«s  F.  Smith,  Ammophila,  LSI 

alrivcntri%  (M;illocht.  Miincsu.  1^2 

atrocyanca  (Evcrsmann).  Podalonia, 
144 

atrohirta  Turner,  Ampulex,  22 
atrohirtus  Kohl,  Sphcx,  114 
atronitens  Arnold.  Philanthus.  SM 
atronitida  Scullcn,  Eucerceris,  S2I 
atropilosus  Kohl.  Sphex,  LLI 
atropos  Gribodo,  Liris,  244 
atrospinosa  Turner,  Bembix.  S4i 
atrox  Arnold,  Liris,  244 
atrox  (F.  Smith).  Stizus.  126 
atrum  (Scopoli).  Sceliphron,  Ut6 
atruni  (Spinola),  Pison,  41,  US 
attenuata  (Christ).  Ammophila,  LS2 
atlenuatum  F.  Smith,  Trypoxylon,  315 
attenuatus  Turner.  Gastioscricus,  256 
aucclla  Mcnkc.  Ammophila,  151 
Auchenophorus  Turner.  4^,  125 
aucklandi  Lcclcrcq.  Rhopalum.  3&S 
augagneuri  Arnold,  Cerceris,  577 
Aulacophilus  F.  Smith,  41,  322 
aurantiaca  F.  Smith,  Cerceris  577 
aurantiaca  (Kohl),  Lestica,  430 
aurantica  <W.  Fox),  Ancistromma,  252 
aurantiacus  Arnold.  Sphecius,  ill 
aurantiacus  Mocsary,  Oxybelus,  Zhl 
aurantiacus  Radoszkowski,  Palarus,  220 
aurantiacus  (Turner),  Austrogorytes,  ISB 


auranticus  Arnold,  Brachystcgus,  473 
aurarius  (.Matsumura),  Ectemnius.  121 
aurata  (Fabricius),  Liris,  244 
aurata  J.  Parker,  Microbembex.  539 
auratum  Shuckard.  Pison,  US 
auratus  (F.  Smith).  Ectemnius.  426 
auratus  (Schummcl),  Brachystegus.  473 
auratus  (van  Lith),  Pscnco,  IM 
aurcobaltcatus  (Cameron),  Zanysson,  415 
aurcobarba  Cameron,  Ccrccris,  ^M. 
aurcocinctus  Cameron,  Tachytes,  264 
aureofaciale  Strand,  Pison,  112 
aureotacialis  Cameron,  Ccrccris,  579 
aureofasciata  Turner.  Bembix.  545 
aureohirtus  Rohwer,  Psen.  L6fi 
aureolum  Rohwer.  Trypoxylon,  349 
aureonitens  Lichtenstein.  Sphex.  LLZ 
aureonotata  (Cameron),  Eremnophila,  L12 
aurcopilosa  Brauns,  Tachytella,  252 
aureopilosum  Cameron,  Pison,  136 
jurcopilosus  Berland.  Sphex.  1 14 
aurcopilosus  Tsuneki.  Tachysphex,  272 
aureosericea  (Cameron).  Liris.  244 
aurcoscriccum  Kohl.  Podium.  2fi 
aureosericcum  Rohwer,  Pison,  135 
aureosericeum  Schrottky,  I'rypuxylon. 
349 

aureovestilum  Taschenberg,  Trypoxylon. 

m 

aureus  (Beaumont).  Dienoplus,  426 
auriceps  Cameron,  Tachysphex,  272 
auriceps  (Cresson).  Ectemnius,  424 
aurichalccus  Kohl.  Tachylcs,  2M 
auricollis  van  der  Vecht.  Ammophila, 
112 

auricomans  Bradley,  Tachytes,  264 
auricomus  (Bingham),  Ectemnius,  425 
auricomus  van  Lith,  Psen,  IM 
auricula  Rick,  Aphclotoma,  TH 
aurifasciatus  van  Lith,  Psenulus,  629 
aurifera  R.  Turner.  Ammophila,  LSI 
aurifcx  F.  Smith.  Pison.  115 
aurifex  F.  Smith.  Sphcx.  LL6 

aurifex  I-'.  Smith.  Tucliylci,  ibA 

aurifluus  Perty.  Sphex.  LIS 
aurifluus  Turner.  Stizus.  5  26 
aurifrons  Cameron,  Oxybelus,  369 
aurifrons  (Cameron),  Tachysphex,  225 
auriCrons  (F.  Smith).  Ectemnius.  425 
aurifrons  (F.  Smith).  Isodontia.  L23 
aurifrons  (F.  Smith),  Liris.  244 
aurifrons  F.  Smith,  Oxybelus.  362 
aurifrons  (Lucas).  Tachysphex.  275 
aurifrons  Shuckard,  Trypoxylon,  348 
aurifrons  (Taschenberg).  Pscnco,  165 
aurifrons  Tsuneki,  Psen,  166 
auriginosus  Evcrsmann.  Palaius.  221 
aurilabris  (Herrich-Schacffcr),  Fxtcmnius, 
422 

aurinoius  (Say),  Synnevrus,  120 
auripes  Berland.  Tachytes,  264 
auripcs  (Fcrnald),  Isodontia,  L2I 
auripygata  (Strand).  Isodontia.  121 
aurita  (Fabricius),  Cerceris,  122 
aurita  Latrcillc,  Cerceris,  S&l 
auriventre  Turner,  Pison,  111 
aurivcntris  (Gucrin-Mcnevtlle),  Liris, 
215 

aurivcntris  Turner,  Aphclotoma.  20 
aurocapillus  Tcmplcton,  .Sphcx,  US 
auromaculata  (Perez).  Eremnophila,  L42 
auropilosa  (Rohwer),  Liris,  211 
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auiopilosellu^  (Cameron),  llopUsoldes, 

auropilosus  Turner,  Tachysphex.  222 
aurovcstitus     Smith,  Tuchytes.  2£A 
aurovcstitus  Turner,  Dasyproctus,  420 
aurulenta  (Fubriciusl.  Liris,  43,  lAA. 
aurulcnta  W.  Fox,  Anci-itromma,  253 
aurulcntus  Fabricius.  Sphcx.  LL6 
aurulentus  (Fabridus),  lacliyteN.  2M 
aurulentus  Gistel,  Sphex.  Hi 
aurulentus  Gucrin-Menevjile,  Sphex,  Hi 
ausiana  Leclercq,  Spilomena.  L2i 
aussi  (Ucclcrcq),  Ammoplancllus,  I*)*! 
austcni  Turner.  Psammaedus.  iifi 
auNtcrus  (Handlirsch).  Sagcnista.  522 
auiterus  Mickcl,  Tachytcs, 
austragilis  Leclercq,  Dasyproctus,  470 
ausiralasiac  Shuckard,  Astata,  212 
australc  Pate,  tnchemicrum.  46^  264 
austraie  Saussure.  Pison.  Hfi 
australiac  Lcclcrcq,  Rhopalum,  ifiS 
australicnsis  Schulz.  NItcIa,  125 
australis  Fritz,  PUonopsis.  lil 
australis  Saussuie.  Cerceris.  122 
australis  (Saussurc),  Liris,  2M 
australis  (Saussure).  Palmodcs,  L22 
australis  (Saussure),  Tachysphex,  272 
australis  Turner,  Spilomena,  122 
australis  Williams.  Solierella,  1L2 
austriacum  (Kohl).  Rhopalum. 
austriacus  (Kohl).  Pemphicdon.  ISD 
austriacus  Kohl.  Tachysphex,  276 
austriacus  Schrank,  Sphex.  LL2 
austiina  W.  Fox,  C'crccris,  Siif\ 
austrinus  Banks,  Tachytcs,  264 
austrinus  (Bingham),  Ammatomus,  -SI  3 
austrocaledonica  Williams,  Nitcia,  125 
Austiogorytes  R.  Bolurt,  52, 42a 
Austrosligmus  Turner,  4]^ 
Austrotoma  Riek.  38^  2Q 
avclknipcs  (  Saussure).  Liris.  244 
avcrnus  Lcclcrcq,  Pscnulus,  1 72 
avexum  Leclercq,  Rhopalum.  389 
avidus  Bingham,  Philanthus,  564 
avius  (Arnold),  Dasyproctus,  420 
aymara  Pate,  bnoplolindcnius,  US 
ayuttayanus  Tsuneki.  Oxybelus 

azteca  (lameron,  Ainmophila,  LSI 
azteca  Saussure,  Cerceris,  577 
azteca  (Siiussurc),  Isodontia,  L21 
aztccum  (Saussure).  Chalybion,  \SH 
aztecum  Saussure,  Trypoxylon,  242 
aztccus  Cameron,  Oxybclus.  367 
iiztecus  (Cresson),  Epinysson.  472 
aztccus  Leclercq,  Fctemnius.  4?4 
azureum  F.  Parker.  Uniplectron.  42,  208 
azurcum  Lepclelier  &  Serville,  Chlorion, 
2Q 

azuzium  Blanchard.  Cltlorion,  ^ 

baal  Puliiwslci,  Tachysphex,  22A 
babauiti  Beaumont.  Solierella.  212 
baccharidis  Scullen.  Fuccrceris.  221 
backi  Sandhousc,  Trypoxylon,  345 
bactriana  Gussakovskij,  Alysson.  458 
bactriana  Gussakovskij,  Solierella,  313 
badius  Banks,  Taohytes,  2tA 
baduriensis  van  Lith,  Pscn,  1^ 
bagandarum  Turner.  Cerceris,  580 
bagucnai  (Gincr  Man'),  Liris,  2Ah 
bahamas  Krombcin,  Sphccius,  511 


bahiacus  Leclercq,  bctemnius,  424 
bahiac  J.  Parker,  Bcmbix,  545 
bahiae  .Sauvsure,  Trypoxylon,  242 
baja  Scullen.  liucerceris,  521 
bajanica  (Tsuneki),  Dryudella,  21i 
bakcri  Cameron,  Cerceris,  182 
bakeri  Dunning,  Aphilanthops.  i2D 
bakeri  F.  Parker,  .Astata,  212 
bakcri  R.  Bohart,  Nysson,  460 
bakeri  (Rohwer),  Parapsammophila,  L22 
bakeri  Rohwer.  Psen.  Life 
bakeri  (Rohwer),  Psenulus.  LZl 
bakeri  (Williams),  Liris.  244 
bakeri  Williams.  Tachytes,  2M 
baliensis  van  Lith,  Pscnulus,  LZ2 
baltazarac  van  Lith,  Pscnulus,  172 
balteatum  Cameron,  Trypoxylon,  24i 
baltcatus  (Cameron).  Neoplisus.  iQi 
balticus  Mcrisuo,  Pcmphrcdon,  180 
balucha  (Nurse).  Fctemnius.  425.  426 
baluchistanensis  Cameron,  Cerceris,  S12 
bambesae  Empcy.  Cerceris,  577 
bambosicola  Tsuneki,  Crossocerus,  401 
bamcndac  (Leclercq).  Rhopalum.  2fii 
banabacoa  Aiayo.  Philanthus.  564 
bandraensis  (Giner  Man').  Hoplisoides. 
520 

bandraensis  (Giner  Man'),  Polemistus,  IM 
banksi  Ashmead,  Oxybelus,  2^ 
banksi  (Rohwer),  Fctemnius,  426 
banksi  Scullen.  Cerceris.  522 
bannistcri  Fmpcy,  Cerceris,  522 
bannitus  Kohl.  Sphex.  LLi 
banocnsis  Rohwer,  Tachytcs,  264 
bantamensis  van  der  Vechi,  Cerceris,  577 
bantu  Brauns,  Cerceris,  585 
bara  Pate,  Taruma,  417.  627 
barabbas  (Pagdcn).  Polemistus,  L£i 
barbara  Arnold,  Cerceris,  586 
barbura  Handlirsch.  Bembix,  545 
barbara  (Lcpeleticr),  Ammophila,  LSI 
barbarorum  Arnold,  Ammophila.  lii 
barbarum  Beaumont.  Trypoxylon,  IMl 
barbarus  (Beaumont),  Bembecinus,  530 
barbarus  Beaumont,  Gorytes,  SOI 
barbarus  (Roth),  Palmodes,  122 
barbata  F.  Smith,  Ammophila,  lii 
barbatulus  (Handlirsch),  Hoplisoides,  521 
barbatus  (Arnold),  Carinostigmas,  191 
barbatus  F.  Smith.  Philanthus.  5M 
barbcri  (Krombcin),  Miscophus,  319 
barberi  Krombcin.  Spilomena,  122 
barberi  Richards,  Trypoxylon,  245 
barberi  (Rohwer).  Fpinysson.  472 
barbicii  Beaumont,  Didincis,  458 
barbifcra  BischotT,  Cerceris.  ifiQ 
barbiger  Mickel.  Philanthus.  564 
barbipes  (Dahlbom),  Crossocerus,  400 
barbiventris  F.  Morawiiz,  Bembix,  545 
barcii  Radoszkowski.  Oxybelus,  2^ 
bariana  Tsuneki.  Cerceris,  629 

baricnsis  Tsuneki,  Bembix,  629 

baringa  Evans  and  Matthews.  Bembix.  545 
barkeri  (Arnold),  Bembecinus,  520 
barkeri  (Arnold),  Dasyproctus,  420 
barkeri  Arnold,  Tachysphex.  222 
barnardi  Brauns.  Cerceris,  577 
barrel  (Radoszkowski),  Bembecinus,  531 
barrel  Radoszkowski,  Cerceris,  577 
barrel  Radoszkowski,  Nysson,  469 
barri  Gittins.  Mimesa.  IM 
barri  Scullen,  Fuccrccris,  592 


barthi  Vicrcck.  Pscn.  I  (>6 
barticense  Richards.  Trypoxylon.  24fi 
basalc  F.  Smith,  Pison.  225 
basalc  Rohwer,  Trypoxylon,  ^49 
basalis  Cameron,  Tachytes,  266 
basalis  Dahlbom.  Bcmbix,  542 
basalis  F.  Smith,  Acanthostethus,  424 
buMilis  F.  Smith,  Ammophila,  lil 
basaliK  (F.  Smith),  Argogorytes,  40? 
basalis  F.  Smith.  Cerceris,  577 
basalis  (F.  Smith).  Lcstica,  42a 
basalis  F.  Smith,  Nysson,  46«) 
basalis  F.  Smith,  Philanthus,  564 
basalis  F.  Smith,  Trachypus,  568 
basalis  Guerin-Mencvillc,  Stizus.  526 
basalis  (Stephens).  Mimesa.  IM 
basifascialus  (Arnold).  Dasyproctus,  42fl 
basifcrruginca  Tsuneki.  Cerceris.  5R9 
basiflavus  (Brethes),  Fctemnius.  424 
basilanensis  (Rohwer),  Psenulus,  122 
basilaris  (Cresson).  Fpinysson.  422 
basilewskyi  Leclercq,  Philanthus,  5M 
basilcwskyi  Lcclcrcq,  Psenulus.  122 
basilicus  (Guerin-Meneville),  Tachytcs, 
264 

basilicus  (R.  Turner),  Sphex,  114 
basiliris  Cresson,  Philanthus.  567 
basilissa  (Turner).  Liris.  244 
basimacula  Cameron,  Cerceris,  577 
basiornata  Cameron,  Cerceris,  577 
basirufa  Packard,  Mimcsa,  LM 
basirufus  (Brethes).  Perisson.  476 
basirufus  (Rohwer).  Fpinysson,  472 
basirufus  Rohwer,  Tachyte^,  267 
bastiniana  Richards.  Isodontia,  122 
basuto  Arnold,  Dolichurus,  62 
basulo  (Arnold),  Sphex,  1 15 
basutorum  (Arnold).  Hoplisoides,  520 
basuiorum  (Turner).  Neodasyproctus.412 
bataviana  Strand,  Bembix,  545 
batesianum  Schulz.  Podium.  2fe 
Ixttrachostomus  Schrotiky,  Trachypus, 
568 

baumanni  Handlirsch,  Bembix,  545 
baumanni  Handlirsch,  Stizus,  526 
bazilanensis  Yasumatsu.  Bembix,  545 
bcali  Scullen,  Cerceris,  583 
beata  Bliithgen.  Spilomena.  122 
bcata  (Cameron).  Liris,  244 
beatus  Cameron,  Sphex,  LL5 
bcaumonti  Andrade,  Plenoculus,  ill 
bcaumonlt  Bajari.  Cerceris.  587 
bcaumonti  Balthasar.  .Miscophus,  318 
beaumonti  Bytinski-Salz.  Palarus,  290 
beaumonti  Hellen,  Pemphredon,  LSH 
bcaumonti  Moczar,  Rhopalum.  389 
bcaumonti  (Pulawski),  Dryudella,  214 
bcaumonti  Pulawski.  Tachysphex.  272 
bcaumonti  (van  Lith),  Mimumcsa,  164 
beccarii  Mantero,  Stizus,  526 
beccum  F.  Parker,  Diploplcctron,  211 

bcchtcli  F.  Parker.  Astala.  212 
bechteli  (R.  Bohart),  Listropygia,  55^ 
522 

bechuana  Brauns.  Cerceris.  5SQ 
bechuana  (Turner).  Ammophila,  L51 
bcchuanae  Arnold,  Oxybelus,  367 
beckeri  Tournier.  Miinesa.  Ifel 
bcharensis  Leclercq,  Cerceris,  577 
behni  (Dahlbom).  Hoplisoides.  520 
beidzmiao  Tsuneki.  Tachysphex.  272 
beicri  Lcclcrcq.  Foxiia,  416 
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bckilicnsis  Arnold,  Cctccris,  581 
bekiltensis  (Arnold),  Cfossocerus,  40n 
belfragei  Banks.  Cerceris,  S79 
belfragei  Banks,  Tachytes,  261 
belfragei  Cresson,  Bembix,  SAl 
belfragei  Crcwon,  Sphex,  111 
belfragei  (Cresson),  Tachysphex,  212 
belfragei  (Cresson),  Tanyoprymnus^  512 
bclgarum  Lecleicq,  Rhopatum,  389 
belgica  (Bondroit),  Mimumesa,  LM 
belgicus  (Wesmael),  Dienoplus,  496 
hclizcnsis  (Cameron),  Stictia,  S4? 
bella  Brethes,  Cerceris,  577 
hella  (Cresson),  Dryudclla.  21A 
bella  (Cresson),  Lestica,  Hi 
bella  (Lcpelcticr),  Liris.  244 
bella  Mcnke,  Ammophila,  LU 
bella  (Rohwcr),  Liris,  ?44 
bellardi  Richards,  Trypoxylon.  345 
betlatrix  J.  Parker.  Bembix,  245 
belli  Turner,  Cerceris,  577 
bellicosus  (F.  Smith),  Auxtrogorytcs, 
52.498 

hcllicosus  Olivier,  Oxybelus,  ^6tt 
bellona  Mercci,  Cerceris,  577 
hcllula  Mcnke,  Ammophila,  Ui 
bcllulus  Arnold.  Miscophus,  ^18 
bellulus  (Schulz),  Hncopognathus,  380 
bcllum  (Cameron),  Penepodium.  S2 
bellus  (Cameron),  Encopognathus,  380 
bellus  (Cresson).  Epinysson.  472 
bellus  Dahlbom,  Oxybelus.  IM 
hcllus  van  Lith,  Psen.  166 
Belomicroides  Kohl,  46^  360 
Belomicrus  A.  Costa,  46^  itQ 
beludzhistanicus  Gussakovskij,  Tachytes, 
263.  264 

bclvericnsis  Andradc,  Miscophus,  318 
Bembecinus  A.  Costa.  53.  £23 
bcmbcsiana  (Bischoff),  Liris,  244 
Bembcx  I'abricius.  54 
BEMBICINL  59.532.534 
Bembidula  Burmeister,  ^ 

Bembix  rjbricius,  S4,  543 

Bembyx  l-abricius.  54 
hcngalensc  (Uahlbom),  Chalybion,  1112 
bengalensis  (Cameron),  Liris,  2^ 
hcngalcnsis  Cameron,  Tachysphex,  272 
bengalensis  van  Lith.  Psenulus,  1Z2 
benidormicus  P.  Vcrhocff,  Miscophus, 

m. 

benicnsis  Empcy,  Cerceris,  679 
benignum  (F.  Smith).  Sceliphron.  105 
hcninicnsis  (Palisot  dc  Hcauvois), 

Ammophila.  L5i 
benoisti  Leclercq,  Enoplolindcnius,  415 
bcnoistianus  Leclercq,  .Anacrabro,  379 
bcnoiti  Leclercq,  Chalybion.  1112 
benoiti  Leclercq.  Dasyproctus,  420 
bcnoiti  Leclercq,  Psenulus,  172 
bensoni  Arnold.  Stizus.  526 
bcnsoni  (Beaumont),  Olgia,  491 
bensoni  Richards.  Trypoxylon,  348 
bcquaerti  Arnold,  Bembix,  545 
bequacrti  (Arnold).  Liris,  244 
bequacrti  (Arnold),  Polcmistus,  LSi 
bequacrti  Brauns,  Cerceris.  577 
bequaerti  Pate.  Entomocrabro.  HZ 
bccquarti  (Yasumatsu).  Lcstiphorus, 

506 

berenice  Beaumont,  Cerceris,  S77 
bergii  (Handlirsch),  Ncoplisus,  505 


berissus  Leclercq,  Ectemnius,  424 
berhndi  Andrade.  Miscophus,  1L& 
bcrlandi  Arnold,  Stizus,  526 
berlandi  Beaumont,  Psenulus,  122 
berlandi  (Beaumont).  Pseudoscolia.  522 
berlandi  Giner  Man'.  Cerceris,  5I£ 
bcrlandi  (Richards),  Crossoccrus,  4111 
berlandi  Timon-David,  Cerceris.  31j  552 
bcrlandi  Willink,  Bembecinus,  530 
bcrmudcnsis  (Malloch),  Mimumesa,  IM 
bernardi  Beaumont,  Bembecinus,  5iQ 
bernardi  Beaumont,  Palarus,  290 
berontha  Hvans  and  Matthews,  Bembix, 
545 

besseyae  (Rohwer),  Ectemnius,  424 
bctremi  van  Lith,  Psen.  Ififi 
bctsiica  Saussurc.  Larra.  222 
beulahcnsis  (Rohucr).  Diodontus,  179 
beutenmuelleri  W.  Fox.  Bembix.  547 
bezicus  (Leclercq).  Ammoplanellus,  122 
biarmatus  Mocsary.  Bembecinus,  531 
hiarti  Richards.  Trypoxylon.  345 
bibundica  Leclercq,  Lestica.  430 
bicalcaratum  Richards,  Trypoxylon,  24fi 
bicarinata  Arnold.  Cerceris.  577 
bicava  Shestakov,  Cerceris,  577 
bicellulalis  Strand.  Ammophila.  L52 
bicincta  Klug,  Cerceris,  577 
bicinctum  van  der  Vecht,  Sceliphron, 
106 

bicinctus  (Fabricius),  Argogorytes.  492 
bicinctus  (.Mickcl).  Philanthus,  564 
bicinctus  (Rossi),  Lcstiphorus,  5 2.  506 
bicinctus  (Taschenberg).  Bebecinus,  12£t 
bicinctus  Turner,  Psenulus,  112 
biclipeatus  (Christ).  Stizus,  526 
bicolor  (Brulle),  Tachysphex,  272 
bicolor  Cresson,  Eucerceris,  592 
bicolor  Cresson,  Hyponysson,  4^ 
bicolor  Dahlbom,  Sphex.  114 
bicolor  F.  Smith,  Arpactophilus,  4l_i  186 
bicolor  P.  Smith,  Cerceris,  5&1 
bicolor  F.  Smith.  Sericophorus.  302 
bicolor  F.  Smith.  Trypoxylon. 
bicolor  Fabricius,  Larra,  237 
bicolor  (Gussakovskij),  Eremiasphecium, 
5^ 

bicolor  (Jurine),  Mimcsa.  IM 
bicolor  Jurine.  Miscophus  41,  318 
bicolor  Lepcletier,  Dolichurus,  62 
bicolor  of  authors,  Mimesa.  162 
bicolor  Radoszkowski,  Bembix,  545 
bicolor  Richards,  Microstigmus.  192 
bicolor  Saussure.  Chlorion.  S9 
bicolor  Say.  Astata.  212 
bicolor  Schilling.  Oxybelus,  56£ 
bicolor  (Taschenberg).  Stizoides,  528 
bicolor  (W.  F.  Kirby),  Liris.  244 
bicolor  Walker.  Chlorion,  2fl 
bicolor  Williams,  Sohcrclla,  313 
bicolorata  Cameron.  Larra.  211 
bicolorisquama  Strand.  Oxybelus,  368 
biconica  Scullen,  Eucerceris.  521 
bicornis  Williams,  Nitcla.  325 
bicomuta  F.  Smith.  Cerceris.  585.  SSI 
bicomuta  Gu^rin-Mencvtlle,  Cerceris. 
511 

bicomutus  Arnold,  Belomicrus, 
bicornutus  Arnold,  Oxybelus.  367 
bicuspidata  Arnold,  Cerceris,  578 
bicuspidatus  (Arnold),  Dasyproctus,  420 
Bicyrtes  Lcpelcticr,  53i  5 35 


bidccoratus  (Perkins).  Ectemnius,  424 
bidens  (Arnold).  Bembecinus.  5ifl 
bidcns  Arnold,  Odontosphcx,  55,  523 
bidens  Guvsakovskij,  Tachytes.  264. 
bidcns  (Haliday),  Crossoccrus,  407 
bidens  J.  Parker,  Microbcmbcx,  522 
bidens  (Linnaeus),  Nysson.  4i[2 
bidens  (Schrank).  Cerceris.  5M 
bidentata  (Arnold).  Liris.  244 
bidentaia  (Gussakovskij).  Mimesa,  162 
bidentata  Lepeletier,  Cerceris.  SSI.  586 
bidentaia  (Say),  Eucerceris,  591 
bidentata  Vander  Linden.  Bembix.  545 
bidentatiformc  Rohwcr,  Diploplcctron, 

m 

bidentatum  Ashmead.  Diploplcctron. 
211 

bidentatum  W.  Fox.  Trypoxylon.  245 
bidcntatus  (Arnold).  F.ntomognathus. 
i&2 

bidentatus  Arnold,  Gasirosericus,  2S& 
bidcntatus  (Cameron).  Psenulus,  122 
bidentatus  Rohwcr,  Diodontus.  179 
bidcntula  Maidl.  Cerceris.  ^JS 
bifasciata  Cuerin-Meneville,  Cerceris, 
578 

bifasciata  (Schulthess).  Dryudclla,  214 
bifasciatus  (Brcthcs).  Epinysson,  422 
bifasciatus  (Brethes).  Hoplisoides.  520 
bifasciatus  (Fabricius).  Stizoidcs,  529 
bifasciatus  O.  MUllcr.  Sphex,  ill 
bifida  Menke.  Nitcla,  225 
bifida  Scullen,  Cerceris.  586 
bifidus  Leclercq,  Crossoccrus.  400 
bifovcolatus  (Taschenberg).  Prionyx.  122 
bifurcata  (C.  Fox),  Glenostictia,  552 
bifurcata  Empey.  Cerceris.  51S 
bigeloviae  Cockerell  and  W.  Fox, 

Astata.  212 
bigeloviae  (Cockerell  and  W.  Fox), 

Psammaleies,  52i 5Q 
bigeminus  (Patton).  Ectemnius.  425 
biguttata  (Thunherg),  Cerceris,  586 
biguttatum  ( Tanclicnljcrt;).  I'odium,  !2& 

biguttatus  Arnold,  Ammatomus.  512 
biguttatus  F.  Morawitz,  Crabro,  4M 
bilbaoensis  Leclercq.  Crabro,  4Q& 
hilineatum  (F.  Smith),  Sceliphron.  IQt. 
bilineatus  Gravenhorst.  Philanthus.  5M 
bilobatum  Tsuneki.  Trypoxylon.  245 
bilobatus  Kohl,  Sphex,  111 
bilunata  Crevson,  Cerceris,  588 
bilunatus  Cresson,  Philanthus,  564 
bilunulalus  A.  Costa,  Lcstiphorus,  506 
bimaculata  Cameron,  Cerceris,  578 
bimaculata  (Rayment),  Spilomena.  L21 
bimaculata  Vogrin,  Cerceris.  577 
bimaculatum  (Lepeletier).  Sceliphron. 
105 

bimaculaius  Arnold.  Dolichurus.  62 
bimaculalus  Lcpelcticr  and  Brulle. 

Crossoccrus.  403 
bimaculatus  Magrctti,  Philanthus.  566 
bimaculatus  (Matsumura  and  Uchida), 

Bembecinus.  530 
bimaculatus  Packard.  Mellinus.  449 
bimaculatus  (Panzer).  Alysson,  458 
bimaculigcra  (Strand),  F.rcmnophila,  147 
bimaculus  Saussure.  Philanthus,  564 
bimctallicus  Turner,  Tachytes,  264 
bimini  Krombein.  Oxybelus.  366 
bimini  Krombein.  Tachytes.  264 
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binghami  Cameron.  Gastroseiicus,  2S6 
binghami  Tsuncki,  Liris.  2M 
binghami  Turner,  Cerccris,  iZfi 
binodis  (Fabricius).  Eremnopliilii,  \A1 
binodis  Spinola,  Cerceris.  578 
binotatus  Lepeletier  and  Brullc,  Crouo- 

ccrus.  Mm 
bipartior  W.  Fox.  Diodontus.  LSQ 
bipartitus  (Handlirsch).  Pseudoplisus. 

biplicatula  Gussakovskij,  Cercetiv 
bipunctata  Dufour.  Bembix.  ^49 
bipunctata  Radoszkowski.  Bembix,  Mi 
bipunctata  Rohwcr,  Isodontia,  L21 
bipunctata  (Say),  Ochleroptcra. 
bipunctatus  Bingham,  DoUchurus,  62 
hipunctatus  V.  Morawitz.  Tachysphex, 
223 

bipunctatus  (F.  Smith).  Stizuii,  12& 
bipunctatus  (Fabricius).  Mellinus.  M2 
bipunctatus  Lepeletier  and  Brullc. 

Oasyproctus,  i2D 
bipunctatus  Olivier,  Oxybclus,  3£2 
bipunctatus  (Zetterstedt).  Ectemnius. 

424 

bipu^tulatus  (Arnold),  Hoplisoidct.  <?n 
bipustulosus  Arnold.  Tachysphex,  272 
birganjensis  van  Lith.  Psenulus,  112 
birkmanni  Baker,  Hopli),oidcs,  121 
hirkmanni  Rohwer,  Pisonop^is.  33? 
birkmanni  Rohwcr,  Tachytes.  2M 
birmanicus  van  Lith,  Pscn,  itl 
bischoffi  Marcchal,  Ammoplanus,  128 
bi<>chorri  Zcuncr,  Sphcx,  33^  LL2 
bi<!exmaculatus  (Viereck),  F.ctcmnius, 

bishopi  van  Lith,  Pscn,  IM 

bishoppi  Krombcin  and  Wllhnk,  Bembe- 

cinus,  S30 
bisicatus  van  Lith,  Pscnulus,  L22 
bisignatus  F.  Morawitz.  Palarus,  220 
hiskrensis  E.  Saunders.  Tachytes.  264 
biskrensis  (Roth).  Prionyx,  \2A 
bismarkcnsis  van  Lith,  PM:nulus  I  Ti 
bison  (A.  Costa),  Crossoccrux,  4112 
bispinosa  (Reich).  Ampulex.  U 
bi^pinosus  Beaumont.  Crowocerus.  4UQ 
bistillatus  Balthazar.  Oxybclus, 
bitruncata  Scullen.  Lucerccris.  521 
bitubcrculata  (Bytinski-Salz).  Parapsam- 

mophila,  lis 
bitubcrculata  (J.  Parker).  Glenostictia.  112 
bituberculata  Tsuneki.  Cerccris.  518 
bitubcrcutatus  Arnold.  Tachysphex,  272 
bitubcrculatus  Cameron,  Tachysphex,  272 
biungulata  Crcsson,  Cerccris,  i&l 
bivittata  (Turner),  Williamsita.  447 
bizonatus  Spinula.  Stizus.  %2ii 
blaisdclli  (Bridwcll).  Solicrclla,  ilJ 
blakei  Cresson.  Cerceris,  S78 
blanda  Saussurc,  Astala,  212 

blandinus  (I'.  .Smith),  SlIzuidvK.  S2H 
blatticidus  Williams.  Tachysphex,  224 
bLattivorus  Gussakovskij,  Tachysphex, 
212 

Blepharipus  Lepeletier  and  Brullc,  47^  3Sfl 

bnun  Tsuncki,  Crossoccrus,  400 

bnun  Tsuneki,  Psen,  Ififi 

Bnunius  Tsuneki,  48^  i2S 

boarliri  Evans  and  Matthews.  Bembix.  545 

bocandci  (Spinola).  Chalybion,  in? 

hodkini  Richards.  Trypoxylon,  Ml 


boer  Arnold,  Tachysphex,  272 
boer  (Handlirtch),  Bembecinus,  S3n 
boerhaviae  Cockerel!,  Anaaabro,  379 
boctica  (Perez),  Cerccris  S7a 
bogorensis  Leclercq,  Ectcmnius,  424 
bogotcnse  Richards,  Trypoxylon,  348 
BohvteUa  Menke,  46^  ilS 
bohatti  F.  Parker.  Astala,  212 
boharti  F.  Parker.  Xenosphex,  439 
lK)hart  Fritz,  Antomartinezius,  623 
boharti  Gillaspy,  Xerostictia.  SS2 
boharti  Krombein,  Tachysphex,  272 
boharti  Menkc,  AmmophiU,  151 
boharti  Menke.  Chlorion,  &2 
boharti  Scullen,  Cerccris,  578 
boharti  Tsuncki,  Cerccris,  SAl 
boharti  Williams,  Plenocutus,  HI 
boharti  Williams.  Solierella,  lU 
bohartiana  Fritz  and  Toro,  Cercetis,  578 
bohartorum  Tsuneki,  Rhopalum,  389 
bohartum  Tsuneki,  Rhopalum.  ISS 
bohemanni  Dahlbom,  Sphcx,  L14 
bohemicus  Zavadil,  Nysson,  462 
boholcnsis  van  Lith,  Pscnulus,  L22 
bojus  (Schrank),  Crosiocerus,  4113 
hola  F.  Parker.  Astata,  212 
bolanica  (Nurse),  Podalonia,  \AA 
bolanica  Turner,  Cerccris,  578 
boletus  Leclercq,  Ectemnius,  474 
bolingcri  Scullen,  Cerccris,  576.  578 
bolivari  (Handlirsch),  Bembecinus,  5iQ 
bohvari  Handlirsch,  Bembix,  546 
bolivari  Mercet.  Philanthus,  565 
boliviac  Leclercq.  Foxita.  416 
bolivicnsc  Richards,  Trypoxylon,  342 
bollii  (Cresson).  Argogorytes.  492 
bonacrcnsis  Holmbcrg,  Cerccris,  578 
bonacspei  Lepeletier,  Ammophila,  LSI 
bonifaciensis  Ferton.  Miscophus,  318 
bonincnsc  Tsuneki,  Pison.  33ft 
boninensis  (Tsuneki).  Isodontia,  L2i 
bonncti  Leclercq,  Chalybion,  Lfl2 
boonamin  Evans  and  Matthews,  Bembix, 
S4i 

boops  Gussakovskij.  Prosopigastra,  285 
boops  (Schrank),  Astata.  41,  212 
borancnsis  (Guiglia),  Hophsoidcs,  57fl 
bordai  Fritz.  Podagtitus.  121 
horcalis  (Dahlbom),  Ectemnius.  426 
borealis  (Dahlbom),  Mimumcsa,  164 
borealis  Dahlbom.  Passaloecus,  184 
horcalis  (F.  Smith).  Mimumcsa,  164 
horcalis  Forsius.  Belomicrus,  363 
borealis  Mocsary,  Cerccris,  578 
borealis  Pulawski.  Tachysphex,  275 
borealis  Valkcila,  Nitela,  629 
borealis  (Zetterstedt),  Ectcmnius,  474 
borcgcnsis  Williams,  Plenoculus,  111 
boregensis  Williams,  Solierella.  113 
horcro  Pate,  Idionysson,  4B11 
borinquinensis  (Pate),  Epinysson,  122 
bornoana  Cameron.  I)«mhix,  S4S 
borneana  Tsuneki,  Liris,  622 
borneanus  (Cameron),  Bembecinus,  510 
borncanus  Cameron,  Tachytes,  264 
borneanus  (Tsuncki),  Carinostigmu.s, 
62<i 

bornccnsis  (Rohwcr),  Psenulus,  124 
bornicus  Leclercq,  Ectcmnius,  427 
borrei  Handhrsch,  Bembix,  545 
boscac  Clincr  MarC,  Cereeris,  586 
boschmai  van  der  Vecht,  Cerccris,  578 


bothavillcnsis  Brauns,  Cereeris,  528 
bothriophora  Schlettercr,  Cerccris,  5  78 
BOTHYNOSTETHINl,  59,  342.  lil 
Bothynostcthus  Kohl,  46^ 
botscharnikovi  Gussakovskij,  Didincis, 
45£ 

bougainvillae  Pate.  Crossoccrus,  400 
bougainvillensis  Tsuncki,  Cerccris,  578 
boulderensis  (Rohwer),  Crossoccrus,  400 
bourgcoisi  Strand,  Trypoxolon,  345 
bouwmani  P.  Verhoeff,  Oxybclus.  362 
boyaca  Pate,  Enoplolindcnius,  415 
boysi  Turner,  Cereeris,  52fi 
braccata  Gmelin,  Vespa,  622 
brachycarpac  Rohwcr,  Crabro,  408 
brachycerus  Arnold,  Tachysphex,  772 
brachyccros  Kohl,  Diodontus,  L22 
Brachymetus  Dahlbom,  48 
brachyptcra  Arnold,  Bembix,  545 
brachyptera  Lichtcnstcin,  Sphcx,  1 17 
Brachystegus  A.  Costa,  422 
brachystomus  Kohl,  Sphcx.  114 
brachystylus  (Kohl),  Chalybion,  Mil 
bractcata  Evcrsmann,  Ccrc-eris,  52fi 
bradleyi  (G.  and  R.  Bohart).  Ancistrom- 
ma,  252 

bradleyi  J.  Parker,  Bembecinus,  537 
bradlcyi  (MaidI),  Liris,  ?44 
bradleyi  Scullen.  Cereeris.  578 
bruhmanus  Lcclercx).  Crossocerus.  400 
brandti  Krombein,  Cereeris,  51& 
brasiUana  (Brethes),  Eremnophila,  142 
brasilianum  Saussurc,  Trypoxylon,  345 
brasilianus  Handlirsch,  Scaphcutes.  15i 
brasilianus  Pulawski,  Tachysphex,  212 
brasilianus  Saussurc,  Sphcx,  114 
brasiliensis  (Shuckard).  Sagenista,  522 
braueri  (Handlirsch).  Brachystegus,  473 
braueri  (Kohl),  Encopognathus,  IfiQ 
braueri  Kohl,  Liris.  244 
braunsi  Arnold,  Gastroscricus,  256 
braunsi  (Arnold),  Liris,  244 
braunsi  Arnold,  Oxybclus,  162 
braunsi  Arnold.  Tac)iy»phox.  777 
braunsi  Arnold,  Trypoxylon,  34.S 
braunsi  .Mercet,  Encopognathus,  ISO 
braunsi  (Turner).  Ammophila,  151 
braunsi  Turner,  Tachytes,  264 
braunsii  Arnold.  Nitela.  123 
btaunsii  (Handlirsch),  Bembecinus,  5  30 
braunsii  Handlirsch,  Bembix,  545 
braunsii  (Handlirsch),  Hoplisoides,  520 
braunsii  Handlirsch,  Nysson,  462 
braunsii  KohL  Belomicrus,  363 
braunsii  (Kohl),  Dasyproctus,  420 
braunsii  Kohl,  Larra,  212 
braunsii  (Kohl),  Polcmistus,  1JL5 
braziliense  (Schrotlky),  Pcncpodium,  22 
bredoi  Arnold,  Ampulex,  12 
bredoi  (Arnold).  Bembecinus,  510 
bredoi  .Arnold,  Cerccris,  578 
lircdoi  (Arnold),  Dasyproctus.  420 

bredoi  Arnold.  Philanthus.  564 
bredoi  Arnold,  Tachytes,  264 
bredoi  Benoit,  Liris,  2M 
brcijcri  (Arnold),  Tachysphex,  272 
brendeli  (Taschcnbcrg),  Stizus,  5  76 
brcihesi  Gcmignani,  Trypoxylon,  348 
btethesi  Leclercq,  Podagritus,  221 
brevicarinata  (Cameron).  Liris,  244 
brcvicarinatum  Cameron,  Trypoxylon, 
346 
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brcviceps  F.  Smith,  Ammophila,  LLI 
breviceps  Pulawski.  Tachysphex,  212 
brcvicollc  Kohl,  Podium,  'ih 
brcvii-ornis  A.  Morawitz.  Passaloecus,  IM 
brevicornis  Arnold,  Ammoplanus,  198 
brcvicomis  Cameron,  Ampulex,  2B. 
brevilabris  Beaumont.  Diodontus,  I  7S 
brcvilabris  Wolf,  Pa«aloccus,  1S4 
brevinodum  (Spinola),  Rhopalum,  21i2 
brcvior  Cotkcrell,  Steliphron.  iQ£ 
brcvipcctcn  Beaumont,  Tachysphcx.  Ill 
brevipennc  Saussure.  Trypoxylon,  MS 
brcvipcnnis  Brngham,  Ammophila,  ISi 
brcvipcnnis  Cameron,  Tachytes,  264 
brevipennis  Mercet.  Tachysphex.  212 
brcvipcnnis  Walsh,  Slizus.  526 
brcvipcs  Putaw\ki,  Tachysphex,  222 
brevipetiolatus  (Rohwcr)  Pluto,  111 
brcvipeliolatus  Schrottky,  Trachypus. 

brevipetiolatus  Wagner,  Pcmphrcdon,  Ifil 
brevipihs  Banks.  Tachytes,  ItiL 
brcvirostris  Lcpeleticr,  Cerccrix,  SS2 
brevis  (Iivcrsmann).  Crossoccrus.lQI 
brcvis  Lohrmann,  Bcmbix,  -S46 
brevis  Maidi.  Mimevi.  162 
brcvis  (Vandcr  Linden),  Kntomognalhus, 
382 

brevis  Walker,  Tachytes.  264 
brevisericca  Murray,  Ammophila,  LSi 
brcvispinosus  Arnold,  Paranysson,  2Q& 
brcvitarsis  Kohl,  Tachysphex,  222 
brevitarsis  Merisuo.  Ps«nulus,  122 
brevliarsis  Pulawski,  Astata,  212 
breviusculus  (Gus.sakovskijK  Lntomogna- 
thus,  2a2 

brevivcntrc  Arnold,  Trypoxylon,  345 
breviventris  F.  Morawitz.  Mimesa,  1£2 
brevivcntris  W.  l-ox,  Tachytes,  267 
breycri  Arnold.  Slizus, 
bridarollii  Willink,  Bcmbecinus,  SJQ 
bridwelh  Fernald.  Sphex,  Hi 
bridwclli  Pate,  Bclomicrus. 
bndwclli  Pate.  lLncopo^athu«^.  IflQ 
bridwelli  Sandhousc,  Trypoxylon, 
bridwclli  Scullen,  Cerceris,  578 
bridwelli  Williams,  Solicrella,  HI 
Brimocclus  Arnold,  46,  364 
hrinchungensis  van  Lith,  Psen.  IM. 
btinckerac  Turner,  Tachysphex,  212 
brisbanensis  Cockerell,  Cerceris,  iZii 
brisbancnsis  Raymcnt.  Scricophorus,  IHI 
brisbanensis  (Turner).  Acanthostcthus, 
474 

brodici  Provancher,  Oxybclus,  1211 
biookii  (Bingham),  Dasyproctus,  120. 
brownci  Turner,  lincopognathus,  380 
browni  (Ashmcad),  Pison,  HZ 
browni  (Turner),  Austrogorytes,  iSfi 
bruchi  (Schrottky).  Neoplisus,  5QS 
bruchi  Schrottky,  Rhopalum.  2fl2 
btuesi  Rohwet.  Tachysphex.  222 
bruinjnii  (Maindronl,  Sccliphron,  106 
brullei  Guerin-Meneville.  Bcmbix,  5d5 
brullii  (I-.  Smith),  Tachysphex,  272 
bruneiccps  Arnold.  Tachysphex,  213 
bruncri  (i-crnald),  Isodontia,  1 23 
bruneri  (H.  Smith),  Larropsis.  2£& 
bruncri  Mickcl,  Crabro,  ASiS. 
btunnea  Scullen,  Eucerceris,  591 
brunncicornis  Vicreck,  Diodontus,  1 79 
brunncipcs  (Crcs-son),  Diploplectron. 
42. 2U 


brunncipcs  (Packard),  Fctcmnius,  424 
brunneofasciata  Giotdani  Soika,  Ampulex, 

22 

brunncomaiginatus  Arnold,  Tachytes,  2M 
brunncri  Handlirsch.  Bombix,  ^4^ 
brunneri  J.  Parker,  Trichostictia, 
brunncsccns  Honore.  .Miscophus,  1L2 
brunncus  Pulawski,  Tachytes,  2M 
brunnipennis  Arnold.  Liris.  244 
brunnipes  (Cresson).  Prionyx,  Li2 
brunnivcntris  (Arnold),  Crossoccrus,  400 
brunniventris  Rohwer,  Microstigmus,  192 
brutia  A.  Costa.  Cerceris,  578 
bruxcllcnsis  Bondroit,  Mimcsa,  162 
bruynii  Cameron.  Sccliphron,  106 
bryani  Perkins  and  Cheesman,  Psen,  IM. 
bryanti  Richards,  Trypoxylon,  348 
bryanti  Turner.  Ampulex.  21 
bubalus  Handlirsch,  Bcmbix,  SAS 
buccadentis  Mickel.  Lindenius,  384 
bucculata  A.  Costa,  Cerceris,  S7« 
bucculenta  Ed.  Andre.  Cerceris.  578 
buccphalus  (Christ),  Fctcmnius.  426 
bucephalus  F.  Smith,  Philanthus.  564 
buccphalus  (F.  Smith),  Trachcliodcs,  405 
buccphalus  (F.  Smith),  Vcchtia.  ill 
Buccrccris  Minkicwicz.  ii 
bucharica  Gussakovskij,  Didincis.  4SR 
bucharicus  Gussakovskij,  Pcmphrcdon. 
I  HQ 

buchwaldi  Richards,  Trypoxylon,  34S 
buddha  Cameron.  Ammophila.  lil 
buddha  (Cameron).  Dasyproctus,  470 
buddha  Cameron,  Trypoxylon,  345 
buddha  Oalla  Torre.  Bembix,  54 S 
budha  Handlirsch,  Bcmbix,  54S 
bugabense  Cameron,  Podium.  ^ 
bugabcnsis  Cameron,  Oxybclus,  367 
bugobensis  Dalla  Torre.  Oxybelus.  367 
bulawayocnsis  (Arnold),  Crossoccrus.  400 
bulawayocnsis  BischotT,  l.arra,  237 
bulawayoensis  Bischoff.  Tachytes.  264 
bulawayocnsis  Brauns,  Cerceris,  578 
bulgancnsis  T^unrki.  Cerceris,  S7» 
bulganicus  Tsuneki.  Miscophus,  31K 
bulgarica  Pulawski,  Prosopigasira.  285 
bulgaricus  Balthasar  and  Iliubant. 

Ectemnius,  421 
bulloni  Gincr  Mari,  Bembix,  545 
bulloni  Ginet  Man'.  Cerceris.  £M 
bulsancnsis  (Kohl),  Fctcmnius,  4?« 
bumbanus  Lcclercq.  Paranysson.  IDS 
buntor  Evans  and  Matthews,  Bcmbix,  54S 
bupresticida  Dufour,  Cerceris,  578 
burando  Evans  and  Matthews,  Bcmbix. 

5M 

burgdorfi  Lcclercq.  Ectemnius,  424 
burmeisteri  (Burmeister),  Dynatus,  !M 
burmeisteri  (Handlirsch),  Bicyrtcs,  S17 
burmeisteri  Willink,  Hemidula,  540 
butmeisterii  (E.  Lynch  .Arribalzaga),  Larra. 
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burnettianus  Turner.  Dasyproctus.  470 
burnsi  Lcclercq,  Podagritus,  393 
burnsiellus  Ruyment.  Scricophorus,  307 
burraburra  Evans  and  Matthews,  Bembix, 
S4S 

burungaensis  (Arnold),  Crossoccras,  4 on 
busckii  Richards.  Trypoxylon.  li& 
bushiella  Leclercq,  Williamsita,  630 
butlcri  R.  Bohart,  Pseudoplisus,  SQl 
butleri  Scullen,  CcrccrLs,  S7H 
butuana  Leclercq,  Piyuma,  410 


hutuancnsis  van  Lith,  Pscnulus,  1 77 
butuani  Leclercq,  Ectemnius,  425 
buyssoni  (Arnold),  Bcmbecinus,  S3n 
buyssoni  Morice,  Tachysphex,  221 
bytinskii  Beaumont.  Bembccinus,  5  30 
bytinskii  P.  Verhoeff,  Miscophus,  318 

cabrcrae  Leclercq.  Lmdenius.  3R4 
cabrcrai  Mcrcct.  Tachysphex,  273 
cacaloapana  Scullen,  Cerceris. 
caclcbs  Gmcr  Man'.  Cerceris.  578 
caclebs  (Kohl).  Parapsammophila.  I  39 
caclcbs  Patten,  Tachytes.  2hL 
caclcstina  Dalla  Torre,  Larra,  222 
caemcntarium  (Drury).  Sccliphron, 
Caenolarra  Cameron,  42 
Cacnopscn  Cameron,  iU 
cacrulea  (Crcsson).  Dryudclla.  214 
cacruica  Murray,  Podalonia,  I44 
caerulea  Westwood,  Trirogma,  38i  Z2 
cacrulcanus  Drury,  Sphcx,  1 14 
caeruleipcnnis  (MaidI).  Liris.  744 
cacrulcsccns  Lc  Guillou.  Sphcx,  LLi 
cacrulcscens  (Turner).  Argogoryles.  492 
caerulcuin  (Linnaeus),  Chalybion,  1112 
cucsuica  (Handlirsch),  Rubrica. 
cacsariensis  Pate,  Belomicrus,  Ihl 
cacsius  (Compte  Sart),  Bembicinus.  532 
caffcr  (Saussurc).  Bcmbecinus.  530 
caffrariae  Empey.  Cerceris,  6  79 
cahuilla  Pate.  Belomicrus,  162 
cahuilla  Pate,  Tiinbetlakena.  2111 
calapcnsis  van  Lith,  Pscnulus,  112 
calcarale  Strand,  Trypoxylon.  346 
calcaratiformis  Rohwcr,  Tachytes,  267 
calcaratus  W.  Fox,  Tachytes.  261 
calcarina  Handlirsch.  Bembix,  546 
calccatum  (Tsuneki).  Rhopalum,  390 
calceatus  (Rossi).  Gotytes.  501 
Cjilceoihopalum  Tsuneki,  42,  388 
caldcroni  Lcclercq.  Rhopalum,  3«9 
caldesianum  Richards,  Trypoxylon,  345 
Caliban  Arnold,  Tachysphex.  22i 
calida  Tuinci.  Cciccris, 
californica  Cresson,  Cerceris,  51& 
californica  Menke,  Ammophila,  151 
californica  R.  Bohart.  Microbcmbex,  539 
californica  Williams.  Psionopsis,  322 
caUfornica  Williams.  Solierella.  112 
californicum  F.  Parker,  Diploplectron. 
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californicum  (Saussure),  Chalybion,  38^ 
102 

californicum  Saussurc,  Trypoxylon,  348 
californicus  (Ashmcad),  Miscophus.  31& 
californicus  Bohart  and  Mcnkc, 

Pa  I  modes.  121 
californicus  Court  and  R.  Bohart, 

Lindenius.  3M 
californicus  Cresson,  Philanthus,  S64 
californicus  Eighmc,  Pulverro,  126 
cahfotnicus  ( R.  Bohart),  Clypeadon.  511 
californicus  R.  Bohart  and  Schlingcr, 

Oxybelus,  362 
californicus  R.  Bohart,  Pseudoplisus,  iQ2 
californicus  R.  Bohart.  Tachytes,  764 
californicus  (Williams),  Paradolichurus. 

californiensis  Gillaspy,  Steniolia,  li2 
caliginosum  Turner,  Pison.  32S 
caliginosus  Erichson.  Sphex,  1 14 
caliptcra  (Say),  Lyroda,  lilSL 
calixtum  Lcclercq,  Rhopalum,  3H9 
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uillangac  Lcctcr(;q,  Fnoplolindcniut, 
Hi 

callanj  Kiombein,  Cerceris,  22£ 
uillani  Pale,  CrosiOcciUN,  400 
callani  Pate,  Oxybclus,  1^ 
calligastei  (Vicreck).  Oxybelus,  166 
calliope  (Arnold),  Hoplisoidev 
callista  J.  Parker,  Sticticlla,  lU 
callosus  Kohl,  Tachytcs,  2M 
calochorti  Rohwer,  Cerceris,  578 
calodera  Banks.  Cerceris,  SHi 
calopterus  Kohl.  Sphex.  LL^ 
caloptcryx  (Gussakovskij),  Dryudclla, 

m 

calopteryx  Gussakovskij,  Tachysphcx, 
226 

oiluptcryx  (Handlitsch),  Stizoides,  SjR 
Calosphcx  Kohl,  i2 
Calotachytcs  Turner.  M 
culva  (.Arnold),  Ammophtla.  LU 
calvcrti  (Pate).  Rhopalum.  UJ^ 
calvus  Turner,  Phlla^thu^,  SkS 
calvus  Turner,  Tachyies,  ififi 
campbcllii  (W.  Saunders),  Chlorlon,  ^ 
camclus  (Arnold),  Hovanysson,  472 
camclus  ( r,vcrsmann),  Lcstica,  4^n 
camcroni  (Ashmcad),  Pscn,  fi7S 
cameroni  Rohwer.  Bcmbix,  54i 
camcroni  Schulz.  Cerocris.  57K 
cameroni  Sciiulz.  Euccrceris.  521 
camcroni  Yasumatsu  and  Masuda. 

Alyison.  4*)  8 
camcronianus  .Moricc,  Tachytes,  2fil 
cameronii  Dalla  Torre,  Bcmbix.  54 S 
camcronii  Dalla  Torre,  Trypoxylon,  245 
cameronii  Kohl,  Pison,  iiS 
cameronii  (Kohl).  Trigonopsis,  2& 
carneronis  Handlirsch,  Bcmbix,  iiS 
camcronis  (Handlirsch),  Pveudoplisus.  503 
Camcronitus  Lcclcrcq, 
camcruncnsis  Tullgrcn,  Philanthus,  564 
camerunicus  Strand,  Sphex,  1 15 
cumpa^pc  Richards,  Trypoxylon.  2£S 
canipcstris  (F.  Smith),  Liris.  2ii 
campcstris  Holmbcrg,  Cerceris,  578 
campestris  Latreille,  Ammophila,  LLL 
campesiris  (Linnaeus).  Argogoryies,  492 
campicola  Arnold,  Ccrcx-ris,  57R 
camposi  Campos,  Sphex,  1_14 
campsomcroides  Arnold,  Cerceris,  JIS 
canadcnse  (F.  Smith),  Sceliphron,  Uli 
canadensis  Dalla  Torre.  Crabro, 
canadensis  (.Mulloch),  Mimumesa.  164 
canadensis  (Provanchcr),  Prionyx,  1 33 
canaliculata  Cameron,  Cerceris,  578 
canaliculata  Perez,  Cerceris,  578 
canaliculata  Say,  Ampulcx,  22 
canaliculata  (Say),  Eucetceris.  591 
canaliculatum  Cameron,  Trypoxylon, 

m 

canaliculalus  Packard,  Uorytes,  501 
cunaliculalus  Rudoszkowski,  Oxybclus. 

canalifera  (Arnold).  Arnoldita.  418 
canalis  R.  Hohart  and  Schlinger, 

Oxybclus,  262 
canariensis  Beaumont,  Miscophus,  318 
canaricnsis  Beaumont,  Tachysphex,  213 
canaricnsis  Bischoff,  Spilumcna,  li2 
canaricnsis  E.  Saunders,  Solierella,  213 
canaricnsis  Pulawski,  Astata,  1\  1 
candiotes  Schulz,  Bcmbix,  512 
canescens  Cameron,  Oxybclus,  262 


cancsccns  (D;(hlbnm).  Podalonia.  LM 
canescens  (Datilbom),  Prionyx,  1 34 
canescens  (F.  Smith).  Larra,  212 
canescens  F.  Smith,  Sphex.  1 14 
canescens  (Gmclin),  Bcmbix.  US 
canescens  Gmclin,  Vcspa,  627 
caninus  Andradc,  Miscophus,  318 
canlaoensis  van  Lith.  Psenulus,  122 
canlaoni  Leclercq,  Rhopalum,  2S2 
canonicola  (Viereck),  Crossoccrus,  40? 
caocinnus  Tsuneki,  Pscn,  166 
capax  W.  Fox,  Ancistromma,  252 
capcnse  Cameron,  Trypoxylon.  345 
capensis  Arnold,  Ammoplanus,  198 
capensis  Arnold,  Cerceris,  5£2 
i-apcnsis  (Brauns),  Gastrosericus,  256 
capensis  Brauns,  Parapiagetia,  2&1 
capensis  Brauns,  Piospigastra,  2&5 
capensis  Brauns,  Psenulus,  1 77 
capensis  Cameron,  Ampulex,  22 
capensis  Cameron,  Oxybclus,  369 
capensis  Dahlbom,  Philanthus,  564 
capensis  (Handlirsch),  Brachystcgus,  473 
capensis  Lcpclcticr,  Bcmbix,  545 
cap«nsis  (Lepcletier),  Podalonia,  141 
capensis  (Saussure).  Tachysphex.  273 
capicola  Arnold,  Saliostethus,  2211 
capicola  Brauns.  Nitcia,  225 
capicola  Handlirsch,  Bcmbix.  545 
capistratus  (Schrank).  Mellinus,  442 
capitalc  Richards,  Trypoxylon.  245 
capitalist F.  Saunders).  Parapiagetia,  2&i 
capitalis  Leclercq.  Crossoccrus,  400 
capitalis  (Radoszkowski).  Liris.  245 
capitata  F.  Smith,  Cerceris,  5Ji2 
capitata  Gussakovskij.  Spllomena,  122 
capitatus  (Nurse),  Hoplisoides,  121 
capito  (Dahlbom).  Crossoccrus,  400 
capito  Lepcletier,  Cerceris.  578 
capitosus  (Shuckard).  Crossoccrus,  4r)0 
capnoptera  (Handlirsch),  Bicyrtes,  122 
cappadocicus  Beaumont,  Miscophus,  318 
capparidis  Gussakovskij.  Solierella.  31  3 
caprclla  Arnold.  Ammophila,  LSI 
capricornicus  Leclercq.  Lctemnius,  424 
capuccina  (A.  Costa),  Podalonia,  14i 
Carabro  Say,  4& 

caramuru  Holmberg,  Crabro,  409 
carbo  Bohart  and  Menke,  Palmodcs,  122 
carbonaria  A.  Costa,  Mimesa,  L62 
carbonaria  (Butmeisiet),  Stictia,  54? 
carbonaria  (F.  Smith).  Larra,  212 
carbonaria  Kohl.  Astata.  212 
carbonaria  Saussure,  Larra,  238 
carbonaria  (Tournier).  Mimumesa,  164 
carbonarius  (Dahlbom),  Crossoccrus,  402 
carbonarius  (F.  Smith),  Argogorytes,  52. 

carbonarius  F.  Smith,  DoUchurus,  62 
carbonarius  (F.  Smith),  Podagritus,  221 
carbonarius  F.  Smith,  Sphex,  1 14 
carbonarius  (F.  Smith).  Pscn.  1 66 

carbonicolor  (Dalla  Torre),  Podagritus, 
221 

Carbonicolor  van  dcr  Vecht.  Sphex,  114 
carbunculus  Dalla  Torre,  Larra,  238 
carcavalloi  Fritz,  Mctanysson,  481 
carccli  (Lepcletier),  Dienoplus,  496 
carcinum  Leclercq,  Trypoxylon.  345 
cardinatis  Gussakovskij,  Nysson.  469 
caribana  Fritz,  Stictia,  542 
caridei  Holmberg.  Cerceris,  522 
caridci  (Lieberman).  Prionyx,  111 


(;arinalls  Vixei.  Cerceris.  iZi 
carinata  Arnold,  Prosopigastra,  285 
carinata  Cameron.  Nursea.  465 
carinata  F.  Smith.  Bcmbix.  545 
carinata  (Gussakovskij),  MImcsa,  162 
carinatum  .Say,  Trypoxylon,  145 
carinatum  Turner.  Pison.  215 
carinatus  Berland.  Tachytes,  264 
carinaius  (F.  Smith),  Fctemnius,  424 
carinatus  Gussakovskij,  Ammoplanops, 
41 122 

carinatus  Gussakovskij.  Oxybclus,  367 
carinatus  Lohrmann.  Bembecinus,  530 
carinatus  R.  Bohart.  Hoplisoides.  520 
carinatus  Rayment.  Sericophorus.  202 
carinatus  Thomson,  Peniphredon.  Ifi2 
cariniceps  Richards.  Trypoxylon,  24fi 
carinifrons  Cameron.  Ampulex,  12 
carinifrons  (Cameron).  Psenulus.  122 
carinifrons  Cameron.  Trypoxylon,  24fi 
carinifrons  Gussakovskij.  Trypoxylon. 
2M 

carinifrons  Menke,  Niiela.  125 
carinifrons  W.  Fox,  Trypoxylon,  346 
Carinostigmus  Tsuneki,  4J_.  l&S 
cariosum  .Arnold,  Trypoxylon,  145 
carii  Beaumont.  Tachysphex.  221 
Cariobcmbix  Willink.  5i  552 
carnaria  Saussure.  Cerceris,  5fl5 
caroli  (Perez),  Podalonia,  L44 
Carolina  Banks.  Cerceris,  579 
Carolina  Banks,  Rhopalum,  389 
Carolina  (Fabricius),  Stictia.  54? 
Carolina  Rohwer,  Podium.  26 
Carolina  (Rohwer).  Pseneo.  165 
carolinensis  Banks,  Philanthus,  565 
carolinensis  Yasumatsu,  Liris,  244 
carol inus  Banks,  Oxybclus.  369 
carolus  Leclercq.  Podagritus,  222 
carpcntcri  Richards,  Trypoxylon.  145 
carpetanus  (Mercet).  Bembecinus.  530 
carrascoi  Fritz,  Podagritus.  393 
carrascoi  Fritz  and  Toro,  Cerceris,  629 
carnpan  Evans  and  Matthews.  Bcmbix. 
545 

carrizoncnsis  Banks.  Cerceris,  57H 

casali  (Fritz).  Epinysson.  472 

cashibo  Pate.  Qucxua,  2fi7 

caspica  F.  Morawiiz.  Cerceris,  580 

caspica  (Gmelin),  Cerceris.  5SS 

caspica  (Gussakovskij),  Parapsammophtla. 

m 

caspicus  (F.  Morawitz).  Crabro.  408 
Cassandra  Schrottky.  Larra.  212 
cassus  Lcclcrcq.  Fctemnius,  424 
castaneipes  Dahlbom.  Sphex.  LL4 
castaneus  Radoszkowski.  Nysson.  469 
castaneus  Rayment,  Sericophorus,  302 
castellanus  Mercet.  Nysson.  469 
castor  (Handlirsch).  Dienoplus,  496 
castoris  Lcclcrcq,  Trypoxylon.  345 
catatinae  R.  Bohart.  Pseudoplisus,  5112 
catamatccnsis  Schrottky,  Cerceris,  5«2 
catamarccnsis  (Schrottky),  Fremnophila. 
L4I 

wtamarccnsis  (Schrottky),  Metanysson, 
catamarccnsis  (Schrottky),  Oxybclus,  262 
cataractac  Arnold,  Brachystcgus,  473 
cataractac  Arnold,  Tachytes,  264 
cataractac  Arnold,  Trypoxylon,  345 
catarinac  R.  Bohart,  Liogorylcs,  516 
catawba  Banks,  Cerceris,  579 
catherinae  [''ritz,  Podagritus,  221 
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citherinae  Pulawski.  Tachysphex.  21i 
catinum  Lcclercq.  ToTO"/'""'  i4i 
caucasica  Maidl,  Mimesa.  Ih2 
caucasica  (Moscdry).  Podalonia.  LM 
caucasica  Shcstakov,  Cerccriv  US 
k;uuc4isicuin  (Ed.  Andre),  Stcliphron,  IH^ 
caucasicus  (RadoszkowKki),  Dienopliu, 

cauca^icus  Radoszkowski.  Oxybelus, 
caucasicus  (Radoszkowski),  Tachysphex, 

m 

caucasicus  Radoszkowski.  Tachytes,  2^ 
cavagnaroi  Scullcn,  Ccrccris,  1Z£ 
cavagnaroi  Scullen,  Eucerceris.  592 
cavallum  Lcclercq,  Trypoxylon,  345 
cavcrnicola  (van  der  Vecht). 

Dicranorhina.  211 
cavicornis     Morawiiz.  Cerceris.  .188 
cavifrotis  (Thomson*,  rctcninius.  424 
cavifrons  van  Lith.  Psenulus.  1 72 
cayennensis  (Spinola),  Sagcnista,  122 
caycrac  l  cclercq,  Ectemnius,  425 
cazicri  R.  Bohart,  Hoplisoides,  520 
ceanothae  (Viereckt,  Xysma.  IT,  ISA 
oearensis  Duckc.  Dolichurus,  62 
ccarcnsis  (Duckc),  Ncoplisus,  505 
ccballusi  Andrade.  Miscophus,  318 
ccballosi  Gincr  .Man',  Ammoplanus,  198 
ctballosi  Giner  Man'.  Bemhix.  547 
ceballosi  Giner  Man',  Cerceris,  576 
ceballosi  Leckrcq,  Lindcnius,  2M 
Ccballosia  Giner  Man',  42 
cclacno  Arnold,  Cerceris,  578 
cclcbcnsis  .Maidl,  Cerceris,  5  78 
celebesianus  .Strand.  Sphex,  IIL 
Cclia  Shuckard,  4i 

cellularis  Gussakovskij.  Ammophila.  LSI 
celsissimus  Turner.  Tachytes,  264 
ccltica  (.Spooner),  Mimumesa.  164 
ccmentaha  (F.  Smith),  Pudalonia,  145 
ccmcntarius  (F.  Smith),  Trachypus,  568 
Cemonus  J  urine,  4J 
Cemunus  Panzer,  4i 
Ccnomus  Gimmcrthiil,  4J. 
centralc  (Cameron),  Mcgistommum,  5(14 
ccntralc  W.  Fox,  Trypoxylon,  Mi 
centralis  norland,  Bcmbix,  546 
centralis  Cameron.  Ammophila.  LH 
centralis  (Cameron).  Ectcmnius.  4?. 4 
centralis  van  Lith.  Pscnulus.  LZ4. 
ccphalotes  liandlirsch.  Kohlia.  13,  ill 
cephalotes  (Ohvicr),  Ectcmnius,  424 
ccphalotes  (Panzer),  Ectcmnius,  424 
ccphalotes  Walker,  Tachytes,  264 
ccrasicob  Pate,  Nitela,  iI5 
Ccratocolus  Lepclcticr  and  Brulle,  511 
Ccratocrabro  Tsuncki. 
ceratophorus  Pulawski,  Tachytes,  264 
Ceratophotus  Shuckard,  ii 
Ccratosphcx  Rohwcr,  22 
Ceratostizus  Rohwcr,  Si 
ccraunius  (Rossi).  Dinetus.  216 
ccrcchcus  ( Lcclercq ).  Echucoides.  394 
cerceriformis  Cameron,  Eucerceris,  SSJ 
CKRCFRINI,  S2i 
Cetceris  LalreiUe.  575 
ccrcolus  Moricc.  Dinetus.  216 
c«res  Cameron.  Ammophila,  111 
ccrussata  Shcstakov,  C'erccris,  578 
cerverae  Giner  Man',  Cerceris,  578 
ccrvinicornis  Tsuncki,  Diodontus,  LZ2 
cctonicus  Lcclercq,  Ectcmnius,  422 


cetfatus  (Shuckard).  Crossocerus. 
cevirus  Leclercq,  Dasyproctus,  420 
ccylonicus  Cameron,  Oxybelus,  367.  369 
ceylonicus  (Cameron),  Tachysphex,  215 
ceyionicus  .Saussurc,  Dasyproctus,  420 
ccylonicus  van  Lith,  Pscnulus,  122 
chacoana  Brethes,  Cerceris,  578 
chagrinatus  Leclercq,  Ectemnius,  425 
chahariana  (Tsuneki),  Podalonia.  \AA 
chalcifrons  (Packard),  Mimumesa.  IM. 
chalcithorax  Arnold,  Gastiosericus.  256 
Chalcolamprus  Wesmael, 
chalybaeum  Kohl,  Podium,  26 
chalybaeus  Kohl,  Crabro,  678 
chalybea  F.  Smith,  Ampulex.  22 
chalybca  (Kohl),  Podalonia,  1j44 
chalybeum  (F.  Smith),  Chalybion.  Uil 
chalybeum  (Vandcr  Linden),  Chalybion, 

chalybeus  F.  Smith,  Sericophorus,  44j 
302 

chalybeus  Kohl.  Crabro,  40K 
Chalybion  Dahlbom.  38, 98^  UU 
Chalybium  Agassiz,  i& 
Chalybium  Schuiz,  2S 
championi  Cameron,  Ammophila,  153 
championi  (Cameron),  Ectcmnius,  42B 
championi  (Cameron),  Liris,  244 
championi  (Cameron),  Ochleroptcra,  490 
championi  Turner,  Protostigmus,  42,  196 
changaiensis  Tsuncki,  Diodontus,  L22 
changatai  Tsuncki.  Cetceris,  584 
changi  rsuneki.  Cerceris,  Slfi 
changi  Tsuncki,  Ectcmnius.  427 
changi  Tsuncki,  Rhopalum.  ifi2 
changi  Tsuneki.  Tachysphex,  221 
changuina  Pate,  Zanysson,  475 
chapmanae  Viereck  and  Cockerell, 

Eucerceris,  521 
chapmani  (Cameron).  Liris.  2Ah. 
chapraensis  (Turner).  Ivncopognathus,  380 
chariis  van  Lith,  Pscnulus,  LI2 
charimorpha  Brauns,  Cerceris.  5M 
cliacuslni  I-.  Morawitz.  CVrccris.  SH  i 
cheesmanae  Krombein,  Psen.  l£L 
chccsmunae  Menke,  Liris,  244 
chccsmani  Lcclercq,  Crossocerus,  400 
Chcilopogonus  Wcstwood,  M 
chehitus  R.  Bohart,  Tachytes.  2M. 
chemchuevi  Pate,  .Ammoplanus,  12fl 
eheops  Beaumont,  Cerceris,  578 
Cheops  Beaumont,  Tachysphex,  222 
chcops  Bingham,  Stizus,  527 
cheops  Moricc,  Stizus,  527 
chcphren  Beaumont,  Tachysphex,  273 
chcrkcsiana  Beaumont.  Cerceris,  5I& 
chcskesiana  Giner  Man',  Cercerb.  S2& 
chcvricri  Kohl.  Nysson,  469 
chevrieri  (Tournier).  Pvenulus.  LD 
Chevrieria  Kohl.  41 
chibcha  Pate,  Enoplolindcnius,  415 
chichidzimucnsc  Tsuncki,  Trypoxylon, 
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chichimcca  Pate,  Zanysson,  475 
chichiinccuin  Saussure,  Trypoxylon,  345 
chichimccus  (.Saussure),  Bembecinus,  53i 
chichimecus  Saussure,  Sphex,  1 16 
chicngmaiensis  Tsuneki,  Nysson,  469 
chihpcnse  Tsuneki,  Trypoxylon.  Mi 
chilcnsc  Spinola.  Pison,  335 
chilensc  (Spinola),  Sceliphron,  105 
chilensis  (Eschscholz),  Zyzzyx,  S±,  5511 


chilensis  Herbst,  Spilomena,  L22 
chilensis  Kohl.  Solierclla.  31  3 
chilensis  Reed,  Ammophila,  L52 
chilensis  Reed,  Oxybelus,  367 
chilensis  (Reed),  Rhopalum.  iM. 
chilensis  Saussure.  Astata.  212 
chilensis  (Saussure),  Chtemncstra,  iM 
chilensis  "Spin."  Brcthcs,  Trachypus,  568 
chilensis  Spinola,  Cerceris,  578 
chilensis  (Spinola).  Prionyx.  LM 
chilensis  (Spinola),  Tachytes,  264 
chilicnsis  Lepclctier,  Sphex,  LL5 
chitlcotti  van  Lith.  Pscnulus.  LZ2 
chilon  Lichtenstcin,  Sphex,  LL2 
Chilopogon  Kohl,  54 
chilopsidis  (Cockerell  and  W.  Fox), 

Larropsis,  258 
chilopsidis  Cockerell,  Philanthus,  565 
chilopsidis  Viereck  and  Cockerell, 

Cerceris,  52iS 
Chilosphex  Menke.  32,  121 
ChimUa  Pate,  49, 412 
Giimiloidet  Leclercq,  42, 
chinandegaensis  Cameron,  Cerceris,  583 
chinense  Gussakovskij,  Trypoxylon,  Mi 
chincnsc  van  Brcugcl,  Sceliphron,  lUfi 
chincnsis  (Gussakovskij).  Crossocerus.  403 
chincnsis  (Gussakovskij),  Mimcsa,  16? 
chinensis  (Sickmann),  Ectemnius,  428 
chingi  Tsuncki.  Trypoxylon.  345 
chipsanii  (Malsumura),  Ectcmnius,  J22 
chirindensc  Arnold,  Trypoxylon,  Mi 
chirindensis  Arnold.  Cerceris,  578 
chirindcnsis  (Arnold),  Encopognathus,  380 
chiriquensis  Cameron,  Ammophila,  153 
chiriquensis  Cameron,  Cerceris,  582 
chisoscnsis  Scullen,  Cerceris,  579 
chivensis  Gussakovskij,  Solierella,  lU 
chivcnsis  Pulawski.  Tachytes,  264 
Chlorampulcx  Saussurc,  ifi. 
chlorargyricus  A.  Costa,  Sphex,  1 14 
Oitorion  Latreille,  38,  a& 
Chlorium  .Schuiz.  IS 

chlorulica  .Spinola.  Ucinbix.  -S4.S 
chlorolica  Spinola.  Cerceris.  578 
chobauti  (Roth).  Prionyx.  1  33 
chongar  Tsuneki.  Trypoxylon,  346 
chonlale  (Pate),  Huavea.  226 
chopardi  Bcrland.  Bcmbix,  iii 
chorasmius  (Gussakovskij),  Ammoplancllus, 
42.  199 

chosencnsc  Tsuncki.  Rhopalum,  630 
chosenensc  Tsucnki,  Trypoxylon,  345 
choscnensis  rsuncki,  Crossocerus,  402 
chosenensis  Tsuncki,  Diodontus 

choscnensis  Tsuncki,  Ectcmnius 

chromatica  Schlcttcrcr.  Cerceris.  578 
chromalipus  Pate,  Crossocerus,  400 
chrysarginus  (Lepeletier),  Ectemnius,  425 
chrysargurus  (Dahlbom),  Ectemnius.  425 
chrysargynus  (.Mickcl).  Ectcmnius.  424 
chrysargyrus  (Lepeletier  and  Brulle).  Ec- 
tcmnius, 425 
chrysis  (Christ),  Chlorion,  211 
chrysis  Kohl.  .Miscophus,  ILS 
chrysis  (Lepeletier  and  Brulle), 

Enoplolindenius,  £15 
chrysitcs  (Kohl),  Ectcmnius,  i2i 
chrysobapta  (F.  Smith),  Isodontia,  123 
chrysobapta  (F.  Smith),  Liris.  JAA 
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chrysoceicus  Rohwer.  Tachytes.  2f>4 
chrysogastcr  Sclilcttcrcr,  C'crccris,  5187 
chr>'sogona  Gmclin.  Vespa.  627 
Chrysolaira  Caincion.  il 
chrysomaila  (van  Lith),  Pscneo,  Lfii 
clirysonota  ([•".  Smith),  Liris,  2M 
chrysophoius  Kohl.  Sphex.  LLS 
cho'sopterus  (Ruthe  and  Stein),  Prionyx. 
LM 

chrysopus  Gmelin.  Vespa,  627 
chrysopyga  (Spinola),  Tachytes,  2hA 
chrysorrhoca  (Kohl),  Isodontia.  1 23 
chrysorrhocu>i  Handltrsch.  Stizus.  526 
chrysosiicta  Lichten<>lein.  Sphex,  112 
chry'sostoma  Gmclin,  Vespa,  627 
chrysostoma  Lichtenstcin.  Sphex,  112 
chrywstomus  (Lepclcticr  and  Biullc), 

Fctemnius.  i2h 
chrysothcmis  Turner,  Ccrccrii,  578 
chryM>zonus  (Gerstaecker),  Idionysson, 

4«f) 

chrysozonus  (Turner),  Austrogorytes,  498 
chry<.sipc  Banks.  Cerceris,  579 
chrysuia  (Cameron),  Liris,  2i4 
chudcaui  (Uerbnd).  Piionyx.  Li2 
chudcaui  Bcrland,  Tachytes,  264 
chumash  Pate,  Nysson, 
chumashano  Pate,  Pulverro,  12fi 
cicheroi  Fritz,  Metanysson,  629 
ciHata  (I'.  Smith),  l.iris.  2M 
ciliata  <l-'abricius),  Microbcmbex,  S2S. 
ciliatum  (Fabricius),  Chlorion,  2D 
ciliatus  (Handlirsch),  Au^trogorytes.  498 
cilicicnsis  Beaumont.  Bembix.  Hi 
cimiciraptor  Williams,  Anacrabro,  379 
cimicivora  (Fcrlon).  Pro^opigastra,  285 
cineta  Dahlbom.  Cerceris,  iSl 
cincta  (Spinola).  Dryudella.  2XS 
cinctella  Handlirsch,  Bembix,  5A£ 
cinctelta  (W.  I'ox),  Lestica.  4311 
cinctcllum  Richards,  Trypoxylon,  MS 
cinctibella  (Viereck),  Lestica,  431 
cinctipes  (Provancher).  Crossocerus.  400 
cinctitarsis  (Ashmcad).  Crossocerus,  Ann 
cinctus  Fabricius.  Sphex,  LLI 
cinctus  Latretlle,  Gorytcs,  ifll 
cinctus  (Rossi),  BcnilKcinis,  532 
cinctus  (Spinola),  Lcteninius.  426 
cinctus  (Turner),  Fctemnius,  ±22 
cinerascens  Arnold.  Tachytes.  264 
cincrasccns  Dahlhom,  Sphex.  1 15 
cincrca  Fcrnald.  Isodontia.  12i 
cincrca  Handlirsch.  Bembix,  545 
cincreohirtum  Cameron,  Trypoxylon, 
349 

cincrcorufocinctus  Uahlbom,  Sphex,  1 14 
cinereum  Cameron,  Trypoxylon,  349 
cingulata  (Burmeister).  Bicyrtes,  537 
cingulata  (Gmelin),  Cerceris,  579 
cingulata  Lichtenstein.  Bembix,  549 
cingulata  Packard,  .Mimcsa,  1 62 
cingulaCUK  C'rcs\tin,  I'.uccfccri^.  ^91 

cin(:ulatus  (F.  Smith).  Bembecinus.  530 
cingulatus  (Fabricius),  Siizus,  526 
cmgulatus  (Packard),  Crabro, 
cmgulatus  (Raynient),  Seiicophotus,  M2 
cinguliger  (F.  Smith).  Bembecinus,  UD 
cinxius  (Dahlbom).  Crossocerus.  400 
circularis  (Fabricius),  Cerceris,  578 
circumcincta  Turner,  Cerceris,  579 
circumscriptus  (Kohl).  Fnoplolindenius, 
415 


cisandina  Brcthes.  Cerceris,  582 
cisandina  Pate,  Bicyrtes,  537 
citipes  Krombcin.  Dienoplus,  496 
citrina  Mcrcct,  Bembix,  546 
citrina  Scullen.  Cerceris,  iSQ 
titrincUa  F.  Smith.  Cerceris.  S22 
citrinulus  Gussakovskij,  Oxybelus.  367 
citrinus  Arnold.  Sphecius.  ill 
citrinus  (Klug).  Stizoides,  12^ 
citrinus  Radoszkowski,  Oxybelus,  367 
citripcs  Taschenbcrg,  Bembix,  545 
cladothricis  (Cockerell),  Belomicrus,  1L3 
clandcstinus  Kohl,  Oxybelus,  ifj. 
clarconis  Vicreck,  Crabro,  408 
clarconis  (Viereck).  Epinysson,  472 
clarconis  Vicreck,  Philanthus,  566 
clarconis  Viereck.  Taehysphex,  212 
claripennis  (Arnold),  Ammoplanellus, 
199 

claripennis  Arnold.  Taehysphex,  273 
claripennis  .Morice.  Sphccius.  51 1 
claripennis  R.  Bohart.  Psoudoplisus,  ^2. 
claiipes  Arnold,  Taehysphex,  223 
elarkci  Krombcin,  Trypoxylon.  ML 
clarus  Cockerell.  Philoponites,  21 
elarus  Pulawski,  Diodontus.  L22 
claudii  (Janvier),  Rhopalum,  389 
clavata  Gmclin.  Vespa,  <i21 
clavatum  Say,  Trypoxylon.  MS 
clavatus  (Baker).  Arigorytes,  111 
clavatus  Cameron.  Psen.  IM 
clavatus  (Retzius).  .Mcllinus.  412 
claviccrum  l.cpclcticr  and  Serville. 

Trypoxylon.  iAh 
clavicornis  (Handhrsch).  Bembecinus,  530 
clavicornis  (Malloch),  Pluto,  LZl 
claviger  (Kohl),  Scricophorus,  2112 
clavigera  (F.  Smith),  Isodontia,  121 
clavimaiia  Gussakovskij,  Didincis,  iS& 
clavipes  Cameron,  Dolichurus,  fi2 
clavipcs  (Dahlbom).  Dolichurus.  69. 
cbvipcs  Kohl.  Sphex.  LL4 
clavipcs  (Linnaeus),  Rhopalum,  1&2 
clavivcntre  (Cresson),  Rhopalum.  3S9 
clavivcntris  (Cameron).  Pveneo.  IM 
clavus  (Fabricius).  Ammophib,  Lil 
clearei  Lcclercq,  Fctemnius,  42S 
demenie  Menke,  Ammophila,  LSI 
cleomae  Dunning,  Philanthus.  565 
cicomae  Rohwer.  Cerceris.  579 
Cleopatra  Beaumont,  Liris.  244 
Cleopatra  Menke.  Ammophila,  LH 
Cleopatra  Pulawski,  Astata.  212 
clirfordi  Raynient.  Sericophorus,  302 
clitellata  Lepclcticr,  Cerceris,  578 
Qitemnestra  Spinola.  i&S- 
cloevorax  (Niclson),  Crossocerus,  404 
clymcne  Banks,  Cerceris,  579 
Qypcadon  Pal  ton,  55^  570 
clypcalis  l-aester,  Pasaloecus.  IM. 
clypcalis  Thomson,  Pcmphrcdon,  180 
clypcalis  (Tsuncki).  Ammoplanellus, 
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clypcaria  (Schrcber),  Lestica,  ilD 
clypearis  Duckc,  Bothynostethus,  352 
clypcaris  Honorc,  Miscophus,  318 
clypearis  Saussure.  Cerceris.  579 
clypcaris  (Schcnck),  Crossocerus,  404 
clypcata  (Christ),  Bembix,  544 
clypcata  Dahlbom,  Cerceris,  579 
clypcata  F.  Parker.  Astata,  212 
clypcata  (F.  Smith).  Liris,  244 


clypcata  (Gillaspy ),  Glcnostictia,  552 
clypeata  Malloch  and  Rohwer, 

Didineis,  452 
clypcata  (Mocsary).  Hoplammophila.  141 
clypcata  Murray,  Podalonia.  144 
clypeata  (Schreber).  Lestica.  AMi 
clypeata  (W.  Fox).  .Mimumcsa,  164 
clypcata  W.  Fox.  Pisonopsis.  45, 122 
clypeata  Williams,  Solicrclla,  111 
clypeatum  Cameron,  Pison,  336 
clypcatum  (Fairmairc),  Chalybion.  1 1)3 
clypeatus  .•\rnold,  Taehysphex.  212 
clypcatus  F.  Smith.  Sphex.  1L5 
clypeatus  (Rayment),  Scricophorus,  30? 
clypcatus  (Rohwer),  Enoplolindenius,  415 
clypeatus  Taschenberg,  Tachytes.  Ih3 
clypeatus  Tsuncki,  Philanthus,  564 
Clypeocrabro  Richards,  50 
clypcodcntata  Tsuncki.  Cerceris,  5SD 
clypeopunctata  Tsuneki,  Liris, 
629 

Clytacmncstra  Handlirsch,  SI 
Clytemnestra  Saussure,  51 
clytia  Beaumont,  Cerceris,  579 
Clytochrysus  A.  Morawitz.  42 
cnemophila  (Cameron).  Liris.  247 
coachclla  Menke,  Ammophila,  Lil 
coachellae  R.  Bohart.  Arigorytes.  ilfi 
coahuila  Pate,  Metanysson.  iM 
coarctatum  (Scopoli),  Rhopalum,  389 
coarctatus  (Spinola).  Ammatomus.  53, 

ill 

coarctatus  Spinola.  Philanthus,  564 
cobosi  Giner  .Man'.  Astata.  212 
cocacolae  P.  Verhoeff.  Oxybelus,  2hl 
coccineus  (Balthasar).  Dicnoplus.  49ft 
coccineus  Gmclin.  Sphex,  112 
cochise  Pate.  Oxybelus.  itl 
cochiscnsis  R.  Bohart,  Gorytcs,  5Q1 
cochisi  Scullen.  Cerceris.  512 
cockcrellae  Rohwer,  Pison,  li  HI 
cockerellac  Rohwer,  lachysphex,  213 
cockcrellae  Rohwer.  Trypoxylon.  34S 
cockerelli  (Ashmcad).  Ammoplanops,  197 
cockcrclli  (Ashmead).  Trichogorytcs,  498 
cockerelli  Dunning.  Philanthus.  5fif 
cockerelli  Menke,  Scricophorus.  2112 
cockcrclli  ( Rohwer j,  Crossocerus.  402 
cockereUi  Rohwer,  Diodontu:.  122 
cockerelli  (Rohwer).  l.csiiphorus.  506 
cockerelli  Rohwer,  Lyroda,  '99 
cockcrclli  Rohwer,  Pcmphrcdon.  LR2 
cockcrclli  Viereck.  Cerceris.  576 
cockerellii  Baker.  Oxybelus.  369 
cockerellii  W.  Fox,  Plenoculus,  111 
cocopa  P-jtc.  Oxyhclus,  367 
cocoritc  Richards,  Trypoxylon,  346 
codonocurpi  Pulawski,  Tachytes, 
630 

coclcbs  Dalla  Torre,  Tachytes,  265 
cocicstina  (I-.  Smith),  Larra,  237 
coclicola  Giner  Man'.  Cerceris,  579 
Coclocrabro  Thomson,  42 
Coeloecus  C.  Verhocl"!.  Al 
cocruleornata  Cameron.  Ammophila.  Lil 
coerulescens  Arnold.  Miscophus.  318 
cogens  Kohl.  Cerceris,  580 
cogens  (Kohl).  Lindcnius,  3X4 
cognata  Kohl,  Ampulex.  22 
cognata  Mickcl.  C"crccris.  578 
cognata  Perkins.  Deinomitnesa.  169 
cognatum  Arnold.  Trypoxylon.  145 
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cognatum  Cameron.  Trypoxylon,  146 
cognatus  V.  Smith,  Sphcx,  114 
cognatus  W.  Fox,  Crabro,  40<j 
collare  Kohl.  Pison.  225 
collaris  (Arnold).  Dasyproctus,  12Q 
collaris  Cresson.  Ammophila,  IS? 
collaris  Duckc.  Bothynostethus,  3S2 
collaris  (Hacker  &  Cockerell).  Serico- 

phoruv  M2 
collaris  Honorc.  Miscophu»,  ILfi 
collaris  Kohl.  Oxybclus.  Ihl 
collaris  Kohl.  Tachysphex.  274 
collaris  Linnaeus.  .Sphcx,  JJJ 
collaris  (Matsumura).  Lestica,  431 
collaris  Tsuncki,  Crossocerus,  623 
collaris  Tsuneki.  Diodontus.  12S 
collaris  l  urncr.  Nitcia,  125 
collarti  Lcclcrcq.  i^ntomognathus,  3«? 
collator  Bradley.  Ampulex.  12 
collinum  I''.  Smith,  Trypoxylon,  340 
collinus  (I''.  Smith),  Tctemnius.  42S 
Collohris  Tsuncki,  622 
colombica  Fritz,  Bicyrtes.  629 
colon  (Thunberg),  Cerceris.  S79 
Coloptcra  Lepclclicr,  ^ 
coloraJensis  Baker,  Oxybclus,  162 
coloradcnsis  Banks,  Tachytcs,  ?(>7 
coloradcnsis  (Packard),  Crabro,  408 
Colorado  Pate,  Pulbcrro,  l*)6 
coloradoensis  (Cameron),  Mimumesa,  LM 
coloradocnsis  Rohwcr,  Stigmus,  IM 
colorata  Leclercq,  Lestica,  42i 
colorata  Schlcttcrcr,  Ccrecris,  579 
colorata  (W.  Fox),  Ochleropteta.  490 
coloratum  V.  Smith.  Trypoxylon,  244 
coloratum  Taschenbcrg,  Trypoxylon,  142 
coloratus  Baker,  Bclomicrus,  363 
coloratus  Nurse,  Stizus, 
coloripes  (Arnold),  Litis.  24fi 
columbiae  (Bradley),  Crossocerus,  400 
columbiae  \V.  Fox,  Tachytcs,  2M 
columbianum  Gribodo.  Chlorion,  2D 
columbianum  Saussurc,  Trypoxylon.  348 
columliianus  ( Kohl),  Hclomicrus.  "^ft  t 

columbianus  (Kohl).  Lindenius.  3K4 
columbianus  (Kohl).  Pulverro,  L2& 
columbianus  Saussurc,  Tachytcs.  264 
comanchc  Banks,  Tachytcs,  265 
Comanche  Cameron.  Ammophila,  1  <4 
comatu  J.  Parker,  Bembix,  545 
comatus  Reed.  Oxybelus.  367 
combcri  Leclercq.  Crabro.  40S 
combcri  (Turner).  Bembecinus,  530 
comberi  Turner.  Cerceris,  S79 
combcri  Turner.  Palarus,  221 
comberi  Turner.  Tachytes.  264 
combinata  Lcclcrcq,  Lestica,  431 
eombustus  (1-.  Smith),  Stizus.  526 
comechingon  Wilhnk,  Bembccinus,  530 
conies  Krombein.  Microstigmus,  122 
commixta  ( I'urner),  Liris,  744 
communis  (Cresson).  Podalonia.  144 
compacta  Cresson,  Cerceris.  579 
compacta  F'ernald,  Podalonia,  144 
compacta  (Kohl),  Lestica,  121 
compactus  Arnold.  Tachytcs,  264 
compactus  Cresson,  Nysson,  469 
compactus  Handlirsch,  Mellinus,  449 
compactus  (Perkins),  I'  ctcmnius,  475 
compactus  van  Lith.  Pscnulus.  122 
compactus  W.  Fox.  Tachysphex,  225 
compar  Cresson,  Cercciis,  579 


compar  Handlirsch,  Stizus.  577 
compcdita  (Piccioli),  Solierclla.  212 
compcdita  Turner,  Bembix,  S4fi 
complanata  Mickcl,  Cerceris,  5S8 
complanatum  (F.  Smith),  Pcncpodium.  22 
complcta  Banks,  Cerceris.  522 
complex  Kohl,  Sccliphron,  105 
comprcssa  (Fabricius),  Ampulex,  2£i  22 
comprcssicornis  (Fabricius),  Pscn,  \hh 
compressifcmur  (Gincr  Man'),  Liris.  427 
comprcssivcntris  Guerin-Mencville, 

Ampulex.  22 
compta  Nurse,  Astata,  212 
compta  Turner.  Cerceris,  579 
comptus  (Lcpclcticr  and  Brullc),  Ec- 

tcmnius,  426 
conata  Scullcn,  Ivuccrceris,  S2i 
conator  (Turner),  Dasyproctus,  420 
conceptus  Pulawski,  Tachysphex,  273 
concinna  Btulle.  Cerceris,  579 
concinna  (F.  Smith).  Lyroda.  222 
concinnulus  (Cockcrcll),  Clypeadon,  5  71 
concinnus  Bingham.  Philanthus,  5^ 
concinnus  (Dahlbom),  Lntomoscricus, 
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concinnus  F.  Smith.  Tachytcs,  264 
concinnus  (Rossi).  Oryttus,  52. 507 
conclusus  Nurse,  Tachysphex,  273 
concoloT  (Brullc),  Podalonia,  143 
concolor  Dahlbom.  Miscophus,  318 
concolor  (Oahlbom),  Pscnulus,  172 
concolor  (Fversmann),  Stizoides,  529 
concolor  Provanchcr,  Pemphrcdon,  LSi 
concolor  (Radoszkowski),  Mimumesa. 
164 

concolor  Say,  Pemphrcdon,  IM 
concordius  Lcclcrcq,  Podagritus,  221 
concors  (Gussakovskij),  Mimcsa,  162 
conditor  F.  Smith.  Ammophila,  L5I 
conestogorum  Rohwcr,  Stigmus,  182 
confalonicrii  (Guiglia),  Podalonia,  144 
conlerta  (W.  Fox),  Larropsis.  25fi 
conlcrtim  W.  Fox,  Pemphrcdon,  L8i 

cuiifvclus  ( Tutnci),  Acuntliuslcthus,  iJA 
confertus  (W.  F'ox),  Crossocerus,  4fl2 
confcrtus  (W.  Fox),  Hoplisoidcs,  120 
conflnis  (Dahlbom).  Palmodes,  122 
cotiicus  Ptovancher.  Alysson.  458 
conifc.'us  Arnold,  Oxybelus,  ih2 
confinis  Gussakovskij,  Tachysphex,  275 
confmis  (Walker),  Ectemnius,  425 
confluens  (LeContc).  Lestica,  431 
conflucns  Richards,  Trypoxylon,  349 
confluenta  (Say),  Lestica,  411 
conformc  F.  Smith,  Pison,  335 
confraga  Shestakov.  Cerceris,  579 
confraler  Kohl,  Sphex,  ilA 
confraler  Kohl,  Trypoxylon,  346 
conl'rater  Pulawski,  Tachysphex,  273 
confusa  A.  Costa,  Ammophila,  111 
coni'usa  Gincr  Man',  Cerceris,  579 
confusa  (Radoszkowski).  Liris,  24& 
confusus  (Alayo),  Hoplisoides.  520 
confusus  Arnold,  Tachytcs,  264 
confusus  (Dutt).  Hoplisoides,  5212 
confusus  Schuiz,  Crossocerus.  400 
confusus  Turner,  Palarus.  290 
confusus  Wagner,  Pemphrcdon,  182 
congener  (Dahlbom).  Crossocerus.  400 
congener  Kohl,  Sphex,  1 1 6 
congenerum  Turner,  Pison,  125 
congcsia  Ciordani  Soika,  Cerceris,  579 


conglobatus  (Turner),  Ectemnius.  125 
congoensis  (Arnold),  Litis,  245 
congocnsis  Arnold,  Paranysson,  2QS 
congoensis  Arnold,  Tachysphex,  272 
congoensis  (Berland),  Prionyx,  L22 
congoensis  Manlero,  Stizus.  526 
congolus  Leclercq,  Pscn,  166 
congophilus  Benutt,  Oxybelus,  2i2 
congruus  (Walker).  Carinostigmus,  4L 
121 

conica  iL  Smith,  Mimesa,  1 62 
conica  Shestakov.  Cerceris.  122 
conicus  (Germar),  Sphecius.  Hi 
conicus  Radoszkowski.  Sphex,  112 
conicus  Villcrs,  Sphex,  112 
conifera  (.Arnold),  Ammophila,  151 
eonifrons  Mickcl.  Cerceris,  579 
conigcra  Dahlbom,  Cerceris,  5HI 
conigera  Kohl,  Ampulex,  12 
conjuncta  Sthlctterct.  Cerceris,  5fi4 
conjungens  (Walker),  Litis,  244 
connexa  W.  Fox,  Bembix,  141 
conncxum  Turner,  Trypoxylon,  346 
Conocercus  Shuckatd,  IB 
contadsi  Giordani  Soika,  Cerceris.  IM 
conradti  Bcriand,  Sphcx.  LLl 
consanguineum  (F.  Smith),  Pcncpodium, 
22 

consanguineum  (Kohl),  Chlorion,  &2 
consanguineus  Arnold,  Tachysphex,  273 
consanguincus  (Handlirsch).  Dienoplus, 
496 

conscriptus  (Nurse),  Stizoides,  lifi 
consimilis  Banks,  Philanthus,  564 
consimilis  Kohl,  Ampulex,  22 
consimilis  Kohl,  Philanthus,  5£5 
consimilis  (W.  Fox),  Larropsis,  258 
consimilis  W,  Fox,  Tachysphex,  225 
consimiloidcs  Williams,  Tachysphex, 
2H 

consobrina  Arnold,  Liris,  245 
consobrina  (Arnold),  Paraps:immophila, 
139 

consobrina  Kolil,  Cerceris,  5H6 
consobrinus  (Arnold),  Ammoplanellus, 
199 

consobrinus  (Handlirsch).  Bembecinus, 
530 

consocius  Kohl,  Tachysphex,  273 
consolator  Leclercq.  Ectemnius,  ill 
consors  Cameron,  Ammophila,  111 
conspiciendus  (.Mickel),  Ectemnius,  42S 
conspicillatum  (A.  Costa),  Sccliphron, 
106 

conspicua  (F.  Smith).  Liris,  245 
conspicuus  Arnold,  Stizus,  5  26 
consptcuus  Cresson.  Crabro,  408 
constanceae  (Cameron),  Ampulex,  22 
constanceac  (Cameron),  Lestica,  421 
constricta  Krombein,  Lestica,  421 
constrictum  Turner,  Pison,  216 
constrictus  (F.  Smith).  Argogorytes.  422 
ix)nstrictus  (Provanchcr),  Pulverro,  126 
consuctipes  (Turner),  Austrogorytcs,  498 
contigua  (Villcrs),  Cerceris,  522 
contigua  Walker,  Cerceris,  581 
contiguus  (Crcvson),  Ectemnius,  427 
continentis  van  Lith,  Pscnulus,  1  72 
continua  ( Fabricius),  Rubricu.  541 
continuus  Dahlbom,  Oxybelus,  267 
continuus  (Fabricius),  Ectemnius,  425 
continuus  (Klug),  Stizus,  126 
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conlracta  Taschcnbcrg.  Ccrccris, 
contractus  Arnold.  Dolichurus.  62 
contractus  W.  Fox,  Tachytcs,  IM 
contractus  Walker.  Tachytcs,  2hA. 
convallis  Patten,  Sphccius,  iil 
convcrgcns  isuncki,  Stigmus,  1 89 
convergent  Vicrcck  and  Cockercll, 

Ccrccris.  iI2 
convexilrons  Taschcnbcrg.  Pison.  lil 
convexum  (I'.  Smith),  Chalybion,  lil2 
tonvcxus  Pulawski,  Tachysphex,  213 
cx>oba  Lvans  and  Matthews.  Bcmbix.  546 
cookii  Baker,  Belomicrus.  2£3 
coonundura  livans  and  Matthews,  Bcmbix, 

coopcri  Beaumont.  Litis,  244 
LX>operi  Scullen,  Cercerii,  579 
copiosus  Arnold,  Tachytcs,  2M 
coquillctti  (Rohu'cr).  Mimcva,  L62 
coquiltctti  Rohwer.  Stigmus,  IM 
coquiUctti  Rohwer,  Tachysphex,  221 
coquillettii  i  W,  hox),  Arigorytes,  53^  516 
cora  Cameron,  Ammophila,  LSI 
cora  (Cameron).  Podagiitus.  123 
coracinus  Valkeila,  Pcmphiedon,  181 
coraxus  van  dcr  Vccht.  Sphex.  LL2 
cordatus  Spinola.  Oxybeius,  'MJ. 
cordialis  I'ritz.  Idionysson.  4S0 
cordiformis  Gussakovskij,  Oxybeius,  362 
cordlllcra  Perez  and  Toro,  Cerccris,  579 
cordillicrac  Lcclcrcq,  Tctcmnius,  426 
cordobensis  (I'ritz),  Liogorytcs,  516 
corccnsis  Tsuncki,  Cerccris,  579 
Corenius  Tsuncki,  629 
Corenocrabro  T'suneki,  628 
ctiriaccus  (A.  Costa).  Tachysphex,  273 
coriaceus  van  Lith,  Pscn,  166 
coriani  Schrottky,  Trachypus.  568 
corioluin  Leclercq,  Rhopalum. 
corizi  Williams,  Solierclla,  111 
corniculata  Mickel,  Sticticlla.  i2i 
corniculus  (Spinola).  Dolichurus.  62 
corniger  Gussakovskij,  Tachytcs.  264 
ixirnigcr  Shuckard.  Passaloecus.  1 S4 
corniger  Williams,  Liris.  245 
cornigera  (Gmelin).  Cerccris.  579 
cornigcra  Gussakovskij.  Tachytes.  264 
ixirnigerum  Cameron.  Trypoxylon.  346 
cxirnuta  Fvcrsmann.  Cerceris.  SSQ 
cornuta  (Fabricius).  Cerceris.  579 
cornutum  Gussakovskij.  Trypoxylon,  24fi 
cornutus  (F.  Smith),  Stizoidcs,  528 
cornutus  Robertson,  Oxybeius.  162 
coromandclicum  (Lcpclcticr),  Sccliphron, 
106 

coronalis  (F.  Smith),  Litis.  245 
coronata  A.  Costa,  Ammophila,  LSI 
coronatus  l-'abricius.  Philanthus,  54j  564 
coronatus  (Thunbcrg),  Philanthus,  564 
corporaali  Leclercq,  Ectenmius,  425 
corporali  van  Lith,  Pscnulus,  \Z1 
corpulcntuv  (Arnold).  Bcmbccinus.  5 30 

oorrcntium  Biethes.  Trypoyxlon,  24S 
corrugata  (G.  and  R.  Bohart),  Ancis- 

tromma,  259 
corrugata  Turner.  Larru.  238 
corrugatus  (Packard),  Lctcmnius,  425 
corrugis  (Mickcl),  Gorytcs,  ifli 
corsa  Beaumont.  Solierella.  114 
Corsica  Beaumont,  Cerccris,  £85 
corsicus  Andrade.  .Miscophus,  318 
ix>rtczi  Scullen,  Cerccris,  582 


coruletor  Pate,  Anacrabro.  .179 
corusanigrcns  (Rohwer),  Psenulus,  L24 
coruscans  Turner,  Auchcnophorus,  45^ 
221 

corvidus  Leclercq,  Lctcmnius.  425 
corynetcs  Lichtcnstcin.  Sphex,  112 
Corynopus  Lcpclcticr  and  Brulle.  42,  l&S 
cosmioccphala  Cameron,  Cerceris,  SM 
cosquin  F.  Parker.  Astata,  212 
costae  .\.  Costa,  .Astata,  212 
costae  (De  Stel'ani).  Tachysphex.  273 
costae  Ld.  Andre.  .Mimcsa,  162 
costae  (Handlirsch),  Synncvrus,  470 
costae  (Magrctti),  Liris.  244 
costae  Piccioli,  Astata,  212 
cosiai  Beaumont,  Alysson,  458 
costai  Beaumont,  Cerceris,  586 
costalis  (Crcsson),  Hoplisoidcs,  520 
costalis  Taschenberg,  Tachytes,  264 
costano  Pate,  Pulverro,  126 
Costarica  Scullen.  Cerceris,  579 
costariccnsis  Brauns,  Nitcla,  325 
costaricensis  Cameron,  Crabro,  408 
costipennis  I  Spinola),  Isodontia.  ill 
couloni  Leclercq,  Pscudoturncria, 
622 

cowani  (W.  F.  Kirby).  Liris,  245 
coxalis  .Moricc,  Kohlia,  513 
coxalis  Patton,  lachytes.  265 
coyotero  (Pate),  Synncvrus,  470 
Crabro  Fabricius,  48.  407 
crabroneus  (Thunberg),  Mcllinus,  449 
crabroniformis  F.  Smith,  Bembix,  549 
crabroniformis  F.  Smith,  Philanthus,  564 
crabionirormis  (F.  Smith).  Pscnulus.  L12 
CRABRONlNAt,  58,  2iL  3i2 
CRABRONINI,  ^  370, 122 
cradockensis  Arnold,  Aminoplanus.  I2S 
craesu^  (Lepelciicr  and  Brullc)  Fctcmnius, 
42£ 

crandalli  R.  Bohart  and  Schlinger. 

Oxybeius,  ihl 
crandalli  Scullen.  Cerccris,  579 
craspedola  (Fernald).  Ammophila.  152 
crassiccps  (Mickcl),  tctcmnius,  425 
crassicollis  Tsuncki,  Cerccris,  ifiQ 
crassicorne  Cameron,  Pison,  2i6 
crassicorne  (Gussakovskij), 

Freiniasphecium.  561 
crassicornis  (A.  Costa).  Hoplisoidcs.  521 
crassicornis  Arnold.  Tachysphex.  273 
crassicornis  (Cockercll),  Scricophorus. 

102 

crassicornis  (Fabricius).  Slizoides,  528 
crassicornis  Gribudo,  Diodontus,  112 
crassicornis  Handlirsch,  Didineis,  458 
crassicornis  Kohl,  Ampulcx,  12 
crassicornis  (Maidl),  Liris.  245 
crassicornis  (Mantero),  Ammatomus,  513 
crassicornis  (Spinola),  Ectemnius,  425 
crassicornis  Vicreck,  Didirvcis,  461 
L'ra<.sieornus  Viercck.  Diodontus.  I  7Q 
crassldens  Cameron.  Cerceris.  579 
crassifcmoralis  (Turner).  Ammophila.  lil 
crassiformis  Viereck.  Tachysphex.  212 
crassifrons  Tsuncki,  Trypoxylon.  346 
crassinodum  (Spinola),  Rhopalum,  2fi2 
crassipcs  A.  Costa,  Mimcsa,  L62 
crassipes  Arnold,  Tachysphex,  273 
crassipes  (Cameron).  Dynatus.  S4 
crassipes  (F.  Smith).  Liris,  244 
crassipes  (Fabricius).  Rhopalum,  389 


crassipes  (Handlirsch).  BemheeiniK.  iiQ 
crassipes  (W'alckcnacr).  Oxybeius,  263 
crassipunctatum  Arnold.  Trypoxylon, 
246 

crassus  Arnold,  Belomicrus,  26i 
crassus  Patton,  Tachytcs,  264 
cratoccphala  Cameron,  Cerccris,  582 
Cralolarra  Cameron.  42. 215 
cravcrii  (.A.  Costa).  Hoplisoidcs.  521 
craw  fordi  Brimley.  Cerceris,  5M 
crawfordi  (Rohwer),  Liris,  246 
crawshayi  Turner,  Ampulcx,  22 
crenicornis  Marshakov.  Lindcnius,  2£4 
crenulatus  W.  Fox.  Tachysphex.  213 
crcnulifcr  (Kohl),  Lindcnius,  2M 
crenulifcra  Kazcnas.  Cerccris.  622 
crenuloides  Williams.  Tachysphex.  226 
creon  (Nurse).  Prosopigastra.  2S5 
crepitans  Leclercq,  Cerceris.  579 
crepitans  Leclercq.  Liris.  245 
Qesson  Pate,  5L426 
crcssoni  Banks,  lachytes,  266 
cressoni  (Cameron),  Beinbecinus.  532 
crcssoni  (H.  Smith).  Ammophila.  1 5? 
crcssoni  Pate,  Ammoplanops.  197 
cressoni  Rohwer.  Diploplcctron.  211 
crcssoni  Rohwer,  Pison,  315 
cressoni  iSchletterer),  Fucerceris. 
■SS.S9I 

cressonii  Dalla  Torre.  Bembix,  545 
cressonii  Dalla  Torre.  Pemphredon.  LSI 
cressonii  Packard,  Mimcsa.  L62 
cressonii  Robertson.  Oxybeius.  367 
cressonii  W.  Fox.  Larra,  237 
cressonis  Handlirsch.  Bcmbix.  545 
Cressonius  Bradley,  51 
cretica  Beaumont.  Solierella,  112 
creticus  Beaumont,  Bembecinus,  iil 
creticus  (Beaumont).  Dienoplus,  496 
creticus  Beaumont.  Sphecius,  51 1 
Cretosphex  Rasnitsyn,  628 
cribrarius  i  Linnaeus).  Crabro,  4n« 
cribrata  Kohl,  Ampulex,  2fl 
cribrata  .Mocsary,  Cerccris.  576 
cribtatus  Eversmann,  Crabro,  4I1S 
cribratus  F.  Morawitz.  Gorytes.  5111 
ctibrcllifer  (Packard),  Crabro.  4Qfi 
cribrosa  Spinola,  Cerceris,  579 
cricctum  Leclercq.  Trypoxylon.  146 
crinita  Saussure.  Bembix.  547 
crippsi  (Arnold),  Fctcmnius.  425 
ctispus  Arnold.  Miscophus.  il& 
crisiatus  Mocsary,  Bcmbix,  548 
crisiatus  (Packard).  Ectemnius,  426 
crisiatus  Saussure.  Oxybeius.  162 
cristovalcnsis  Krombcin,  Cerccris,  579 
croaticus  (Vogrin).  Dienoplus,  496 
crocatus  Krombein,  Oxybeius,  369 
croceata  (Lepeletier),  Stictia.  542 
croccipcs  (Eversmann),  .Argogorytcs,  492 
croceosignatus  (Arnold),  Dasyproctu\, 
420 

ctocidilus  Pulaw'ski,  Tachysphex,  213 
crocsus  (!•'.  Smith),  Liris,  245 
croesus  (Handlirsch I.  Zanysson.  475 
croesus  Lepeletier.  Sphex.  LL5 
crosi  Fcrton,  Prosopigastra,  285 
Crossocerus  Lepeletier  and  Brulle.  47, 
222 

crotonella  Vicreck  and  Cockercll, 

Cerccris,  579 
crotoniphilus  Viereck  and  Cockerell, 
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PInlanthus, 
crowsoni  Evans,  Archisphex.  H 
crugicra  (Hacker  and  Cockcrclll, 

Argogoryies,  493 
crueis  <Cockerell  and  W.  Fox), 

Pwmmalctcs,  5M 
crucis  (Fabricius),  Prionyx,  IM. 
crucis  Viercck  and  Cockercil,  Cerceris. 

SBft 

crudator  Lcclcrcq,  lictcmnius,  47S 
crudele  Richards,  Trypoxylon,  346 
crudclis  Bingliam.  Ampulex,  21 
crudclis  (F.  Smith),  Prionyx,  L13 
crudclis  (Sau.uurc),  Dasyproctus,  4?n 
cruentatum  (Arnold),  Rhopalum.  2M. 
cruentatus  (Latreille),  Dtenoplu;.  496 
crucnlus  (Fabricius),  Dicnoplus,  496 
ctenophorus  Putawski,  Tachysphex,  273 
ctcnopiis  (Arnold),  Stizoidcs,  S2K 
clenoput  (Cameron),  Lctemnius.  42£ 
clenopus  Kohl,  Miscophus,  i\H 
cubana  R.  Bohart.  Microbembex,  539 
cubanus  Pulawski,  Tachysphex,  213 
cubcnsc  Richards.  Trypoxylon.  MS 
cubensis  Cre«.on,  Cetceris,  ■SS9 
cubcnsis  (CrcNson),  Lcstica,  431 
cubensis  Cresion,  Tachylcs,  267 
cubensis  (Fcrnald).  Sphex,  1 14 
cubiccps  (Packard),  Fctcmnius,  426 
cubiceps  (Taschcnberg),  Eciemnius,  427 
cubitalis  (Saussurc),  Liris,  74 S 
cubitaloide  (Strand),  Chalybion.  Uil 
cucamonga  Pate,  Hclomicrus,  2i3 
cuculus  Dudgeon,  Stigmus,  1£2 
cucrnavaca  Scullcn,  Ccrccris.  112 
cucrnosi  Leclcrcq.  Fctcmnius,  425 
culcullata  Bingham.  Cerceris,  S79 
cultrifcra  Arnold,  Bcmbix,  S4ft 
cuna  Pate,  Foxia,  478 
cuncatus  Williams.  PIcnoculus,  31 1 
cunicularia  (Schrank),  Cerceris,  586 
cupcs  Shcvtakov,  Ccrccris,  579 
Cuphoptenu  A.  Morawtiz.  4H^ 
lupiea  I'.  Nmilti,  Ampulex,  12 
curictcnsis  (Madcr),  Fctcmnius,  4?.S 
curiosus  Gussakovskij,  Tachytcs.  266 
curruca  (Dahlbom).  Spilomena, 
cursitans  Handlirsch.  Bembix.  546 
curtipcs  (Perkins),  Fctcmnius,  425 
curtulus  (A.  Costal.  Hoplisoidcs,  121 
curtulus  F.  .Morawtiz,  Nysson,  469 
curtus  Lepeleticr  and  Brulle, 

Lindcnius.  3S4 
curvatum  (F.  Smith),  Sccliphron,  Iflfi 
curvatuni  Ritv^ma.  Chalybion,  LtU 
curvicollis  (Cameron),  Foxita,  416 
curvicornis  Cameron.  Cerceris,  577 
curvidcns  Tsuncki.  Ammoplanus.  19ft 
curvilinealus  Cameron,  Palarus,  291 
curvillneaius  (Cameron).  Prionyx.  1 33 
curvimaculatus  (Cameron),  Philanthus, 

564 

curviptlo»us  van  Lilh,  Psen,  IM 
curvivcutis  Arnold,  Oxybelus,  i£l 
curvistriata  Cameron,  Ammophila,  151 
curvitarsis  ( Hcrrjch-Schaeflcr), 

Tracheliodes, 
curvitarsis  Schietterer,  Cerceris.  579 
cuspidatus  F.  Smith.  Passaloecus.  184 
cuthbcrtsoni  Arnold,  Cerceris,  579 
cyanator  (Thunbctg),  Ampulex,  21 
cyanauges  Pate.  Fctemntus,  425 


cyaneipes  Dalla  Torre.  .Ampulex,  11 
cyaneu'ens  Dahlbom.  Ammophila,  Li3 
cyanesccns  (Radoszkowski),  Bembecinus, 
HI 

cyanescens  (Rado^zkowski),  Chlorion,  20 
cyancscens  Turner.  Miscophus,  1L8 
cyancum  (Cameron).  Chalybion,  ULi 
eyaneum  Dahlbom,  Chlorion,  ii2 
cyancum  (Fabricius),  Chalybion,  U12 
cyancus  (Saussurc),  Scricophoru*.  302 
cyanipennis  (Fabricius),  Isodontia.  L23 
cyantpennis  (Lepeletier).  Parapsammo- 

phila,  39,  L22 
cyanipennis  (Saussurc),  Stizoides,  52K 
cyanipes  (West wood),  Ampulex,  22 
cyaniventris  Guerin-Meneville, 

Ammophila,  1  S 1 
cyaniventris  (Guerin-Meneville). 

Stangcclla,  til 
cyanophilus  Rayment,  Sertcophorus,  302 
cyanopterus  (Gussakovskij),  Stizoides,  52H 
cyanura  Kohl,  Ampulex.  22 
cyanurus  (Rohwcr),  Miscophus,  3IH 
cybelc  Mcnkc,  Ammophila,  151 
eyclocephalus  F.  Smith,  Ttigonopsis,  2fi 
Cyclops  Krombcin.  Cerceris,  579 
cyclostoma  Gribodo.  Ampulex,  21 
cygnorum  (Turner),  Austrogorytcs.  422 
cygnorum  (Turner).  Podagritus.  J2i 
cygnorum  Turner,  Sccliphron,  Ulfe 
cygnorum  Turner.  Sphodrolev  304 
cylindrica  Gmclin,  Vcspa,  627 
cylindrica  (W.  Fox).  Mimumcsa,  IM 
cyphononyx  (Kohl).  Liris,  lH 
cypria  Beaumont,  Ccrccris,  5RH 
cypriaca  Beaumont.  Liris.  2A2 
cypriaca  Beaumont,  Prosopigastra,  2&S 
cypriaca  Beaumont.  Solicrella,  313 
cypriaca  Giner  Man',  Cerceris,  580 
cypriacus  .Andrade.  Miscophus.  US 
cypriacus  van  l.ith,  Pscnulus,  LZ2 
cyprium  Gussakovskij.  Pison.  ilS 
cyprius  Beaumont.  Bembecinus.  531 
cyprlus  Hulawski.  I  acliyspticx,  27.S 
cyrenaicus  (Beaumont).  Uicnoplus. 
cyrcnaicus  Beaumont.  Tachysphex.  274 
cyrenaicus  (Gribodo).  Palmodes.  L12 

dacica  Schietterer.  Ccrccris,  579 
dacckei  (Rohwcr),  Crovsoccrus,  402 
daeckei  Viereck.  Nysson.  469 
dacmonius  (Perkins),  Fctcmnius,  424 
daggyi  (.Murray).  Palmodes,  L21 
dahlak  Menke.  Cerceris.  584 
dahlbomi  A.  .Morawitz.  Uiodontus.  LZS 
dahlbomi  Beaumont.  Cerceris.  i&l 
dahlbomi  (Cresson),  Liris,  245 
dahlbomi  Schluz.  Oxybelus, 
dahlbomi  Sparre-Schncidcr,  Passaloecus, 
LM 

dahlbomi  Thomson,  Diodontus.  122 
dahlbomi  Tischbein,  Dolichurus.  62 
dahlbomi  (Wesmael).  .Mimumesa.  IM 
Dahlbomia  Wissman.  ■iQ. 
dahlbomii  Handlirsch,  Bcmbix,  546 
dahlbomii  Kohl,  Ampulex,  21 
dakotcnsis  Banks,  C'crccris,  S79 
dakotensis  (Rohwcr).  Fptnysson.  472 
dakotensis  Rohwer,  Tachysphex,  273 
Dalan  Ritscma.  41,  21& 
dallatorreanus  (Kohl),  Fcteinnius,  427 
damasccnus  (Beaumont),  Prionyx,  133 


dalmatica  Kriechbaumer,  Bembix,  Hi 
danae  Arnold.  Tachytes.  264 
dantani  Roth,  Ammophila,  Lil 
dapitancnsis  (Rohwcr),  Pscnulus,  173 
Darala  Ritscma,  H 
darium  Lcclercq,  Trypoxylon,  346 
darrcnsis  Cockerell,  Cerceris,  579 
dartanus  Lcclercq,  Fctcmnius,  425 
darwini  Turner,  Nitela.  125 
darwinicnsis  R.  Turner,  Sphex.  1 14 
dasychcira  (Dalla  Torre),  Litis.  245 
dasymera  Pate.  Lesiica,  431 
Dasyproctus  Lepeletier  and  Brulle,  49, 
419 

davanus  (Rohwer),  Pscnulus.  LZl 
davidsoni  (Sandhousc),  Croisocerus,  400 
davisi  (Fcrnald),  Sphex,  1 14 
davisi  W.  Fox,  Plenoculus,  44.  Hi 
dawsoni  Mickcl,  Mimcsa,  L^ 
dawsoni  (Swenk).  Aphilanthops,  570 
debcaumonti  P.  Vcrhocff.  Oxybelus,  262 
dcbilis  Arnold.  Cerc«ris,  586 
dcbilis  Arnold,  Tachysphex,  212 
debilis  F.  Morawitz.  Ammophila.  LIZ 
dcbilis  (Perez),  Tachytes,  261 
debilis  Turner,  Tachysphex,  222 
decavum  Lcclercq,  Rhopalum,  389 
dcccmguttatus  (Dahlbom),  Synncvrus,  470 
dcccmmacubta  (Packard),  Stictia,  542 
deccmmaculatus  Evcrsmann,  Philanthus, 
564 

deccmmaculatus  (Say).  Ectemnius.  425 
deccmmaculatus  (Spinola).  Synncvrus, 
470 

decemnotatus  A.  Costa,  Nysson,  469 
dcccmnoiatus  (F.  .Morawitz), 

Brachystegus.  473 
dcccptor  Krombcin,  Carytcs,  501 
deceptor  (Turner),  Liris.  245 
dcccptrix  Brauns,  Ccrccris,  582 
dccimmaculatus  (Donovan),  Oxybelus, 

367,  370 

dccipicns  (Arnold).  Brachystegus.  473 
dccipicns  (Arnold),  Uicnoplus.  iHSx 
dccipicns  Arnold.  Gastroscricus,  256 
dccipicns  Arnold.  Oxybelus.  2feS 
dccipicns  Arnold.  Sccliphron.  105 
dccipicns  Brcthcs.  Oxybelus,  362 
dccipicns  F.  Smith,  Pison.  iiS 
decipiens  Honore.  Palarus.  791 
dccipicns  Kohl,  Sphex,  UA 
dccipicns  Priesncr,  Bcmbix,  546 
decolorata  Arnold.  Ccrccris.  579 
dccorata  Brcthcs,  Cerceris.  579 
dccorata  (F.  Smith).  Liris,  2A5 
decorata  (Taschenbcrg).  Stictia.  542 
dccoratus  (F.  Smith),  Crossoccruv  40? 
dccoratus  F.  Smith,  Sphex,  1 14 
decoraius  (Handlirsch).  Ammatomus,  5JJ 
dccoratus  (Turner).  Brachystegus,  473 
dccoratus  van  Lith.  Pscnulus,  1 74 
dccoratus  Walker,  Tachytcs,  264 
decorosus  (Mickcl),  Oxybelus,  367 
dccorsci  Bcrland,  Tachytcs.  264 
decorus  (W.  Fox),  Crossoccrus.  400 
decorus  W.  Fox,  Gorytes.  501 
decorus  W.  Fox,  Tachysphex,  213 
dcdaricnsis  Turner.  Ccrccris.  579 
dedarum  Leclercq.  Rhopalum.  iSH 
dcdzcli  I'suncki,  Spilomena,  L2i 
defccta  (Brethes).  Bicyrtes.  5iS 
dcfcclus  Cockerell  and  Baker, 
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Oxybclus,  2&1 
difiguratu^  Lcclcrcq.  Ectcmnius.  42S 
deforme  (F.  Smith).  Scetipluon.  IQt 
degcncrans.  (Kohl).  Chalyhion.  Uil 
Deinomimesa  Perkins.  40^  1£2 
dejecta  Arnold,  Cerceris,  S79 
dejecta  Arnold,  Liris.  2H 
dejecta  Cameron.  Aminopliila.  LSI 
dclcpincyi  Arnold,  Cerceris,  -S87 
delesserlii  Gueiin-Menevilic,  Stizus.  i2& 
dclicatulus  (Moricc),  Dienoplus,  496 
dellcatus  MIckcl,  Oxybclus,  3^ 
deltaemis  Jolin^on  and  Roliwer,  Micio- 

bembex.  S2fi 
dcndrophilum  .Arnold,  Trypoxylon,  ^46 
denisi  Beaumont,  Tachysphex,  273 
denningi  Murray.  Ammophila.  IS3 
denscpunctatu!^  (Arnold),  Neodaiyproc- 

tus.  112 

dcnsipunctatu5  ( Yasumatsu),  Lcsti- 

plirouv.  706 
dentata  Cameron,  Cerceris,  S79 
dentata  Matsumura  and  Uchidu,  Ampu- 

lcx,22 

dentatus  Cameron.  Phibnthus,  ihi 
dcntatus  (F.  Smith).  Lamocrabro,  41  3 
dentatus  Puton,  Pemphredon,  IM 
dentatus  Snotlak,  Ammoplanus,  13£ 
dentatus  van  Lith.  Psenulus,  122 
dentatus  (W.  Fox).  Hoplisoidcs, 
dcntatus  Williams,  Tachysphcx,  213 
denticauda  Arnold,  Bcmbix,  S46 
denticep*  Cameron.  Pison,  33S 
dcnticollis  (Cameron),  Ampulcx,  22 
denticollis  Spinola.  Trachypus.  Sftg 
dcnticollis  Tsuneki.  Ampulex.  22 
denticollis  Tsuneki,  Diodontus,  LZ2 
dcnticomis  (F.  Smith),  Fctemnius.  422 
dcnticomis  (Gus.sakovskij),  Crossoccrus, 
403 

dcnticomis  (Hundlirsch).  Rubrics.  54J 
dcnticoxa  ( Uischol'O.  Crossocerus,  400 
denticrus  llerrich-Slicaeffer,  Crosso- 
cerus. 4111 
dcnticulans  Banks,  Cerceris,  S2K 
denticulata  (Morice),  Parapiagctia,  ?HI 
dcnticulata  Packard,  Mimesa,  162 
denticulata  Schlcttcrcr,  Cerceris,  S2fi 
denticulata  (Turner).  Liris,  24i 
dcnticulatum  F.  Smith,  Podium,  M 
dcnticulatus  (Packard),  Fxtemnius,  ilh 
dcnticulaius  (Packard),  Hoplisoides.  S2\ 
dentifer  (Noskiewicz),  Lntomognathus, 
3S2 

dentifrons  Cresson,  Cerceris,  ilS 
dcntigcra  Ciu.ss;ikov(.kij,  Ammophila,  LH 
dentilabris  Handlirsch,  Bembix.  546.  627 
dentipcs  K,  Saunders,  Dinctus.  ?I6 
dcntipcs  (Gussakovskij),  Bcmbecinus, 
dentipes  Panzer.  Crabro,  408 
dcntipcs  (Turner),  Liris,  24S 
dentiplcuris  (Cameron).  Piyuma.  410 
dentivcntris  Arnold,  Cerceris,  579 
dentiventris  (Handlirsch),  Bembccinus, 
111 

denvercnsis  (Cameron),  Glenosiictia.  SS? 
dcnvcrensis  Rohwer,  Oxybelus,  3£3 
dcperditum  Turner,  Pison.  335 
depiloscllus  Turner,  Tachysphcx,  ?73 
dcplanata  (Kohl),  Liris.  2H 
deplanalus  Kohl,  Sphex,  Lli 
depredator  I-.  Smith,  Philanthus,  564 


dcpressiventris  Turner,  Tachysphcx,  212 
deprcssus  (Saussurc),  Tachysphcx,  275 
derivus  Leclcrcq,  Crossocerus,  4111 
derufata  Strand.  Cerceris.  ififi 
dcsccndentis  Mcrcct.  Tachysphex.  212 
dcserta  G.  and  R.  Bohart,  Larropsis,  258 
deserta  Say,  Cerceris,  579 
descrti  Berland,  Miscophus,  318 
descrti  Williams,  Plenoculus,  211 
descrticota  Beaumont.  Oxybclus.  2£9 
deserticola  Beaumont,  Tachysphcx,  22i 
deserticola  F.  Morawitz,  Cerceris,  i22 
deserticola  Fritz,  Foxia.  41£ 
deserticola  Tsuneki,  Ammophila,  LSI 
deserticola  Tsuneki,  Oxybelus.  367 
deserticola  Turner,  Miscophus,  318 
dcscrticolus  Turner,  Arpactophilus,  186 
deserticus  diner  Man',  Stilus,  126 
desertorum  (Fvcrsmann),  Prionyx,  L24. 
dcsertorum  F.  Morawitz,  Philanthus. 
dcscrtorum  F.  Morawitz.  Tachysphcx, 
223 

dcscrtorum  (Gussakovskij),  Eremiasphe- 

cium,  5M 
desertorum  Gussakovskij,  Prospigastra. 

785 

descrtus  R.  Boliart,  Epinysson,  422 
destillatorium  (llligcr),  Sceliphron,  Uil 
dcstructus  Cockerell,  Prophilanthus.  H 
detritus  Arnold,  Tachysphex,  276 
deuterium  Leclcrcq,  Trypoxylon,  346 
dcwitzii  Handlirsch,  Stizus. 
dewitzii  (Kohl),  Pscudoscolia,  573 
diablense  Williams.  Diploplectron.  211 
diabolica  Balthasar.  Astata,  212 
diabolica  (F.  Smith),  Liris,  245 
diabolica  Giner  Man',  Cerceris.  i22 
diabolicus  Arnold  Tachysphcx.  213 
diabolicus  F.  Smith,  Sphex.  1 14 
diacanthus  Beaumont,  Bcmbecinus,  531 
diacanthus  (Gussakovskij),  Crossocerus, 
401 

diadema  ( Fabricius).  Philanthus,  5M 
diademata  Holmberg,  Cerceris,  ill 
Diamma  Dahlbom,  12 
diana  (Handlirsch),  Editha,  2£2 
dicliroa  Breihes.  Cerceris,  ilfi 
dichroa  (Oalla  Torre),  Lucetceris,  592 
dichroa  Gmclin.  Vcspa,  627 
dichrous  F.  Smith,  Tachytes.  2M 
dichrous  Herbst.  Tachytes.  264 
dichrous  Kohl.  Philanthus.  564 
dichrous  Mcrcct,  Gorytcs,  501 
dicksoni  Arnold,  Tachysphex,  273 
Dicranorhina  Shuckard.  4^  2iD 
Didesmus  Dahlbom.  IS 
Didineis  Wcsmacl,  IL  i5& 
Dienoplus  W.  Fox.  51. 425 
dicrvillac  Iwata.  Pemphredon,  181 
diezguitas  Fritz.  Metanysson.  4RI 
diffcrcns  BItithgcn,  Spilomcna,  131 
differens  Turner,  Pison,  2iZ 
differentia  Murray.  Podalonla.  ]A1 
difficile  Turner,  Pison,  132 
difficillimus  (Kohl).  Lindcnius,  3fi4 
difficilis  Nurse,  Miscophus,  318 
difflcilis  Spinola,  Sphex,  LIS 
difficilis  Strand,  Ampulex,  22 
difformis  Handlirsch,  Bembix,  546 
difformis  (Handlirsch).  Microbcmbex, 

digcnus  Dalla  Torre,  Tachysphex.  212 


digitatum  (Gussakovskij).  Eremiaspheci- 

um,  ££i 
dignus  KohL  Tachysphex,  221 
digueti  (Berland),  Isodoniia.  LM 
dilata  Malloch  and  Rohwcr,  Didincis,  459 
dilata  Radoszkowski.  Bembix.  546 
dilata  Spinola,  Cerceris.  579 
dilatatus  Herrich-Schaeffer,  Crossoccrus. 

400 

dilaticornis  (F.  Morawitz).  Ectcmnius,  475 
dilaticornis  Turner,  Tachytes.  264 
dilectiformis  (Rohwcr),  Ectcmnius.  425 
dilcctus  (Cresson),  Ectemnius,  425 
dilectus  (Saussurc),  Pscnulus,  112 
dilutus  Baker.  Oxybelus.  262 
dilwara  Nurse,  Tachytes.  266 
dimidiata  A.  Costa,  Dryudclla,  215 
dimidiata  (Christ).  Ammophila.  Hi 
dimidiata  F.  Smith,  Ammophila,  LSI 
dimidiata  Taschenberg.  Astata.  21  ? 
dimidiaium  F.  Smith.  Pison.  125 
dimidiatus  (De  Geer).  Palmodcs,  L22 
dimidiatus  (Fabricius).  Crossocerus,  iOl 
dimidiatus  Jurinc,  Nysson,  469 
dimidiatus  Klug,  Philanthus.  564 
dimidiatus  I.epclcticr,  Sphex,  1 1 5 
dimidiatus  (Panzer).  Tachysphex.  276 
dimidiatus  Saussurc,  Tachysphex,  212 
dimidiatus  (Taschenberg),  Stizus,  5  27 
Dimorpha  Panzer,  42 
DlNFTINl  59,  215 
Dinctomorpha  Pate,  41 
Dinetus  Jurine.  A2 
Dinetus  P.inzcr,  42^  216 
dineurum  Leclcrcq,  Rhopalum.  389 
Oineurus  Westwood,  41 
diodon  (Kohl).  Isodontia,  L21 
diodonta  (HandUrsch),  Bicyrtes,  537 
diodonta  Schletterer,  Cerceris.  580 
Diodontus  Curtis,  40^  LZi 
diodontus  Pulawski,  Tachytes,  764 
dione  Fritz.  Cerceris,  SM 
diopura  (Pate),  Rhopalum,  iSS 
Diphlebus  Westwood,  41 
diphyllus  (A.  Costa),  Oxybclus,  2fil 
Diploplectron  W.  Fox,  4L  211S 
diptcroides  Turner,  Sericophorus.  302 
dira  Arnold,  Bembix,  54S 
directa  (C.  Fox).  Glenostictia.  ili 
discifcr  (Packard),  Crabro,  4113 
discisa  (Taschenberg).  Bicyrtes.  537 
discolor  (Frivaldsky).  Tachysphex.  275 
discolor  (Handlirsch).  Bcmbecinus,  431 
discolor  Panzer.  Philunthus,  566 
disctepans  .Arnold,  Tachytes,  264 
discrepant  Brauns,  Cerceris.  5  HO 
discrcpans  (GilTard),  I'ctcmnius,  425 
discrepans  Turner,  Tachysphex,  213 
discreta  (W.  Fox),  Larropsis,  2i& 
discretus  W.  Fox.  Crabro.  407 
disjunctus  F.  Smith,  Trachypus,  568 
dismorphia  Sthrottky,  Cerceris, 
dispar  Dahlbom.  Cerceris,  580 
dispar  F.  Morawtiz,  Stizus.  526 
dispar  Gussakovskij,  Mimesa,  1 62 
dispar  Pulawski.  Solierella.  212 
dispar  Reed,  Astata,  212 
dispar  (Taschenberg),  Podalonia.  144 
dispar  Valkeila.  Pemphredon.  l£i 
dispar  W,  Fox.  Passaloecus.  IM 
dispersus  Andrade.  Miscophus.  318 
dispcrsus  Turner,  Tachytes.  264 
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disputabilU  Moricc,  Palarus,  2S1 
(iisputabilh  Turner,  Tachytcs,  1M 
dKvccta  l>ahlhom.  Bcmbix.  S48 
dissectu  (Fiibricius),  C'erccris,  Sfill 
disscctur  (Thunberg).  Atnpulcx,  21 
diucctus  Uahlbom.  Oxybclus.  367 
dissectus  (Panzer).  Cor>'tcs,  5111 
disscctus  (Panzer),  Ny<(son,  462 
dissiiTiilis  Arnold,  Oxybclus.  367 
dissimilis  C.  Fox,  Steniolia.  553 
dKsimilis  W.  F.  Kirby,  Bembix,  iAL 
dissita  Holmberg,  Cerccris,  582 
dissona  Artjold.  Cetceris.  580 
distunti  Turner,  Tachytcs,  2iA 
distincta  <F.  Smith).  Ancistromma,  1552. 
dislinctus  (Arnold),  Bcmbccinus  HL 
distinctus  Arnold,  Phibnthus.  565 
distinct  us  (Clievrier).  Psenulus,  L2I 
distinctus  (K.  Smith),  l-ietcmnius,  i2i 
distinctus  F.  Smith.  Tachyies,  26i. 
distinctus  of  authors,  Tachytcv  364 
distinctus  W.  Fux,  Bothynostethus,  112 
distinctus  W.  Fox,  Paswloceus,  IM 
distingucnda  Kohl.  Ampulcx,  21 
distingucnda  Shcsiakov.  Cerceris,  ssn 
distingucnda  (Spinola),  Liris,  2ii. 
distingucndum  (Kohl).  Pcncpodium.  22 
distingucndu-s  (A.  Morawitz),  Croiio- 

ccrus.  401 
distinguendus  Chcvricr,  Nysson,  469 
distingucndus  Handlirsch,  Stilus,  527 
distinguendus  Kohl,  Philanthus,  566 
distinguendus  (Yasumatsu),  HopU- 

soides.  521 
distortus  Leclcrct|.  Crosiocerus.  401 
ditior  (Moricc),  Synncvrus,  470 
dittrichi  Schuiz,  Cerceris,  586 
divaricaius  Pate,  Oxybclus,  368 
divergens  Arnold,  Gastroscricus,  256 
divcrgcns  (Duckc),  Foxia.  478 
divergens  J.  Parker,  Stictiella,  ill 
divcrsa  (Walker),  Larra,  238 
divcrsicorni^.  (Arnold),  Fntomogna- 

thus.  ifi2 

divcrsicornis  (F.  .Morawitz),  Pseudoscolia, 

m 

divcrsicornis  Turner,  Tachyies.  264 
diversidens  Arnold,  Bembix,  546 
divcisilabris  Arnold,  Tachysphcx,  211 
diversipcnnis  F.  Smith,  Bembix,  546 
diversipes  F.  .Morawitz,  Bembix,  546 
diversipes  Gussakovskij,  Ammoplanus. 
198 

diversipes  Herrich-Schaeffer.  Crossocerus. 

40? 

diversipes  Pulawski,  Asiata,  21 2 
diversus  (Olivier),  Mcllinus,  449 
divcrsus  van  Lith,  Psenulus,  172 
divcrsus  (W.  Fox),  Hoplisoides,  521 
dives  (Brullc),  Fremocharcv,  39.  146 
dives  (Handlixsch).  Stictia,  542 
dives  (Handlirsch),  Zanysson,  475 
dives  Holmberg.  Tachyies,  263. 
dives  Kohl,  Ampulex,  21 
dives  (Lepele tier  and  Brulle), 

Ectemnius,  42.S 
dives  (Lcpeleiier),  Liris,  245 
dives  (Lepelelier).  Prionyx.  Ill 
dives  Turner.  Pison,  335 
divina  Kohl,  Ammophila,  153 
divisa  Bretlies,  Cerceris.  579 
divisa  Giner  Man',  Cerceris, 


divisa  (Patton),  Larropsis,  259 
divisus  (F.  Smith),  Pseudoplisus,  iQl 
divitoides  (C.  Verhocff),  Ectemnius,  4?6 
dixcyi  (Hingham),  Liris,  247 
dizonus  (Handlirsch).  Austrogorytes,  448 
dizostcr  Pate.  Ectemnius.  426 
djaouak  Beaumont,  Ammophila,  LSI 
Docitiris  Tsuncki, 
docilis  (F.  Smith),  Larra.  211 
docilis  (F.  Smith).  Liris,  2M 
doddi  (Turner),  Sericophorus,  30? 
doddii  (Turner),  Chimiloidcs.  414 
doderlcini  Schuiz,  Cerceris,  580 
dogonensis  Krombein,  Cerceris,  580 
dolichoccphala  Cameron,  Ammophila,  151 
dolichocerus  Kohl.  Sphex,  US 
Dolichocrabro  Ashmcad.  ifi. 
dolichodera  Kohl,  Ammophila,  LSI 
dolichodcrus  (Kohl),  Prionyx,  IM 
dolichostoma  (Kohl),  Parapsammophila, 

m 

dolichothorax  (Kohl).  Chalybion,  1112 
DOLICHUKINI,  58^66 
Dolichiuus  Latrcille.  38,  66 
dolosa  (Kohl),  Isodontia,  121 
dolosa  Nurse,  Cerceris,  589 
dolosa  W.  Fox,  Ancistromma.  259 
dolosana  (Rohwer),  Ancistromma,  259 
dolosus  Arnold.  Tachysphex,  275 
dolosus  Kohl.  Philanthus,  SM. 
donicstica  (Williams),  Nitela.  325 
domesticum  Williams,  Rhopalum.  389 
domicola  Tsuneki.  Crossocerus,  401 
domingana  (Strand),  Liris,  2AL 
domingcnsis  Lcclcrcq,  Ectemnius,  426 
dominica  Pale.  Astata,  212 
dominicana  Brauns.  Cerceris.  580 
dominicana  Evans.  Liris.  245 
dominicanus  Evans,  Ectemnius  126 
dondocnsis  Brauns.  Cerceris.  580 
dongalensis  Klug,  Palarus,  291 
dorecni  Lcclercq,  Podagritus,  221 
doriae  Gribodo,  Lremocharcs,  146 
doriuc  Gribodo,  N'ysson,  469 

doriae  Magretti,  Bembix, 
dorothyae  Krombein.  Gorytcs.  501 
dorsalis  Dufour,  Cerceris,  583 
dorsalis  Eversmann,  Cerceris,  580 
dorsalis  (Kohl),  Polemisius.  IM 
dorsalis  Lcpclcticr,  Sphcx,  1 14 
dorycus  Guerin-Mcncvillc,  Sphcx,  114 
doumerci  (Lcpeleiier).  Prionyx,  I  33 
dowi  Tsuncki,  Cerceris,  580 
downesivora  Turner,  Cerceris,  580 
draco  Shestakov,  Cerceris,  588 
drcisbachi  ( R.  Bohart),  Clypcadon,  £21 
dreisbachi  Scullen,  Cerceris,  580 
drcwscni  (Dahlbom).  Castrosericus,  256 
diomedarius  Nagy,  Dolichurus,  62 
droscrum  (Lcclercq).  Khopalum,  1&2 
dry mocalhdis  (Rohwer).  Ectemnius,  425 
Dryphus  Hcrrich-Schacffcr,  42 
DryudeUa  Spinola.  42^  2L1 
dubia  (F.  Smith),  Lestica.  411 
dubia  (Fernald),  Ammophila.  Lil 
dubia  Gussakovskij,  Bembix,  546 
dubia  Kohl,  Ammophila,  HI 
dubia  Kohl,  .'\mpulex,  21 
dubiosum  Tsuneki.  Trypoxylon.  346 
dubiosus  (Arnold).  Dasyproctus.  420 
dubiosus  (Ashmead).  Ectemnius,  421 
dubiosus  Ualla  Torre,  Tachysphex,  277 


dubiosus  (Guiglia).  Bcmbccinus.  112 
dubiosus  Tsuncki,  Tachytcs,  630 
dubitabilis  Giner  Man'.  Cerceris.  SM 
dubitatus  Cresson.  Sphcx,  1 14 
dubitatus  Rohwer.  Tachyies.  265. 
dubitatus  (Turner).  Brachystcgus,  473 
dubium  (Taschenberg),  Penepodium.  22 
dubmm  (W.  F.  Kirby),  Pison.  336 
dubius  .A.  Costa,  Nysson.  462 
dubius  Cresson,  Philanthus,  566 
dubius  Dahlbom,  Oxybelus,  ilSl 
dubius  Duckc,  Bothynostcthus,  3S2 
dubius  (F.  Smith).  Bembecinus.  530 
dubius  Gussakovskij,  Gastrosericus,  256 
dubius  KohL  Heliocausus.  4S3 
dubius  Olivier,  Nysson,  462 
dubius  (Panzer).  Miscophus,  llfi 
dubius  ( Radoszkowski),  Tachysphcx,  273 
dubius  Tsuncki.  Passaloecus.  L84. 
dubius  (Turner).  Arpaciophilus,  186 
dubius  van  Lith,  Pscnulus,  LU 
dubius  W.  I'ox.  Tachysphex,  221 
duboulayi  (Turner).  Clitemncstra.  4&2 
ducalis  (F.  Smith).  Liris. 
duchesnei  Arnold.  Cerceris,  580 
duckei  (Kohl),  Enlomocrabro,  377 
duckci  Mcnkc,  Bothynostcthus.  152 
duckei  Menke.  Pison,  ill 
duckci  Richards.  Trypoxylon.  346 
dudgeoni  (Nurse),  Polemistus,  1S5 
dufouri  (Dahlbom).  Brachystcgus,  473 
dufouri  (Dahlbom),  Pscnulus.  1 72 
dufouri  Marquct.  Oxybelus.  361 
dufouriana  Fabrc.  Cerceris.  588 
dufourianum  (Blanchard),  Brachystcgus, 

m 

dufourii  Guerin-Mcncville,  Cerceris,  577 
dufourii  (Lcpclcticr).  Brachystcgus.  411 
dufourii  Lepeleticr,  Cerceris,  586 
dufourii  Lucas,  Philanthus.  564 
dugesianus  Leclercq,  Lindcnius,  384 
duisi  Scullen,  Cerceris,  580 
Dumoncla  Rccd,  51 

dunbrodycnsis  Cameron.  Ammophila,  LSI 
duncnsis  Beaumont,  Beloinicrus,  363 
dungcnsis  Lcclercq,  Ectemnius,  426 
duplicata  Brethes.  Cerceris,  580 
duplicata  Provanchcr.  Steniolia,  553 
duphcata  (Turner  and  Waicrston), 

Hingstoniola.  417 
duplicatus  Rohwer,  Tachytcs,  264 
duplipunctala  Tsuneki.  Cerceris.  5&2 
durango  Scullen,  Cerceris,  580 
durga  (Nurse).  Podalonia,  145 
dusmcti  E.  Perez.  Oxybelus.  361 
dusmeii  Giner  .Man',  .Ammoplanus,  IM 
dusmcti  Giner  Man',  Cerceris,  580 
dusmcii  Giner  Man',  Tachysphex.  222 
dusmeii  Mercet,  Nysson,  469 
dutti  Turner,  Nysson,  462 
dux  (Kohl).  Larra.  22& 
dyeri  Richards,  Trypoxylon.  346 
Dyiutus  Lepeleticr.  38^  22 
dyschcira  (Saussure).  Liris.  245 
Dyscolocrabro  Pate,  42 
dysmica  Menkc.  Ammophila,  151 
dzhanokmenae  Kazenas,  Eremiasphec-ium, 

622 

dzimm  Tsuneki,  Psen,  166 
dzinghis  Tsuneki,  Dienoplus,  426 
dzinghis  Tsuncki,  Tachysphex,  211 
dzingis  (Tsuneki).  Mimesa.  162 
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dziuroo  Tsuncki,  Diodontus,  LZ2 


ealae  Lcclercq,  P<icnulu!>.  LIZ 
ealacnis  Lcclercq,  Ncodasyproctus.  412 
ejitoni  E.  Saundcrx,  Miscophus.  2M 
eatoni  (E.  blunders),  Prionyx.  HI 
ealoni  K.  Saunders,  Tachysphex.  275 
eatoni  Moricc,  Ccrccris,  i&2 
cbcnina  (Lepeleiier),  Podatonia,  1^ 
cbcnina  (SpLnola),  Podulonia,  IM 
ebcninus  Arnold.  Tachysphex,  213 
eberhardi  Richards,  Microstigmus,  132 
ebet&uense  Tsuneki,  Rhopalum,  2£2 
cbncri  Maidl.  Trypoxylon,  346 
eburnea  Rudoszkowski.  Bcmbix,  546 
cbumca  Scullcn.  Cerceris.  ilifi 
eburnea  (Taschcnbcrg),  Lestica,  HI 
eburncofasciata  Brauns,  Cerceris.  SSfl 
cburncofasciatus  Uahlbom,  Oxyb«lus. 

m 

cburnoeguttatus  Arnold,  Oxybelu*.  ihl 
eburncopictus  (Arnold).  Ncodusyproctus, 
419 

cburneus  (Chevricr).  Goryies.  501 
eburneus  Dours.  Oxybclus.  HH 
eburneus  Radoszkowski,  Oxybclus.  2hl 
cburneus  van  Lith,  Psenulus.  L12 
ebusiana  Giner  Man',  Bembix,  547 
echingol  Tsuncki,  Astata.  ILl 
cchingol  Tsuneki.  Cerceris.  584 
echo  MIckel.  Ccrccris,  iSQ 
Echuca  Pate,  47^  332 
Echucoides  Lcclercq,  47,  33± 
ccktoni  (Oahlbom).  Chalyblon,  iQl 
economicum  (Curliss),  Sccliphron,  LQi 
ecoronatus  Dufour,  Philanthus,  566 
cetcmiformis  Tsuneki,  Corenociabro, 

Ectemnius  Dahlboni,  49,  422 
ecuadotae  R.  Bohart.  Neogorytcs,  52^ 

ccuudorium  Richards,  Trypoxylon,  346 
edax  (Bingham),  Isodontia,  111 
edemata  (Malloch).  Mimesa.  Uil 
edgarus  Lcclercq,  Podagritus,  393 
Editha  J.  Parker.  54^  542 
edolata  Shesiakov.  Cerceris.  580 
eduardi  Moricc.  Tachysphex,  274 
cdwardsi  (Cameron),  Prionyx,  LiA 
edwardsii  Patten,  Steniolia,  553 
eftlatouni  (Moehi),  Pwudoscolia,  573 
effo»us  (Packard),  Lctemnius.  476 
effrenus  (Kohl),  Lindenius.  IM 
effugiens  (Brauns),  Pscudoplisus.  503 
cganus  Leclercq.  Anacrabro.  IZH 
egena  Arnold,  Ccrccris,  5R0 
egens  (Handlirsch).  Bembccinus.  121 
egens  Handlirsch,  Bcmbix,  546 
cgcns  (Kohl),  twdonlia,  121 
cgrcgia  (Arnold).  Liris.  '>4H 

egregia  Mocury,  Ammophila,  Li2 
egrcgium  Arnold.  Trypoxylon,  iA& 
egregium  (Saussurc).  Penepodium,  22 
cgregius  Arnold.  Ammoplanus.  IflS 
egregius  (Arnold),  Encopognathus,  380 
egregius  Arnold,  Tachysphex,  212 
cgrcgius  (Gussakovskij),  Slizoides.  528 
egregius  (Handlirsch).  Lcstiphorus.  706 
cgrcgius  (Taschenberg).  Trachypus,  Sfi2 
elbae  (Pulawski),  Dryudclla,  2lk 


cidoradensis  Rohwer.  Tachysphex,  213 
electa  Kohl,  Ammophila,  li^ 
cicctra  Arnold,  Cerceris,  5 SO 
electus  Nurse.  Gastrosericus,  256 
ciccbana  Lvuns  and  Maltbcws,  Bcmbix, 

clegans  Andrade,  Miscophus,  318 
elegans  (Bingliam),  Liris,  24i 
elegans  (Cresson),  Dryudella,  214. 
elegans  Cresson.  Eucerceiis,  597 
elegans  Dahlbom,  Stizus,  5  76 
elegans  Dufour,  Cerceris,  578 
elegans  Eversmann,  Ccrccris,  580 
elegans  (F.  Morawitz),  Philanthinus,  SIQ 
elegans  F.  Smith.  Cerceris.  ilS 
elegans  (F.  Smith),  Ircmocharcs,  Lifi 
elegans  F.  Smith,  Gorytes.  iQl 
elegans  (F.  Smith),  Iriodonlia,  123 
elegans  (F.  Smith),  Megistommum,  SM 
elegans  F.  Smith,  Philanthus, 
elegans  (F.  Smith).  Trachypus.  569 
elegans  G.  and  R.  Bohart,  Lanopsis,  259 
elegans  J.  Parker,  Steniolia,  ii2 
elegans  (Lcpclcticr),  Dicnoplus,  496 
elegans  Mocsary.  Oxybclus,  361 
elegans  { Provancher).  Crabro.  407 
elegans  (Taschenberg),  Trachypus,  569 
elegans  van  Lith.  Psenulus.  112 
clegantior  Riiymcnt,  Scricophorus.  302 
elegantissima  Schleitercr,  Cerceris,  578 
clcgantissimus  Dalla  Torre,  Philanthus, 

cicgantula  Kohl,  Ampulex.  21 
elegantula  Shesiakov,  Ccrccris,  <79 
cicgantula  Turner,  Spilomena,  131 
elegant  ulum  F.  Smith,  Trypoxylon,  246 
clegantulus  (Sersiaecker.  Oxybelus,  370 
cicgantulus  (H.  Smith),  Gorytes,  5111 
elegantulus  (Turner).  Prionyx.  112 
elephantinops  Holmberg.  Cerceris.  582 
elgonensc  Arnold,  Trypoxylon,  346 
elizabethae  Bingham,  Ccrccris,  5fiU 
clisabcthac  van  Lith.  Psen, 
cllcnbcrgcri  Arnold.  Stizus,  5  76 
clongata  Fischer-Waldheim,  Ammophila, 
Lil 

clongata  (Packard).  Mimumesa.  1^ 
clongaiulus  Turner,  Ainmatomus.  ill 
elongatulus  (Vander  Linden),  Crossoccrus, 
401 

clongatum  Ashmcad,  Trypoxylon.  3ii 
clongatum  F.  Smith,  Trypoxylon,  346 
clongatus  Cresson,  Tachytes,  2M 
elongatus  (Dudgeon),  Crossocerus.  400 
clongatus  (Fabricius),  Trachypus.  ^  S68 
elongatus  Lcpcletier,  Crossocerus.  4111 
clongatus  (Provancher).  Crabro, 
elongatus  Radoszkowski.  Oxybelus,  Ifil 
clongatus  Villers,  Sphex.  112 
elsiae  Dunning,  Aphilanthops,  570 
civinus  (Cameron),  Fctcmnius.  477 
emarginata  (Cresson).  Sticticlla.  55 1 
emarginala  (Panzer),  Ccrccris.  i&l 
cmarginata  Sichel.  Bembix,  MS 
emarginatus  (Brullc),  Chilosphcx,  L2S 
cmarginatus  (Hacker  &  Cockerell), 

Sericophorus,  303 
cmarginatus  (Kohl),  Crossocerus,  401 
cmarginatus  Say,  Oxybclus,  367 
cmarginatus  van  Lith,  Psen.  Lfifi 
embcliae  Leclercq,  Ectemnius,  42fi 
cmdeni  Richiirds,  Trypoxylon,  24& 


cmeritum  Leclercq.  Trypoxylon.  Mh 
cmeryana  A.  Costa,  Dryudella,  21i 
emeryana  Gribodo.  Cerceris,  iflD 
emeryi  (Gribodo),  Hoplisoidcs,  ill 
emir  Uandlirtch,  Stizus,  Llh 
cmirus  (Lcclercq),  Carinostignius,  121 
emmiltosa  Scullen,  Cerceris,  ShL 
emortualis  Saussure,  Cerceris.  58? 
empcyi  Arnold,  Ccrccris,  SH4 
empeyi  (van  Lith),  Mimcsa,  623 
Enchcmicnim  Pate.  46,  364 
Encopognathus  Kohl,  46,  379 
cnglebcrgi  (Brauns).  Prionyx,  121 
englchardti  Banks,  Cerceris,  584 
enodcns  Brcthcs,  Ccrccris,  580 
Enodia  Dalilbom.  22 
Enoplotindenius  Rohwer,  49,  414 
enslini  Bliithgen.  Spilomena,  121 
cnslini  Bytinski-Salz,  Bcmbix,  54i 
enslini  Maidl,  Astata,  212 
cnslini  Wagner,  Pcmphrcdon,  lil 
ENTOMOSFRICINI,  59^434 
Entomocrabro  Kohl,  46,  375 
Entomognathut  Dahlbom,  46^  381 
Entomopison  Menke,  45,  334 
EN  I  OMOSt  RICINAt,  57,  *i3 
Entomosericus  Dahlbom.  51. 
Eogorytcs  R.  Bohart,  52,  SOS 
Eopsenulus  Gussakovskij,  40 
cous  Gussakovskij,  Gorytes.  Sfil 
Eparmostcthus  Kohl,  41 
cpeoliformis  (F.  Smith),  Synnevrus,  42Q 
ephippiatus  Packard,  Gorytes,  501 
cphippiorhyncha  Arnold,  Cerceris,  l&Q 
ephippium  F.  Smith,  Sphcx,  LL4 
cphippium  Turner,  Cerceris,  580 
Epibembex  Pale.  54 
Epicrossocerus  Ashmead.  48,  32fi 
Epinysson  Pate.  iL  421 
Epiphilanthus  Ashmcad,  14 
equalis  J.  Parker,  Microbembex,  512 
oqualis  Viereck.  Passaloecus.  IM 
eques  (Nurse),  Crossocerus,  401 
equestris  (Fabricius).  Mimcsa.  40. 162 
equesiris  of  authors,  Mimcsa,  Uil 
crberi  Mocsary,  Bembccinus,  511 
erebus  (F.  Smith),  Larra,  231 
crcbus  Lcclercq,  Fctcmnius,  4?6 
crcbus  W.  F.  Kirby,  Sphex,  LU 
EREMIASPHECIIM,  60,553 
Eremiasphecium  Kohl.  54*  560 
ercmica  Gillaspy,  Steniolia,  553 
eremicus  Bytinski-Salz,  Stizus,  522 
eremita  Kohl,  Passaloecus.  184 
crcmita  Pulawski,  Astata,  71  7 
crcmnon  Menke.  Pison,  315 
Eremnophila  Menke.  39, 14fi 
Eremocharet  Gribodo,  lAi 
crcmophila  (Turner),  Parapsammophila, 
139 

ercmorum  Beaumont.  Gastroscricus,  756 
eremorum  Beaumont,  Psammaecius,  516 
erfilai  Willink.  Bicynes.  5iii 
criogoni  Pate,  Belomicrus,  2hl 
eriogoni  (Rohwer).  Crossocerus,  403 
criogoni  (Rohwer),  Pxilverro,  196 
eriogoni  Viereck  and  CockerelL  Ccrccris, 
5fil 

critrcanus  Bischoff,  Philanthus.  565 
erlandssoni  Kck,  Ccrccris,  577 
crminea  Kohl.  Ammophila,  153 
ermineus  Banks,  Tachytes,  765 
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crmineus  Kohl,  Sphcx,  Hi 
crrabunda  (Kohl),  Parapsammophila, 
crrahunda  (Merest),  Podalonta,  Hi 
errabundus  Kohl,  Sphcx,  LLi 
cnans  (Beaumont),  Bembecinus,  i22 
crrans  (W.  Fox),  Lindcnius,  IM 
crrans  Rohwcr,  Petnphredon.  IfiJ 
errans  Saussure,  Trypoxylon,  ML 
crrans  Turner,  Gai^trovericus.  TSh. 
errata  Shcstakov,  Cerceris,  S«n 
crratica  Bingham,  Larra.  21& 
erraticus  F.  Smith,  Pscn,  IM 
erraticu!i  (!''.  Smith),  Psenutus,  L22 
erraticum  Tsuneki.  Rhopalum,  18S 
crronca  Gincr  Man',  Cerceris,  -SSO 
erubcscens  Moricc,  Nysson,  462 
crugatus  K.  Bohart,  Pscudoplisus.  ifii 
cru^ius  Leclercq,  Psenulus,  122 
eryngii  Maiquet,  Ccrccris,  5£fl 
crynnis  Arnold,  Ccrccris,  S»fl 
erynnis  Turner,  Tachytcv  26i 
crythopoda  Rohwer,  Psen, 
erylhraccnsis  Mantero,  Stizus.  526 
erythracus  Mickcl,  Tachysphcx,  273 
erythiaspiii  Cameron.  Stizus,  126 
ccychrinus  Guiglia.  Sphcx.  \AA 
eryihrocephala  Dahlbom,  Ccrceris,  S£I 
cryihroccphala  (Taschenbcrg),  Stizuii, 

etythrocephalus  (Fabricius),  Parapsam- 
mophila, 0£ 
erythrocerum  Kohl,  Piwn,  225 
erythrogastcr  ( A.  Costa),  Tachysphcx,  222 
crythrogaxtcr  Cameron,  Tachysphex,  221 
erylhrogaster  Kazenas,  Ccrceris,  SSO 
erythrogastcr  (Turner),  Chimiloidcs,  il4 
erythrogastcr  (Turner).  Stizoldes.'  i2H 
crythrogastra  (Rohwcr),  Prionyx.  LI2 
crythrogasirum  Rohwer.  Pison,  US 
crythropa  (DalLi  Torre),  Parapiagctia,  2Sl1 
crythrophorus  Dalla  Torre,  Tachysphex 
222 

cryihropuda  Cameron,  Cerccris,  580.  584 
crythropnda  (Oimeron),  I.iriv,  245 

erythropoda  Cameron.  Nysson.  469 
crythropoda  (Cameron).  Paiupiagctia,  2&1 
erythropoda  Cameron.  Sphcx.  Ill 
crythropoda  Malloch.  Pscn.  166 
crythroptcrus  Cameron.  Sphcx.  1 14 
erythropus  (Brethes).  Podagritus,  222 
crythropus  (F.  Smith),  Podalonia.  LM 
erythropus  Herbst.  Tachysphcx,  226 
erythropus  Kohl,  Ampulcx,  21 
erythropus  Kohl.  Pison.  US 
erythropus  (Spinola).  Tachysphcx,  222 
erythropus  Taschenbcrg.  Ammophila,  LH 
crythropyga  (Arnold),  Liris,  24 S 
erythropyga  Turner.  Larra,  22Q 
crythrosoma  (Pulawski),  Dryudclla,  214 
erythrosoma  Schlcttcrcr,  Ccrccris,  SKO 
crythrosoma  (Turner).  Sericophorus.  3Q2 
crythrospila  Cameron,  Ammophila,  LSJ 
crythrospila  Cameron,  Cerccris,  580.  S84 
crythrothorax  Cameron,  .Alysson.  4i£ 
crythrotoma  (Cameron),  Dasyproctus,  12U 
crythrotoma  (Cameron).  Liris,  245 
crythroura  Cameron,  Cerccris,  580 
erythrozonatum  Cameron.  Trypoxylon. 
346 

crytrhinus  MagrcttI,  Sphcx,  LM 
csakii  Yosumatsu.  Ampulex,  22 
csakii  (Yasumatsu),  Crossocerus,  4112 


esakii  Yasumatsu,  Liris,  245 
esakii  Yasumatsu,  Pison,  Hi 
esau  Beaumont.  Crossocerus,  401 
csau  Schlcttcrcr,  Ccrccris,  584 
escalcrac  Giner  Man',  Ccrccris,  5Rfl 
cscalcrac  (Turner),  Bembecinus.  521 
escalarae  (Turner),  Dienoplus,  496 
cscalcrai  Gincr  Man',  Astata,  212 
esolerus  Leclercq.  Encopognathus,  ISQ 
cspanoli  (Gincr  .Man'),  Pscudoscolia,  573 
essequlbo  Pate.  Quexuu.  2&2 
cstcrcnsis  Leclercq.  Ectcmnius,  424.  426 
esuchus  (Rohwer),  Psenulus,  L22 
etruscus  (Rossi),  Tachytes,  265 
ettingol  (Tsuneki),  Prionyx.  L12 
eucalypti  Turner.  Rhopalum,  2fi2 
Eucercero  Crcsson,  589 
eucharis  Schleiterer.  Cerceris,  i&Q 
euchroma  Turner,  Ccrccris,  580 
euchromus  Handlirsch,  Stizus,  526 
cugcnia  (F.  Smith),  Eremnophila,  142 
eugenia  .Schletterer.  Cerceris,  iSQ 
eugeniae  Gussakovskij.  Stizus,  526 
cugeniae  Gussakovskij,  Trypoyxlon,  246 
culalia  Brauns,  Cerceris,  580 
cumenoides  Ducke,  Aubcophilus,  338 
Euoxybclus  Noskicwicz  and  Chudoba.  12 
euphorbiae  Marquct,  Ccrccris,  5^ 
euphorbiac  R.  Bohart.  Nysson,  46S 
euphrosync  (Handlirsch),  Hoplisoides.  520 
b'uplilis  Risso,  42 
EuplUoides  Pate.  22£ 
europaea  Giraud.  Ampulex.  22 
europaca  Mercct,  Ancistromma,  252 
europaeus  KohL  Tachytes,  265 
europaeus  Tsuncki.  Stigmus.  Lfi2 
curous  Pulawski,  Tachytes,  265 
euryanthe  Kohl.  Cerccris.  580 
curygnalha  (Pulawski),  Dryudella.  214 
curymcle  Banks,  Ccrccris,  SH7 
eurynome  (Arnold).  Hoplisoides.  121 
curynomc  W.  Fox,  Philanthus,  566 
euryops  (Kohl).  Entomognathus,  1£2 

curypuii  (Kohl).  Lc^tica,  431 
eurypyga  Kohl.  Cerceris.  589 
eurypygus  van  Lith.  Pscn.  L6fi 
F.uspongus  Lepclctier,  52 
eustyhcida  Williams,  Cerceris.  580 
cutclcs  (Handlirsch),  Bembecinus,  531 
euxinus  Pulawski.  Tachysphex.  222. 
Euzonia  Stephens,  52 
evansi  Gillaspy,  Stictiella.  S51 
cvansi  (Krombcin),  Miscophus,  21S 
evansi  Menke,  Ammophila,  LU 
cvansi  Pate,  Moniacera,  225 
evansi  R.  Bohart,  Clypeadon,  521 
cvansi  Scullcn,  Ccrccris,  580 
cvecta  Shestakov,  Cerceris,  588 
cvcrsmanni  (F.d.  Andre).  Isodontia,  L21 
cversmanni  Radoszkowski,  Stizus,  526 
cvcrsmanni  Schulz.  Ccrceris.  580 
cvolutionis  (Leclercq),  Entomognathus, 
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exaratus  (Eversmann),  Psen,  166 
cxcavata  Cameron,  Ccrceris,  580 
cxcavata  Schletterer,  Cerceris,  580 
excavatum  F.  Smith.  Trypoxylon.  348 
excavatus  (Turner),  Synncvrus,  42fl 
excavalus  (W.  Fox),  Fctcmnius.  A2h 
cxcellens  Cameron,  Tachytes.  265 
cxccllcns  Ktug.  Cerceris.  iS6 
excellens  Lohrmann,  Stizus,  526 


cxccllcns  Strnad,  Trypoxylon,  246 
cxcelsus  Turner,  Tachysphcx,  273 
exccrptus  Turner.  Tachysphcx,  273 
excisus  Arnold,  Tachysphcx,  273 
excisus  Gussakovskij,  Belomicrus,  262 
excisus  (Handlirsch),  Bembecinus,  5  30 
excisus  (Kohl),  Prionyx.  Li2 
cxclamans  Vicrcck.  Oxybclus.  262 
exclusum  Turner,  Pison.  335 
exclusus  Turner,  Tachytes,  265 
exegctus  Leclercq.  Podagritus,  222 
Exeirus  Shuckard.  494 
exigua  (W.  Fox),  Stictiella.  ill 
exiguum  Tsuncki,  Trypoxylon,  346 
exiguus  (Handlirsch),  Dienoplus,  426 
exiguus  (Vander  Linden).  Crossocerus, 
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exilipes  (F.  Smith),  Liris,  24S 
eximia  (Lepeletier),  Eremnophila.  142 
cximmm  F.  Smith,  Trypoxylon,  346 
eximium  (Kohl),  Chlorion.  &2 
eximium  (Suand).  Clilorion,  ii2 
cximius  Arnold,  Stizus,  526 
eximms  (F.  Morawitz).  Philanthinus,  570 
eximius  F.  Morawitz,  Stizus,  526 
eximius  (F.  Smith),  Austrogorytes.  4Ha 
eximius  Gussakovskij,  Miscophus,  318 
eximius  Honorc,  Palarus,  291 
cximius  Lepclctier,  Sphcx,  1 16 
eximius  (Provuncher),  Hapalomellinus, 

497 

cximius  Pulawski.  Tachysphex.  222 
cximius  Sickmann.  Oxybclus,  262 
Exirus  Schulz,  52 
exornata  Fernald.  Isodontia,  122 
cxornatum  Turner.  Pison,  225 
exornatus  W.  Fox,  Tachytes,  265 
cxoticus  Taschcnberg.  Miscophus.  JIS 
expansa  Gribodo,  Bembix.  546 
cxpcctata  Valkclla,  Spilomena,  UU 
expectatus  Turner.  Dasyproctus,  420 
cxpedita  (Kohl),  Liris.  24H 
cxpcditionis  Leclercq,  Rhopalum,  2£S 
cxplcta  Bretlics,  Ccrceris,  s«0 
expulsa  Turner,  Cerccris,  580 
exsecta  F.  Smith,  Cerccris,  582 
cxsecta  Kohl,  Ammophila,  Lil 
exscctus  W.  F'ox,  Tachysphcx,  273 
cxtcnsa  (Walker),  Liris.  245 
exlrema  Dahlbom.  Larra,  22& 
extrcmitata  Cresson,  Ammophila,  lil 
exttemus  van  Lith,  Psenulus,  LZ2 
cxul  (Turner).  Polcmistus,  185 
cxulta  (Harris).  Cerceris.  512 
cxul  tans  Dalla  Torre,  Ccrccris,  577 
exultans  Turner,  Pison,  US 
exultatum  Leclercq.  Rhopalum,  2&2 
cycni  Leclercq,  Trypoxylon.  246 
cyrensis  R.  Turner.  Ammophila.  Lil 
ezra  (Pate).  .Mimcsa,  162 
ezrac  (Cameron ),  Crossocerus,  4111 

t'abius  Nurse,  Palarus,  221 
fabricator  (F.  Smith),  Chalybion,  102 
fabricator  F.  Smith.  Pison.  126 
fabricator  F.  Smith,  Trypoxylon.  246 
fabricii  Dahlbom.  Sphcx,  1 16 
fabricii  (Miiller).  Pemphredon,  L&2 
faccla  Arnold.  Ccrccris,  SSU 
faccia  Bingham,  Paraltris,  2511 
facialus  (Handlirsch),  Bembecinus.  £11 
facilis  (F.  Smith),  Liris,  245 
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facUis  (F.  Smith),  Neoplisus,  SOi 

fairmairei  (Handlirsch),  Argogorytes.  492 

fairmairci  Kohl,  Hchocausus,  4S1 

falcircra  Tsuncki,  Ccrccrix,  580 

tiaciget  Arnold,  Tachytes,  26i 

flacigcra  Arnold,  Tachytcv,  ^t^S 

fallax  Arnold.  Animatomus.  513 

fallax  Arnold.  TAchysphex,  HI 

fallax  F.  Morawitz,  Mimesa.  Ifi2 

fallax  Gerstaecker,  Oxybelus,  370 

fallax  HandlirsL-h.  Goryies,  iQl 

fallax  Kohl,  Ammophila,  Li2 

fallax  Kohl.  Nitela.  12i 

fallax  (Kohl),  Pcncpodium,  22 

fallax  Kohl.  Sceliphion.  IM 

fallax  Mercet.  Beinblx.  546 

fallax  W.  Fox,  Tiypoxylon,  349 

falsa  (F.  Morawitz),  Prospigastra,  285 

famcUcus  Pulawski.  Tachytes.  2fii 

familiaris  (F.  Smith).  Piyuma.  4in 

faniiorum  .Arnold.  Bembix.  546 

fanuicnsis  Checsman,  Tachy^phex,  213 

fargci  F.  Smith.  Ccrccris. 

fargeii  (F.  Smith).  Ectemnius.  425 

fargeii  (Shuckard),  Argogorytes,  492 

farri  Scullcn,  Ccrccris,  SHO 

fasciata  (F.  Smith),  Liris.  2^ 

fasciata  (F.  Smith),  Lyroda,  222 

fasciata  Fabriclus,  Bembix.  548 

fasicala  Jurinc,  Ampulcx,  22 

fasciata  Lcpeleticr,  Ccrccris.  Sfil 

fasciata  Spinola.  Ccrccris,  5SS 

fasciatiipennis  (Cameron),  Dicranorhina,  211 

fasciatipcnnis  (Cameron),  lloplisoides.  121 

fasciatum  Kohl.  PiMin.  IIS 

fasciatum  I  Lcpeleticr).  Sceliphion.  LQi 

fa.sciatum  (Radoszkowski),  Pison,  Hi 

fasciatus  (A.  Costa).  Cros»occrus,  403 

fasciatus  Dahlbom.  Oxybelus,  370 

fasciatus  ( Fabricius),  Stizoides,  52& 

faxL-iatus  (Fabricius),  Stizus,  5?6 

fasciatus  (Fourcroy).  Philanthus.  566 

fasciatus  (Lcpeleticr  and  Brullc), 

Fclcmnius,  476 
fasciatus  Moricc,  Tachysphcx,  ?73 
fasciatus  (Olivier).  Zanysson.  475 
fasciatus  (Radoszkowski),  Bclomicrus, 

364 

fasciatus  Rohwer.  Passaloecus,  IL  IM. 
fasciatus  Taschcnbcrg,  Oxybelus,  370 
fasciatus  (W.  Fox).  Pscudoplisus.  503 
fasciatus  Wcstwood.  Scricogastcr.  18 
fasciipennis  Guss;ikovskij,  Tachysphex,  226 
fasciola  Crcsson,  Ccrccris,  5K5 
fasiidosa  Turner,  Ccrccris.  5 HO 
fastidiosus  Beaumont,  Lindcnius,  3S4 
fastigalus  Mickel,  Oxybelus.  369 
fasiigium  W.  Fox.  Trypoxylon.  346 
fatalis  Turner,  Tachytes,  ?65 
faunus  (Arnold),  Fntomognathus, 
fcac  (Handlirsch),  Hoplisoldcs,  121 

fedcrutionis  Lcclcrcq,  Crovioccrus,  dm 

fedorensis  Rohwer.  Tachysphex.  22h. 
fedtschenkoi  Radoszkowski.  Oxybelus.  367 
fedlschcnkoi  Radoszkowski.  Stizus.  526 
fclina  (Arnold).  LIris,  2AA. 
femoralis  Arnold.  Philanthus.  ihl 
femoralis  F.  Morawitz.  Crabro.  40g 
femoralis  Kohl.  Bclomicrus,  363 
femoralis  (Mocsary).  Dtyudella,  21A 
femoralis  Radoszkowski,  Bembix.  545 
femoralis  (Suussutc).  Liris,  2A2 


femora ta  (Cameron).  Larra,  2ifi 
femorata  F.  Parker,  Astata,  212 
femorata  (Saussurc),  l.arra,  238 
femorata  (W.  Fox),  Sticticlla,  551 
fcmoratum  (Fabricius),  Chalybion,  Ifli 
fcmoratus  (Bradley),  Oryttus. 
fcmurrubra  W.  Fox,  Ammophila,  LSI 
femurrubrum  Vicrcck  and  Cockercll, 

Cerceris.  580 
fenchihuense  Tsuncki.  Trypoxylon.  346 
fenchihucnsis  Tsuncki,  Larra,  238 
fenestratum  F  Smith.  Pison.  iii 
fencstratus  (F.  Smith).  Stizoides.  528 
fcnimorum  Lcclcrcq,  Rhopalum,  1212 
fennicus  Merisuo.  Pemphredon.  LBJ 
fera  (Lepeletier).  Podalonia. 
feralis  Cameron,  Ccrccris.  579 
fcrghanica  (Gussakovskij).  Ercmocharcs, 
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fergusoni  Beaumont,  Belomicroides,  2hl 
fcrgusoni  Beaumont,  Cerceris,  1S2 
fergusoni  Pate,  Crossocerus,  4QJ 
fcrocior  Turner,  Cerceris,  IfiD 
ferocior  van  dcr  Vccht  and  Kiombien. 

Sphcx,  Ll£ 
fcrox  Arnold.  Parapiagetia,  2&1 
ferox  F.  Smith,  Ccrccris, 
fcrox  F.  Smith,  Sphcx.  LLfi 
ferox  (F.  Smith),  Tachytes.  264 
fcrox  F.  Smith,  Trypoxylon,  346 
ferox  Perkins,  Dcinomimcsa,  40,  1£S 
fcrox  (Saussure),  Dasyproctus,  4211 
ferox  Shuckard,  Oxybelus.  Ifi2 
ferox  (Westwood),  Chalybion,  102 
ferox  Westwood,  Chlorion,  2fl 
fcrnaldi  (Murray).  Ammophila.  LU 
Fernaldina  R.  Bohart  and  Menke.  22.  LOS 
fcrrandii  Magrctti,  Stizus,  526 
ferreri  Vander  Linden.  Ccrccris,  5M 
ferreroi  Schulz,  Cerceris.  581 
ferrierei  Leclercq,  Neodasyproctus,  412 
ferrieri  Kohl,  Bclomicrus,  Mi 
fcrrugatus  (Gussakovskij).  Dienoplus,  496 
ferruginea  Bradley,  Ampulcx,  21 
fcrruginej  Brethes,  Cerceris,  SSQ 
fcrruginea  Gmelin.  Vespa,  627 
fcrruginca  Radoszkowski.  PseudoscoUa.  573 
feirugincipcs  (Arnold),  Polcmistus.  1 85 
fcrrugincipcs  Cameron.  Tachytes.  2fL5 
ferrugineipcs  Lcpeleticr,  Ammophila,  151 
fcrrugincipcs  (Lepeletier).  Liris.  24S 
ferrugineipcs  (Roliwcr).  Ectemnius.  428 
ferrugineipcs  W.  Fox,  Sphcx,  LL4 
fcrrugineum  Ashmead,  Diploplectron,  211 
fcrrugincus  (F.  Smith).  Stizus.  576 
fcrrugineus  Lepeletier,  Sphcx,  1 1 6 
ferrugincus  Pulawski.  Tachysphex.  221 
fcrrugineus  (Rayment).  Scricophorus,  M12 
ferrugineus  (Spinola),  Hoplisoides,  121 
fcnugineus  (Viereck),  Pseneo.  IM 
ferrugineus  (W.  Fox),  Prionyx.  Lll 
fcrruginior  Vicrcck  and  Cockercll. 

Cerceris.  SIS 
fcrruginosa  Crcsson,  Ammophila.  LS2 
fcrruginosa  Scullen,  Eucerceris,  592 
fertoni  Beaumont,  Ccrccris.  587 
fcrtoni  (Handlirsch).  Bcmbccinus,  HI 
t'crtont  (Handlirsch).  Dienoplus,  496 
fertoni  Pulawski,  Tachysphcx,  273 
l-crtonius  Perez,  4fi 
ferum  (Drury),  Chalybion,  102 
fcrum  (Drury),  Chlorion,  2Q 


ferus  (Dahlbom),  Palmodes,  122 
fervens  F.  Smith.  Cerceris,  i&S 
fcrvcns  (F.  Smith).  Sceliphron,  IQfi 
fervens  F.  Smith,  Tachytes,  261.  2fii 
fervens  (Linnaeus),  Prionyx,  Li3 
fcrvida  F.  Smith,  Cerceris,  ifi2 
fervidus  (Cresson),  Sphccius,  511 
fcrvidus  F.  Smith,  Tachytes,  26i 
festinans  (F.  Smith).  Liiis.  24i 
festiva  Cresson.  Cerceris,  580 
festiva  (F.  Smith),  Frcmochares,  146 
festiva  J.  Parker.  Bembix,  54i 
fcstivum  Brethes.  Trypoxylon,  349 
festivum  F.  Smith,  PIson,  115 
fcstivum  .Mocsary.  Alysson,  41fl 
festivus  (.Marquci),  Tracheliodes,  4fli 
fidelis  Cresson.  Nysson.  469 
fidelis  Pulawski,  Tachytes,  265 
fidelis  Viereck  &  Cockercll,  Ccrccris,  SI! 
fiebngi  Brethes,  Heliocausus.  453 
flebrigi  (Brethes).  Sagcnista,  522 
fiebrigi  Brethes,  Tachytes.  26i 
flebrigi  Leclercq.  Enoplolindenius,  ill 
fiebrigi  Richards.  Trypoxylon,  346 
fieuzcti  Gincr  Man',  Trypoxylon.  346 
figulum  (Dahlbom),  Sceliphron,  Hll 
figulus  (Linnaeus),  Trypoxylon,  4^  i4fi 
filata  Walker.  Ammophila,  LS2 
Ulicornis  Kohl,  Tachysphcx,  273 
niicornis  Rohwer,  Larropsis,  759 
filicornis  (Rohwer),  Psenulus,  L22 
fiUformis  Radoszkowski,  Crabro,  408 
filigrantis  (A.  Costa).  Tracheliodes,  4fli 
filipina  Lohrmann.  Bembix.  546 
filippovi  (Gussakovskij).  Catinostigmus, 

filippovi  (Gussakovskij),  Mimesa.  Iii2 
fimbriata  (Pagden).  Hingstoniola.  412 
tlmbriata  (Rossi).  Cercerii,  Ififl 
fmgo  Brauns,  Cerceris.  IMl 
finitima  Crcsson,  Cerceris,  580 
finitimus  (F.  Morawitz),  Ectemnius,  422 
finschii  Handlirsch,  Bembix.  546 
finschii  Kohl,  Sphcx,  LL4 
firma  Cresson,  Ccrccris,  SJi2 
fischcri  Spinola.  Bembix,  546 
fischcri  Spinola.  Cerceris.  IfiQ 
fischeri  (Spinola).  Ccrccris,  182 
fischcri  Spinola.  Oxybelus.  2hl 
fischeroidcs  .Magrctti,  Bembix.  546 
fissus  Lepeletier.  Oxybelus.  262 
fistularium  (Dahlbom).  Sceliphron.  IPS 
lltzgcraldi  Lmpcy,  Ccrccris.  'iRi 
fitzgcraidi  Richards.  Trypoxylon.  346 
flagellarius  (F.  Morawitz),  Ectemnius. 
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flagellarius  Turner.  Philanthus.  Ifil 
tlagellaius  Nurse,  Tachytes,  261 
llagcllatus  R.  Bohart.  Gorytcs,  IQl 
flammitrichus  Strand,  Sphcx,  LL4 
ttava  Mochi.  Cerceris.  578 
flava  Tsuneki.  Cerceris.  577 
flavescens  F.  Smith,  Bembix,  546 
flavcsccns  Schlcttcrcr.  Cerceris,  577 
flavicans  Gmelin,  Vespa,  621 
flaviclnctus  (Donovan).  Argogorytes,  492 
flaviclypeus  (W.  Fox),  Lindcnius,  ViA 
flavicollis  (F.  .Morawitz),  Ectemnius.  425 
tiavicornis  Arnold.  Oxybelus,  367 
flavicornis  (Baker).  Oryttus,  SSi& 
tiavicornis  Brulle,  Cerceris,  581 
flavicornis  Gussakovskij,  Gastroscricus. 
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llavicornis  Gussakovskij,  Solierclla.  113 
riavieornis  (Harris),  Pscudoplisus,  5M 
navitornis  (Packard I,  Picudoplisus.  5112 
tlavicornis  Tsuncki,  Sligmus.  IM 
flavicornis  van  Lith.  P^cnulus,  LZi 
rtavicornis  Villers.  Sphex,  112 
flavida  Cameron.  Cerccris,  181 
flavida  I  Kohl).  Podalonia.  IM 
tiavidulus  R.  Bohari.  Pseudoplisus.  iSil 
flavidus  (Taschcnbcrg).  Trachypus.  Sfia 
tlavifronsCresson,  Philanthus.  5M 
flavifrons  F.  .Smith.  Bembix. 
flavifronv  F.  Smith.  Cerccris.  iBi 
flavllabrls  F.  Smith.  Bembix,  545 
flavilabris  (Fabricius).  CerceriM, 
flavimanum  Arnold.  Trypoxylon,  J4fi 
navinetva  (Cameron),  l.iri*.  24i 
tlavipcnnc  (Latrcillc).  Pencpodium,  22 
OavipcnniN  Fabricius,  Sphcx,  39,  1 14 
navipcnnis  (Lcpclcticr  and  Brullc), 

Fctcmnius,  4?6 
flavipcnnis  (Turncn.  .\stata,  212 
flavipcnnis  (Williams).  Liris.  245.  242 
tlavipcN  Arnold.  Philanthus,  565 
tlavijics  Cameron,  OxvIkIu*.  ififi 
tlavipes  (Christ).  Sccliphron.  105,  Iflfi 
tiavipes  (F.  Smith).  Bembecinus.  511 
tlavipes  F.  Smith,  Bembix,  54& 
flavipes  V.  Smith,  Sphcx.  ilA 
flavipcM  Fabricius).  Palarus.  2£1 
flavipes  (Fabricius),  Sccliphron.  IflS 
glavipes  Gmclin,  Vcspa,  627 
flavipCN  Kazcnas,  Oxybclus.  lh& 
tlavipes  (Lepeleticr  and  Brullc).  Crabro. 

■IdK 

tlavipes  (Lcpclcticr  and  Brullc), 

Fctcmnius.  4?ft 
rtavipunctatum  (Christ).  Sccliphron.  Ifli 
flavissimus  Lcclcrcq,  Crossoccrus.  48,  401 
flavistigma  Thomson.  Pcmphrcdon.  I£I 
flavitarsis  (Arnold),  Bembceinus,  iifl 
flavitarMs  (Fcrnald),  Sphcx,  1  H 
flavitLiiMs  W.  Dioduiitu>,  LIS 

flavitarsus  iTsunekil,  Towada,  412 
flavitibialis  Tsuncki.  Oxybclus. 
riavitincta  (Arnold).  Liris,  215 
flavitrochantcricus  (Viereck).  Crossoccrus. 

403 

flavivcna  Arnold.  Liris.  244 
flaviventris  Arnold.  Oxybclus,  2^ 
tlaviventns  F.  Morawiir.  Gorytcs,  5111 
flaviventris  F.  Smith,  Bcmbix,  546 
flaviventris  Spinota.  Cerccris,  587 
flaviventris  Vandcr  Linden.  Cerccris.  ifil 
flavobllincolata  Oiordani  .Soika,  Cerceris. 
512 

flavocmcta  Crcsson.  Fucerecris,  521 
flavocineta  Turner.  Bembix.  54fi 
flavocincrcus  Arnold.  Tachytes,  26S 
flavocostalis  Cresson,  Cerccris,  Sfil 
flavofasciata  F.  Smith.  Cerccris.  ifil 
flavofaseiatum  (F.  Smith).  Sccliphron, 

106 

flavofasciatus  (Turner).  Scricophorus,  303 
flavofcmoraia  Arnold,  Cerccris,  ^81 
flavofimbriatus  Arnold.  Taehysphex,  226 
flavogcniculatus  (Taschcnbcrg),  Taehy- 
sphex, 221 
flavohirtus  Tsuncki,  Fctcmnius,  £26 
flavolatera  J.  Parker.  Bembix.  547 
flavolimbatum  t  urner,  Pison,  33S 


flavolineatus  Cameron.  Philanthus,  56.5 
tlavomaculata  Cameron,  Cerccris,  5M 
tlavomaculatum  (Dc  Geer).  Sccliphron, 

flavomaculatus  Cameron.  Alysson,  iSfi 
tlavomaculatus  (F.  Smith).  Stizus.  526 
flavonasuta  Arnold,  Cerccris,  5Jil 
flavonigcr  Dutt.  Crabro,  408 
flavopicta  Arnold.  Bembix,  547 
flavopicta  F.  Smith.  Cerccris,  JJil 
flavupictus  (Arnold).  Bembceinus,  iil 
flavopictus  (F.  Smith),  Crossoccrus,  Mil 
flavupictus  (F.  Smith).  Scaphcutes.  115 
flavopictus  Pulawski,  Miscophus,  1L8 
flavoplagiata  Cameron.  Cerccris,  581 
flavotrochantcrica  Rohwcr,  Cerceris.  5&1 
flavoundata  (Arnold).  Dryudclla,  214 
tlavovcstitus  F.  Smith,  Sphcx.  1 14 
flavus  Brethes.  Trachypus,  569 
flavus  (Cameron),  Bembceinus,  532 
flebile  (Lcpcletier),  Chalybion,  U12 
tlctchcri  (Turner),  Astata,  21  3 
fletcheri  Turner,  Cerceris,  Sai 
lletcheri  Turner,  Diodontus,  L22 
fletcheri  Turner,  Trypoxylon,  M6 
flcxuosa  (Taschcnbcrg).  Stictia,  ^iX 
flexuosefasciatus  (Maniero),  Bembc- 
einus. 531 
fliranus  Leelercq,  Ectemnius.  426 
floralc  Richards,  Trypoxylon,  346 
floralis  (Olivier).  Fctcmnius.  4>4 
floridana  Pate,  Nitcia,  125 
floridana  (Rohwcr).  .Mimumesa.  164 
floridanus  Krombein  and  Willink. 

Bembceinus,  531 
floridanus  Robertson.  Oxybelus.  368 
floridanus  Rohwcr.  Tachytes,  265 
floridanus  (W.  Fox).  Pscudoplisus,  502 
floridensis  Banks  Cerceris.  ill 
floridcnsis  (Fcrnald).  Ammophila,  L54 
floridicus  R.  Bohart.  Hoplisoidcs,  521 
florissantensis  Rohwer.  Crabro.  408 
florissantcnsis  Rohwcr,  Diodontus.  112 
florissantensis  (Rohwcr),  Dryudclla,  21  5 
florkini  Lcclcrcq.  Lestica.  431 
Florkinus  Leelercq.  46 
fluctuatus  Gerstacckcr,  Taehysphex,  273 
fluctuatus  (Gerstaecket).  Taehysphex. 
226 

tluvialis  F.  Smith.  Cerccris.  581 
tluviatilis  Arnold.  Gastrosericus.  256 
fluxa  Kohl,  Cerceris,  51i2 
fodiens  (Handlirsch).  Bicyrtcs.  5  37 
fodiens  Fversmann,  Cerccris,  581 
foeniformc  (Pcrty),  Pencpodium,  22 
focrstcri  Fritz,  Metanysson,  Uil 
foleyi  (Beaumont).  Parapsammophila, 
U2 

fongosi  Brauns,  Cerccris,  589 
fonti  Mercei.  Bembix,  546 
forbesii  (Robertson),  Bclomicrus.  Itl 
I'orcipata  Handlirsch.  Bembix.  546 
fordi  Krombein.  Cerccris.  589 
forcstus  Lcclcrcq.  Fctcmnius,  424 
forricula  Saussurc,  Chlorion,  2Q 
formicaria  Eschscholtz.  Cerceris.  5£1 
formicarius  (Ferton),  I  rachcliodcs,  405 
formicaroides  Gistel,  Sphex.  LL2 
forrnicoides  Mcnke.  Ammophila.  L12 
formieoidcs  Turner,  Ampulex,  22 
formidolosa  Saussurc,  Cerceris,  Jfil 
formosa  (Cresson),  Sticticlla,  ^  52i 


formosa  Dahlbom.  Cerccris,  581 
formosa  (F.  Smith).  Lyroda.  222 
formosa  Kohl.  Ampulex,  22 
formosana  BiseholT.  Bembix.  546 
formosana  Strand,  Ammophila.  LSI 
formosana  Strand,  Cerceris,  581 
formosana  Tsuneki,  Ammophila.  Li2 
formosana  Tsuncki.  Leclcrqia.  HI 
formosana  Tsuncki.  Liris.  245 
formosana  (Tsuneki).  Spilomena,  122 
formosanum  Tsuneki.  Rliupatum.  389 
formosanum  van  dcr  Vccht.  Sccliphron. 
106 

formosanus  (Snnan).  Bembceinus.  531 
formosanus  Tsuneki).  Alysson.  418 
formosanus  (Tsuneki),  Carinostigmus.  L2I 
formosanus  Tsuneki,  Dasyproctus,  421 
formosanus  I'suncki,  Oolichurus,  62 
formosanus  Tsuncki.  Fctcmnius.  426 
formosanus  Tsuncki,  Philanthus,  565 
formosanus  Tsuneki.  Pscnulus,  1 73 
formosanus  Tsuncki.  Taehysphex,  273 
formosanus  Tsuncki,  Tachytes.  2M 
formoscllus  van  dcr  Vccht,  Sphcx,  114 
forinosensis  Tsuneki,  .Ammophila.  152 
formisicola  Strand.  Cerceris.  585 
formosicola  (Strand).  Isodontia,  1  23 
formosicola  Strand.  Pscnulus,  L12 
formosicola  Strand.  Trypoxylon,  346 
formosissimus  Turner,  Tachytes.  26i 
formosum  (F.  Smith),  Sccliphron,  iQfi 
formosus  .Arnold,  Miscophoides,  45<  122 
formosus  Arnold,  Tachytes.  262 
formosus  F.  Smith.  Philanthus.  565 
formosus  F.  Smith,  Sphcx,  L14 
formosus  (Jurine),  Dicnoplus.  4516 
formosus  Tsuncki.  Oxybclus.  369 
formosus  (Tsuncki).  Polemistus.  185 
fnrticarinata  Lcclcrcq,  Vechtia,  417 
forticatinatus  Cameron.  Oxybelus.  26S 
forticula  .Arnold,  Cerccris,  581 
forlin  Scullcn,  Cerccris.  581 
fortinata  Cameron.  Cerccris.  SfiJ 
forlior  Turner.  Taehysphex,  273 
fortistriolatus  Cameron.  Palarus.  291 
fortuitus  (Kohl),  Fntomognathus,  382 
fottunatus  Beaumont.  Dasyproctus.  420 
fortunatus  Beaumont.  Taehysphex,  275 
fossor  F,  Smith.  Cerceris,  5M 
fossor  Rohwer  and  Cockercll,  Oxybelus. 
368 

fovsor  Rohwer.  Diploplectron.  211 
fossor  (Rohwcr),  Solierclla,  313 
fossoria  F.  Smith.  Bembix.  546 
fossorius  (Linnaeus).  Fctcmnius. 
fossulatus  Turner,  Philanthus,  565 
fovsulcus  Lcclcrcq,  Crossoccrus,  401 
fossuliferum  (Gribodo),  Sccliphron,  105 
foucauldi  Beaumont.  Taehysphex,  277 
fovcata  Lepeleticr.  Cerceris,  589 
fovcatum  Cameron.  Holcorhopalum.  255 
foveatum  Cameron.  Trypoxylon.  346 
fovcalus  Arnold.  Philanthus.  565 
foveifrons  Cameron.  Ampulex,  22 
foveiscutis  (Cameron).  Liris,  245 
fovciscutis  (Gcrstaeckcr).  Zanysson,  475 
fovculatus  Handlirsch.  Gorytes,  501 
foveolatus  (Holmberg),  Crossoccrus,  4111 
fovcolatus  (W.  Fox),  Pscudoplisus,  503 
foveotincatus  (Viereck).  Tracheliodes,  40S 
foxi  Banks.  Tachytes,  265 
foxi  Bohart  and  Menke,  Prionyx.  Ql 
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toxi  Dunning,  Aphilanthops,  570 
tbxi  Gillaspy.  Siizoides. 
tbxi  J.  Parker.  Bcmbix.  US 
toxi  Pale,  Animoplanops,  \n 
Foxia  Ashmcad.  51.  478 
f'oxianu  Pate.  Moniaccra.  225 
foxii  Asliitiead,  Diploplcctron,  211 
foxii  (A^ilmL'ad).  Paranysson,  308 
I'oxii  Cockcrcll,  Spilomcna.  1*)^ 
foxii  (llandlirsch),  Ncoplisus,  5115 
foxii  i  Kincaid).  lA-teinniUN.  i2A 
foxii  Kohl.  Podium.  2fi 
foxii  (Roliwct).  lLpiny\Non.  All 
foxii  RohwLT,  Pcmplircdon,  LSI 
foxii  Rohwer,  Taciiysphcx,  224 
foxii  (Viercck).  Solicrella.  313 
Foxiu  Pate.  49, 415, 622 
fraLlutn  RiLliards,  Trypoxylon,  '<4>t 
t'ragiliv  I-.  Smith.  Animophila.  Ii2 
fragilis  (Nurse),  Prionyx,  1  '^'^ 
fragilis  of  authors,  .'\mmophila,  Lil 
t"rago*ui  Kohl,  Ccrccris.  582 
I'rancisL'us  Pate.  Belomicrus,  363 
I'ranclcmonii  (Krombcini,  Diodontus, 
179 

franzi  (Cameron),  Isodontia,  i2i 
franzi  Turner,  Stizu^.  5?6 
fratcllus  Kohl,  Crabro.  4fla 
frater  (Dahlboml.  Da^yproctus,  4?fl 
fratcr  Honure.  Miseuphus.  3 1 9 
tratereulum  Turner,  Pison,  ii5 
fralerculus  (Arnold).  Bembednus.  531 
t'ralcrculus  (Guuakovskij),  Brachystcgus. 

m 

fratcrna  Ueauinunt,  Cerccris.  5lil 
I'rarcrnu'i  (Arnold).  Kntomognaihus.  3a2 
fralernus  Urelhes,  Helioeausus.  45  3 
fruternus  Fritz.  Mctanyvson.  481 
fraternuN  .Mercet,  Gorytes,  501 
fratcrnus  Mcrcct,  Nys^on,  4ft9 
fraternus  Rohwer,  Diodontus,  1 79 
fratcrnus  Say,  Stigmu^.  LSJJ 
fraternu^  TaNchenberg,  Taehytci,  265 
fraudulenta  Arnold,  Bcmbix.  5M 
I'raudulcnta  (Kohl),  Liris.  ^4^ 
fraudulentus  (Arnold).  Bembeeinus.  £li 
fraudulentus  Arnold.  Oxybelus.  3fiK 
frcderiL'i%mithi  (Seliuiz),  I'.etcmnius,  4?ft 
frcctownensis  van  Lith,  Psenulus 

frcimuthi  She:«takov,  Ccrceri*.  Sfll 
frcnchii  (Turner),  .Austrogoryles.  498 
frcnchii  (Turner),  Rhnpaluni,  389 
frcygcNsncri  (Carl),  Dryudclla.  214 
freygessneri  (Handlirscli).  Synnevrus,  470 
freygessneri  Kohl.  Tachyies.  26i 
frcygcssncrl  Morice.  Bctnblx.  546 
frcyi  BischotT,  Diodontus,  122 
freyi  Handlirscli.  .Sphetius,  5U 
Ircymuthi  Radoszkowski,  Ccrecris.  iSI 
fnburgensis  Brctlics,  Scaphcutcs,  2^ 

fricdriLlii  i.Sc'liroilky),  I'rcmnopliilii.  147 
fricsei  llandlirsch.  Nysson.  470 
fricsei  Kohl.  Diodontus.  122 
fricsei  Kohl.  Podium.  26 
frigida  Mocsary,  Cerccris,  SM 
frigidum  F.  Smith.  Trypoxylon.  34 f> 
frigidus  (F.  Smith).  Aphilanthops.  55.  S7n 
frigidus  (F.  Smith).  Fctcmnius.  All 
friocnsc  Richards.  Trypoxylon,  34ft 
frioensis  J.  Parker.  Bembix.  547 
Trischii  (Fourcroy),  AmmophiU,  LS3 


fritzi  Lcelereq,  Anacrabro.  122 
fritzi  Menkc.  Odontosphex.  573 
fritzi  R.  Boliart,  Antomartincziuv  47R 
frivaldszkyi  Mocsary,  Trigonopsis,  9R 
I'roggati  I  urncr.  Cerccris.  581 
froggatti  Rayment.  ficricophorus,  30? 
froggatti  Turner.  Cerccris,  h&l 
frommeri  R.  Bohart,  Bembix.  S4<< 
frondigera  (A.  Costa).  Oxybelus.  266 
frontale  1'.  Smith,  Trypoxylon,  346 
frontale  (Kohl).  Chalybion.  U12 
frontalis  Crcsson,  Philanthus,  566 
frontalis  F.  Smith.  Ccrecris.  57H 
frontalis  F'.  Smith,  Tachytcs,  26i 
frontalis  Gcrstaeckcr,  Philanthus,  566 
frontalis  Olivier.  Bembix,  546 
frontalis  (Panzer).  ,Meltinus,  449 
frontalis  (Radoszko\«>ki).  Diyudella.  2JLi 
t'ronlalis  Robertson.  Oxybelus,  368 
frontalis  (Turner),  Scricophorus.  303 
frontalis  <W.  Fox).  Ps<nulus.  112 
frontata  Say,  Cerccris,  581 
fronticorne  Gussakovskij,  Trypoxylon, 
346 

fruiicis  Tsuiieki,  Tachytcs,  265 
fucatus  Arnold.  Tachytex.  265 
fucosa  J.  Parker.  Bembix,  546 
fugatrix  Mickel,  Cerccris,  588 
fug;ix  I  abricius,  Trypoxylon,  242 
fugax  (Radoszkowski).  TJchy^phex.  273 
fugax  (Turner).  Pscudoplisus,  SO 3 
fukaii  Rohuer.  Cerccris.  S83 
fukicnsis  Gincr  Man',  Cerccris,  S87 
fukuicnsis  Tsuncki,  Crossocerus,  4111 
fukuicnsis  Tsuncki,  Sphex,  1L5 
fulgens  Beaumont,  Ainpulex,  22 
fulgidus  Arnold.  Psenulus.  122 
fulgidus  Arnold.  Tachysphex,  221 
fulginosa  (Dahlbom).  Liris.  245 
fulginosa  F.  Smith.  Cerccris.  ifij 
fulginosum  (Scopoli),  Trypoxylon.  246 
fulginosus  Dahlbom.  .Sphex.  116 
fulginosus  (Klug).  Stizus.  526 
fuliginosus  Tsuneki.  Argogorytcs.  442 
fuller!  Rayment,  Scricophorus.  302 
fulva  Mocsary.  Cerccris.  HU 
fuivicaudis  Cameron.  Oxybelus,  26fi 
fulviccps  Crcsson.  Eucerceris,  592 
fulvieornis  F'abricius.  Mellinus,  442 
fulvicornis  Gussakovskij.  Spilomena.  193 
fulvieornis  Rohucr.  Stigmus.  1 89 
fulvicornis  (Schenck).  Psenulus,  L22 
fulvieornis  Tsuncki.  Tachysphex.  222 
fulvicornis  Turner.  Auchenophorus.  327 
fulvicornis  Turner.  Tachysphex,  ?7  < 
fulvicrus  (Perkins),  Fctemnius.  426 
fulvipediculata  Schlettcrer,  Cerccris.  579 
fulvipennis  (F.  Smith),  Pscudoplisus,  503 
fulvipennis  (Taschenberg),  Trachypus.  568 
fulvipes  .A.  Costa.  Nysson.  462 
fulvipcs  Cameron,  Trypoxylon,  349 
fulvipes  OcNwn,  Cerccris.  522 

fulvipes  Crcs.son.  Euccrcerii.  591 
fulvipes  Crcsson.  Podium,  3fi 
fulvipes  Eversmann,  Cerccris,  i£l 
fulvipes  (Fversmann),  Siizoides,  528 
fulvipes      Smith),  Tachytcs,  264. 
fulvipes  Fabricius,  Liris,  245 
fulvipes  Gerstaccker,  Chlorion,  21} 
fulvipes  (Malloch),  Pscneo,  165 
fulvipes  Robertson.  Oxybelus.  26S 
fulvipes  Schrottky,  Tachyte^  265 


fulvipes  W.  Fox.  Stigmus.  1£2 
fulvispinc  Cameron.  Trypoxylon.  242 
fulvitarsis  (A.  Costal.  Tachysphex.  212 
fulvitarsis  (Gussakovskij).  Mimumesa,  164 
fulviventris  (Antiga  and  Bofilll. 

Lindenius,  2M 
fulviventris  Crcsson,  Tachytcs,  265 
fulviventris  Guerin-Mcncvillc,  Cerccris, 

5&1 

fulviventris  (Gucrin'Mencville).  I.iris,  245 
fulviventris  Kohl.  Sphex.  LLS 
fulviventris  Latrcille.  Palarus,  221 
fulviventris  Tsuneki.  Cerccris.  578 
fulviventris  fsuneki.  .Vysson.  46Q 
fulvocollarc  Cameron.  Trypoxylon.  246 
t'ulvohirluin  Arnold.  Sceliphron.  Ilt6 
t'ulvohirlus  Bingham.  Sphex,  114 
fulvohirtus  (Cameron),  Podagritus,  122 
fulvohirtus  (Tsuneki).  l  ogoryles.  52^Sfl5 
fulvopiloscllus  (Cameron  I.  Fctemnius.  4:!6 
fulvopilosus  Cameron.  Oxybelus.  368 
fulvopilosus  Cameron.  Tachytcs.  265 
fulvopilosus  (Meadc-Waldo).  l.ctcmnius. 
426 

fulvoveslitus  Cameron.  Tachytcs,  265 
fumicatus  Christ.  Sphex,  114 
fumida  J.  Parker.  Bembix.  546 
fumigatum  (Pcriy).  Podiuni.  26 
fumipenne  (Taschenberg).  Pencpodlum,  22 
fumipcnnis  E.  Saunders.  Astpta,  212 
fumi|>cnnis  (F.  Smith).  Fctemnius.  426 
fumipcnnis  (F.  Smith).  Ncoplisus.  iili 
fumi|Knnis  F.  Smith.  Sphex.  LLS 
fumipcnnis  Gussakovskij,  Prosopigasira, 
285 

fumipcnnis  Say,  Cerccris,  SSI 
fumipcnnis  \V.  I-'OX-  Tachysphex.  272 
fumosipennis  Strand.  Cerccris.  iSI 
I'umosus  (Bri:thes).  lAiemnius.  428 
tumosus  Kohl.  Sphex.  114 
funatui  Tsuneki.  Trypoxylon.  346 
fundatus  Rohwer.  Tachytcs.  261 
funcbris  (Bcrland),  Prionyx,  L2i 
funebris  (llandlirschi.  Siizoides.  52H 
funebris  Honore.  .Miscophus,  318 
funebris  (Radoszkowski).  I.iris.  246 
funebris  Turner.  Benibix.  545 
funebris  Turner.  Scricophorus,  2112 
funcrarius  F.  .Moraw  itz.  Palarus.  22J 
funerarius  Gussakovskij.  Sphex.  115 
funerca  A.  Costa.  Cerccris.  583 
funcrea  (I-.  Smith).  Liris,  245 
funetea  (Nurse),  Parapsammophila,  112 
funeicutn  Gribodo.  Clilurion.  &2 
t'uncrcus  (Arnold).  Dasyproctus.  420 
fuitereus  (Ginet  Man').  Dienoplus.  426 
funcreus  Gussakovskij.  Gastroscricus.  256 
funestum  Kohl,  Sceliphron,  106 
funestu^  Arnold,  Belomicrus.  363 
funestus  Kohl,  Crabro,  408 
funcstus  Kohl,  Sphex.  1 1 5 
funestus  Turner.  Daysproclus,  410 
furcata  Fjichson.  Bembix,  546 
furcata  F.  Morawitz.  Cerccris,  iHJ 
furcatus  Bicthes.  Trachypus.  56S 
furcatus  l.C|H-lctier.  Oxybelus,  369 
furcifer  Turner,  Oxybelus,  368 
furcifcra  Schlettcrer,  Cerccris,  5SI 
furuichii  (Iwata),  Fctemnius.  426 
fuscata  (Dahlbom).  Isodontia,  L22 
I'uscata  Rick,  Aphelotoma,  211 
fuscata  Tsuncki,  Liris,  245 
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fuscicauda  Empey,  Cerccris,  2fi2 
fu'icatus  Bingham,  Stizus.  52& 
fuNCutUN  (Fabiicius),  Aly«on,  4SK 
t'uM:uitu«  ( Wagner  >.  Pemphredon.  LIU 
fuscilabris  Mocsary,  Bcmbix,  547 
fuscina  Shestakov,  Cerccris, 
fuscinerva  Cameron,  Larra,  2i& 
fuscincrva  (Cameron),  Liris,  245 
fu^cinervjx  (Cameron),  Psen.  166 
fuscipalpe  Cameron.  Pison,  115 
fuscipennc  F.  Smith,  Pison,  iiS 
t'uscipcnnc  (F.  Smith).  Chalybion,  102 
ru>iL'ipenne  Fabricius,  Trypoxylon,  348 
tuscipcnnis  A.  Costa,  Cerceris.  588 
fuscipennis  Cameron,  Larni,  2  IS 
fuscipennis  (Cameron).  Neophsus,  ifli 
fuscipennis  (Cameron),  Pemphredon.  Llil 
fuscipennis  (Dahlbom),  Pscnulus,  40^  122 
fuscipennis  (I .  Smith),  Parapsammophila. 
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fuvripcnnis  (F.  Smith).  Stizus.  i2t 
fuNCipennis  (Fabricius),  Isodontia,  121 
fusclpcnnii  Guerin-Meneville.  Philanthus,565 
fu^clpennii  (Hacker  &  Cockcrcll),  Seri- 

cophorus,  ^03 
fuscipennis  (Lepelelier  and  Brulic), 

Ectemnius,  i2h. 
fuscipennis  Lepcletier.  Bembix,  SAh 
fuscipennis  (Lepelctier).  Fditha,  Hi 
fuscipennis  (Radoszkowski).  Mimumcsa, 

164 

fuscti>cs  (Arnold),  Ammatomus.  513 
fuscipes  (Cresson),  Zanysson,  475 
fuscipcs  (Packard).  Mtmumesa,  L64 
fuscipes  Tsuneki.  Psenulus.  122 
fuscispina  Pulawski.  Tachysphex,  274 
fuscisligma  Cameron,  Astata,  21 1 
fuscistigma  (Cameron),  Liris,  2A5 
fuscitarsis  ( Hcrrich-Schacffcr),  Ectemnius, 
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fuscitarsus  (Schenck).  Ectemnius,  425 
fuscivcntrc  Cameron,  Trj-poxylon,  34 S 
fuscivcntris  Gussakovskij.  Solierellu,  lO 
fu%<:o)<irlu\  CuMukuvukij.  Oxy(>olus.  ih& 

fuscum  Klug,  Sceliphron. 

fuscum  (Lepelctier),  Chalybion,  103 

fuscus  Lepelctier.  Sphex,  1 14 

fuvcus  (Taschenbcrg).  Hoplisoides.  121 

fuscus  W.  Fox.  Tachysphex,  22A 

gaditana  (Gmclin),  .Stizus.  527 
gactula  Ueaumont,  Cerccris,  581 
gactula  Beaumont,  Prosopigastra,  22S5 
gactulus  (Roth).  Palmodcs,  I  27 
gagates  Arnold,  Tachysphex.  J  74 
gagutes  Bradley.  Nysson.  ihH 
galactina  Dufour,  Bcmbix,  546 
galapagensis  Rohwcr,  Tachysphex,  274 
galathca  Beaumont,  Cerceris,  Sai 
galei  (Rohwer).  Miscophus,  118 
galibi  Pate.  Foxita,  416.  &22 
galileus  Beaumont.  Tachysphex,  221 
gallica  Beaumont.  Astata.  212 
gallica  Moc^'iry.  Bembix,  54 H 
gallicus  Kohl.  Miscophus.  ILS 
gallicus  KohL  Tachysphex.  276 
gallieni,  Arnold.  Cerccris.  i&l 
ganahlii  (Dalla  Torre).  Liris,  2Ai 
gandarai  Rohwer,  Cerccris,  IBi 
pndarai  Rohwcr,  Trypoxylon,  348 
ganglbaueri  Handlirsch.  Bembix.  546 
gaiiglebaueri  Kohl,  Nysson,  469 
garamantis  (Roth)  Palmodcs,  122 


garambae  Lcclcrcq.  Psenulus.  L12 
garciai  Fritz,  Foxia,  12B 
garciana  Viereck  and  CockcrcH,  Cerceris, 
578 

gardncrt  Cameron.  Tr>'poxylon.  Mfi 
garianensis  Andradc,  Miscophus.  1L& 
garleppi  Schrottky.  Cerccris,  SM 
Gasteroscricus  Dahlbom.  4i 
Gastrargyron  Pate.  H 
gastrica  (Taschenbcrg),  Larra,  225 
gastrifcra  (Strand),  Litis.  245 
Gutrotcricus  Spinola,  4^,  252 
Gasirosphacria  A.  Costa,  22 
gaucho  Richards,  Trypoxylon,  349 
gaudcbunda  Holmberg,  Cerccns,  S&l 
gaullei  Berland,  Sphex,  Ui 
gaullci  Brithes.  Cerccris.  5M 
gaumcri  Cameron,  Ainmophila,  Li2 
gayi  (Berhind).  Prionyx.  L12 
gayi  Spinola,  Cerccris,  5M 
gayi  (Spinola),  Clitemnestra.  SLifi2 
gayi  Spinola.  Podagritus,  321 
gayi  (Spinola).  Tachysphex,  276 
gayi  (Spinola),  lachyies,  2hi 
gayi  (Spinola),  Zanysson,  425 
gazagnairei  (Handlirsch),  Bcmbecinus, 
511 

gazagnairei  (Handlirsch),  Hoplisoides.  121 
geboharti  Tsuneki,  Cerceri?..  5M 
gcdehcnsis  l^clercq.  Ectemnius,  424 
gegen  Tsuneki.  Ammophila.  Li2 
gcgen  Tsuneki.  Ammoplanus,  19K 
gegen  Tsuneki,  Bcmbix,  547 
gcgcn  Tsuneki,  Cerceris  58B 
gegen  Tsuneki.  Diodontus.  IJ2 
gegen  Tsuneki,  Tachysphex,  274 
gegensumus  Tsuneki,  Miscophus,  318 
gclane  Evans  and  Matthews.  Bcmbix,  54fi 
gcmblancencis  Leclcrcq,  Crossocerus.  4IU. 
gemellus  (Arnold),  Ammatomus.  lil 
geminatus  (A.  Costa).  Gorytes,  501 
gcminus  Handlirsch,  Gor>'tcs,  5111 
geininus  VaikciLa,  Pemphredon,  LSI 
jEcmminu  Shcxiakov.  Cerccris.  SHI 

genalis  Kohl,  Philanthus.  IM 
geneana  A.  C'osta.  Bembix,  546 
gencana  A.  Costa.  Cerceris, 
generosa  J.  Parker,  Bembix,  546 
genicularis  (F.  Morawitz),  Parapiagetia, 

m 

gcniculata  Cameron.  Cerceris,  122 
gcniculata  Kazcnas,  Cerceris,  fi22 
geniculatum  Cameron,  Trypoxylon,  346. 
349 

gcniculatus  Cameron,  Diodontus.  122 
gcniculatus  Fabricius,  Crabro,  402 
gcniculatus  Lepelctier.  Nysson.  470 
gcniculatus  (Olivier),  Ectemnius,  424 
gcniculatus  Olivier,  Nywon.  470 
gcniculatus  (Shuckard),  Crossocerus,  404 
gcniculatus  1  Spinola),  Tachysphex.  214. 
gennclli  (Rohwer).  Pemphredon.  LSI 
geometricus  Leclercq,  Fjitomognaihus, 
1£2 

pcorgia  Pate.  Enoplolindenius,  415 
georgii  Arnold.  Tachysphex,  214 
gcraesac  Leclercq.  Podagritus.  222 
gcrardi  Lcclcrcq,  Crossocerus,  401 
gcrmabenis  (Radoszkowski).  Liris.  246 
getstaeckeri  Dcwitz.  Trachypus,  Sfifi 
gerstaeckcri  Handlirsch,  Nysson,  469 
gerstaecketi  P.  Vcrhocff,  Oxybelus,  262 
gertrudis  Krombcin.  Passaloccus.  IM 


gctricus  Leclcrcq.  Podagritus.  322 
ghcsquierei  Leclercq.  Psenulus,  122 
ghesquieri  (Leclercq).  Polemislus.  1B5 
ghilianii  Spinola.  Dryudella,  215 
giacomellii  (Schrottky).  hrcmnophila.  142 
gibba  (Alficri),  Parapsammopliila.  122 
gibbicoUis  Giner  Man'.  Miscophus,  31& 
gibhosa  Kohl,  Liris,  245 
gibhosa  Sickmann.  Cerceris.  l&l 
gibbosus  (Arnold).  Afrogorytcs.  522 
gibbosus  (Dahlbom).  Philanthus,  5fi5 
gibbosus  (Fabricius),  Philanthus,  lfi5 
gibbosus  Rossi.  Sphex.  Ill 
gibbus  Kohl.  Tachysphex,  225 
gibbus  Pubwski,  Tachysphex.  214 
gibbus  (Villcrs).  .Mellinus,  442 
giffardi  (Rohwcr),  Ectemnius,  425 
giffardi  (Rohwer),  Pemphredon,  \Si 
giffardi  Rohwcr,  Tachysphex.  226 
giffardi  Yoshimoto,  Ectemnius,  428 
gigantea  Gistl,  Cerccris,  l&l 
gigantea  Gussakovskij,  Prosopigastra.  2S5 
gigantea  (Kohl).  Parapsammophila.  14D 
gigantea  Schobcrlin.  Ammophila.  21 
giganleus  (Eriehson),  Dynatus.  24 
giganteus  Hccr.  Sphex.  3lj  112 
gigas  Bischoff.  Taehytes.  266 
gigas  Giner  Man'.  Miscophus,  118 
gigas  Lichtenstein.  Sphex,  112 
gigas  Taschenbcrg,  Astata,  212 
gigas  Walsh  and  Riley,  Stizus,  122 
gilbcrti  (Turner),  Acanlhostethus,  i24 
gilberti  rurncr.  Cerceris,  5M 
gilbcrti  Turner,  Dolichurus,  62 
gilcsi  l  urnet.  Cerccris,  iSl 
gillaspyi  Evans  and  Matthews.  Bembix, 
546 

gillaspyi  Krombein.  PIcnoculus.  ILL 
gtlletiei  Rohwer,  Crabro.  411S 
gillettei  Rohwcr,  Tachysphex,  222 
gillettci  W.  Fox.  Diodontus,  122 
gilva  Gillaspy,  Glenostictia,  552 
gincri  Beaumont,  Cerccris,  SM 
gincri  P.  Vcihocfl'.  Miscophus.  US 

ginjulla  Evans  and  Matthews.  Bembix.  546 
gistcli  Strand.  Sphex.  LLS 
glal>cr  Kohl.  Philanthus,  165 
glaber  Kohl.  Tachysphex.  224 
glabicornis  ( Arnold  i.  Crossocerus.  401 
glabra  Kohl.  Astata.  212 
glabra ta  (F.  Smith).  Larra.  22a 
glabratus  Kohl.  Stigmus.  Iil2 
glubratus  R.  Bohart.  Hoplisoides.  521 
glabrcllus  (Turner),  Arpaclophilus,  186 
glabriur  Williams.  Tachysphex,  225 
glabriusculus  Arnold.  Tachysphex.  266 
glabrum  Kohl.  Pison.  115 
glasunowi  F.  Morawitz.  Oxybelus.  26fi 
glauca  Dahlbom,  Bembix,  546 
glauca  Fabricius.  Bembix,  546 
glcncnsis  IL  Smith,  Oxybelus,  362 
Glenostictia  Gillaspy.  ^  551 
globiccps  (F.  Morawitz),  Prospigastra.  2fl5 
globosus  IF.  Smith).  Prionyx.  121 
globulosa  (Fourcroy).  Cerccris.  SSI 
globulosus  (Fourcroyl.  Mellinus.  442 
gloriosus  Crcsson.  Philanthus.  565 
gnara  Crcsson.  Cerceris.  589 
gnarina  Banks.  Cerccris.  122 
gnatho  Lichtenstein.  Sphex,  112 
gnavum  ( Kohl),  Chalybion.  102 
globiensis  Tsuneki.  Bcmbix.  546 
gobiensis  Tsuneki.  Diodontus.  LZ2 
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gobicnsU  Tsuncki,  Lindcnius.  384 
gobiensis  Tsuneki.  Miscophu*,  318 
gobiensis  Tsuneki,  Oxybclus,  ^68 
gobicn«i%  (Tttiincki).  Podalonia.  1 44 
gobiensis  (Tsuneki).  Prionyx,  LLl 
gobiensis  T\uneki.  Siizus,  526 
godavariensis  van  Lith,  Psenulus.  LZl 
goddaidi  Cookercll.  Cerceris,  iH 
godcffroyi  Saussurc,  Sphcx.  LL6 
goUcnani  (Cameron),  Bcmbccinus.  532 
godmani  Cameron.  Larra.  2i& 
goibachi  Lcdercq.  Anucrabro.  379 
gombaki  Lcclcrcq,  Lncopognathus,  IfUl 
gomcsii  Klug,  Trachypus.  ibH. 
gomezi  i Strand).  Trachypus,  568 
gomphocarpt  Brauns,  Cerceris,  Ifii 
gonagcr  Lepclctier  and  Rrulle, 

Croisocerus.  lim 
gondarabai  (Guiglia),  Tachytcs,  2M 
Gonioxybelus  Pate.  46 
Gonius  J  urine.  44 
Gonius  Panzer.  AA. 
Gonostigmu^  Rohwcr,  AX 
goodwini  Cocketell.  Cerceri».  Sfil 
gorgon  Kohl,  Sphcx.  1  tfi 
gorongoz^c  (Arnold).  Rhopalum. 
goryanum  (Lcpclciicr),  Pcncpodium,  22 
Gorystizus  Pate.  13 
Goiytes  Utrcille.  S2^  500 
GORYTINI..S').48l.483 
gorytoides  (Handlirsch),  Bembcclnus,  511 
gotlandica  Eck.  Cerceris,  S77 
gounclici  Richards,  Trypoxylon,  34ft 
gov^'dcyi  (Turner),  Liris,  245 
goyarra  Evans  and  Matthews,  Hembix,  S4h 
gtacile  Ta!vchenbcrg.  Trypoxylon,  Hfi 
grucile  WcsmacI,  Rhopalum.  2fi2 
gracilens  J.  Parker,  Bembix,  54 f> 
gracile^cens  F.  Smith,  Trypoxylon,  346 
gracihcornc  Arnold,  Trypoxylon.  Mh 
gracilicornis  Arnold,  Astata.  ?l  7 
gracilicornis  (Arnold),  Liris,  245 
gracilicornis  Arnold,  Tachytcs.  265 
gracilicornis  IHandlirsch).  Bembccinus, 

Sil 

gracilicornis  Mcrcct,  Tachysphcx,  224 
gracilipes  H.  Saunders,  Diodontus,  LZ2 
gracilipcs  Handlirsch,  Stizus,  s?6 
gracilis  (Cameron).  Trachypus.  568 
gracilis  (Curtis),  Passaloecu^,  184 
gracilis  (Evcrvmann).  Crossocerus.  402 
gracilis  Gincr  Man',  Dinctus,  716 
gracilis  Gussakovskij.  Aetata,  71  7 
gracilis  Handlirsch.  Bembix,  546 
gracilis  J.  Parker.  Bicyrtes.  538 
gracilis  l.epelcticr.  Aininophila.  1^ 
gracilis  Kohl,  Palanis.  2£I 
gracilis  of  authors,  Passaloccus,  L&l 
gracilis  (Patton).  Oryttus.  iM 
gracilis  Pulawski.  Tachysphex.  776 
gracilis  Raymcnt.  Scncophorus.  3112 
gracilis  Rohwer.  Larropsis.  2S8 
gracilis  (Schulthcss),  Bcmbecinus,  511 
gracilis  Williams,  PIcnoculus,  31 1 
gracilissimus  (Packard),  Ectemnius,  476 
gracilitarsus  .Morice.  Tachysphex.  774 
gracillima  Taschcnhcrg,  Ammophila, 
li2 

gracillimuin  F.  Smith,  Trypoxylon. 
gradilis  J.  Parker,  Bembix.  5AS 
gracca  Beaumont.  Astata,  217 
graceus  Kohl,  Tachysphex,  774 


graecus  (Mocsary),  Prionyx,  111 
grahami  Leclercq.  Rhopalum. 
grahami  van  Lith.  Pscn,  166 
giana  Shestakov,  Cerceris,  5H1 
grandidieri  (.Saussurc),  Sphccius,  511 
grandii  Beaumont,  Tachysphex,  274 
grandii  .Maidl.  Mimcsa,  ihl 
grandis  Banks.  Cerceris,  5&1 
grandis  (Chcvricr),  Larra,  737 
grandis  Gistel,  Ammophila.  L12 
grandis  (Gussakovskij),  Argogoryics,  422 
grandis  (Lepeleticr  and  Brullc), 

Ectemnius,  426 
grandis  Lepeleticr,  Stizus,  522 
grandis  Radoszkowski.  Prionyx,  Ol 
grandis  (Say).  Sphecius,  lU 
grandissimus  Gussakovskij,  Tachysphex, 

224 

grandissimus  (Radoszkowski),  Synnevrus, 
470 

giangcri  Beaumont.  Miscophus,  318 
gianti  (W.  F.  Kirby),  Prionyx,  I  34 
granulatus  (Arnold).  Encopognathus,  1££L 
granulatus  (Walker).  Ectemnius,  425 
granulosa  (C.  and  R.  Bohart),  Ancistrom- 
ma,  252 

granulosa  (W.  Fox),  Mimesa,  162 
granulosus  Mickel,  Tachysphex,  222 
graphica  F.  Smith,  Cerceris,  5S1 
grassalor  Bingham,  Crabro.  402 
grata  Arnold,  Cerceris,  5&1 
gratiosa  (F.  Smith),  Microbembex,  512 
gratiosa  Kohl.  Ampulex,  12 
gratiosa  Schlcttcrer,  Cerceris,  580 
gratiosissimus  Dalla  Torre.  Sphex,  LL6 
gratiosus  Andradc,  Miscophus,  118 
giatiosus  F.  Smith.  Sphcx,  LLL  LL6 
graiuitus  Andradc,  Miscophus,  318 
gravida  (Handlirsch),  Rubrica.  S3.  .^41 
grcdlcn  (Kohl).  Chalybion.  LL12 
gxedlcri  (Kohl).  Ectemnius.  424 
giecnci  Rohvkcr,  Dolichurus,  69 
greenei  Rohwer,  Larropsis,  259 
grceni  Turner,  Cerceris,  iSJ 
grccnii  (Bingham),  Lestiphorus,  SO^ 
grcgaria  (W.  Fox),  Mimesa.  L62 
gtegarius  Scopoli,  Sphcx,  LLZ 
grcgoryi  (Turner),  Brachystegus,  421 
grcnadcnvc  Richards,  Trypoxylon,  346 
grcnadinum  (Pate).  Rhopalum,  1&2 
grcssitti  Tsuneki.  Pscn,  Lfifi 
grinnclli  (Rohwer),  Pemphredon,  L&l 
griqua  Arnold.  Cerceris.  SK2 
griscola  (Arnold).  Liris.  744 
griseolus  Arnold.  Tachytcs.  265 
griscsccns  Dahlbom,  Bembix,  546 
grossa  (Cresson),  Podalonia.  1A5 
gryllicida  Evans,  Liris.  245 
gryllocionus  Richards.  Trigonopsis.  24 
giyphus  F.  Smith.  Ammophila,  L51 
gryphus  Harris,  Crabro,  4(1S 
Ituadalajarac  R.  Bohart.  Pscudoplisus,  503 
guadalupensis  Leclercq,  Ectemnius,  476 
guarani  Strand.  Cerceris,  578 
guaranitica  Willink.  Isodoniia,  L21 
guatemalensis  Cameron,  Sphex,  ill 
gualcmalcnsis  Cameron,  Tachytcs,  2dS 
guatemalensis  (Rohwer),  Epinysson.  477 
guatemalensis  (Rohwer).  Steniolia,  551 
gueinzius  (Turner),  Carinostigmus,  Hi 
gucrini  Dahlbom,  Ampulex.  22 
gucrinii  Dalla  Torre.  Ammophila,  L5D 


gucrrcrcnsis  (Cameron).  Crossocerus,  4121 
guiana  (Cameron),  Bicyrtes,  538 
guiana  (Cameron),  Ercmnophila,  141 
guiuna  Cameron,  Larra,  738 
guiana  (Williams).  Nitela,  125 
guianensis  Rohwer,  Microstigmus,  122 
guichardi  Arnold.  Alysson.  458 
guichardi  Arnold.  Tachytcs.  264 
guichardi  Beaumont,  Ammophila,  152 
guichardi  Beaumont,  Cerceris,  S8I 
guichardi  Leclercq,  Crossocerus,  401 
guichardi  Beaumont,  Miscophus,  318 
guichardi  Beaumont,  Oxybelus,  26fl 
guichardi  (Beaumont),  Prionyx,  ill 
guichardi  Beaumont.  Solierella.  iil 
guichardi  (Beaumont).  Synnevrus.  420 
guigliaac  Andradc,  Miscophus,  318 
guigliae  Arnold.  Bembix,  54fi 
guigliae  Beaumont.  Gastrosericus.  256 
guigliae  Giordani  Soika.  Cerceris,  5R1 
guigliae  Gussakovskij,  Miscophus.  319 
guignardi  Provanchcr.  Alysson.  458 
guillarmodi  Arnold.  Alysson.  45fi 
guillarrnodi  (Arnold),  Carinostigmus,  iil 
guillarmodi  Arnold.  Dolichurus,  62 
guinecnsis  Ritsema,  Ammophila,  L51 
gujarticus  Nurse,  I'achysphcx,  224 
guliclmi  (Viereck),  Hoplisoidcs,  521 
gulmargcnsis  Nurse,  Crabro,  408 
gulussa  (Moticc),  Podalonia,  i44. 
gunamarra  Evans  and  Matthews,  Bembix, 
546 

guscnicitneri  Beaumont.  Bembccinus,  111 
gussachaos  Mcnkc,  Try|)oxylon.  346 
gussakovskii  Kazenas.  Eremiasphecium 
622 

gussakovskii  .Marshakov,  Lindenius.  IM 
gussakovskii  Pulawski.  Tachysphex.  224 
gussakovskij  van  Lith.  Psenulus,  ill 
gussakovskiji  Andrade,  Miscophus,  liS 
gussakovskiji  (Beaumont),  Mimesa,  162 
gussakovskiji  .VIenke,  Solierella,  313 
gussakovskiji  R.  Bohart.  Crabro,  408 
gussakovskiji  Tsuneki.  TryjMJxylon,  346 
gustatum  Leclercq,  Trypoxylon.  146 
guttata  Lichtcnstcin.  Bembix.  542 
guttata  (Taschenberg),  Tnchostictia,  542 
gutiatula  (Turner),  Clitemnestra,  4fi2 
guttulatus  (Handlirsch),  Bembccinus,  511 
guttatum  Tsuneki,  Rhopalum.  342 
guttatus  (Fabricius).  Dinelus,  216 
guttatus  Gmclm.  Sphex,  LU 
guttatus  Olivier,  Nysson,  469 
guttatus  (Vander  Linden).  Ectemnius,  476 
gwaaiensis  Arnold,  Philanthus,  S65 
gynandromorphus  (Handlirsch). 

Bembecinus,  51i 
gynochroma  Mochi.  Cerceris,  5^2 
gyponacinus  Rohwer,  Gorytes,  5IL1 
gyponae  (Williams),  Dicnoplus,  496 

habenus  Say,  Sphex.  1 L5 
hal)erhaueri  (Radoszkowski),  Prionyx,  Lii 
habilis  Turner.  Tachytcs.  265 
hackcri  (Cockcrcll).  Scticophorus.  303 
hackcri  Rayment.  Sericophorus,  302 
hackcriana  Cockcrcll.  Cerceris,  <m 
hades  Schrottky.  Tachytes.  265 
hadrus  R.  Bohart.  Pseudoplisus,  501 
hacmatogastrum  (Spinola).  Pcncpodium. 
22 

hacmitina  Kohl,  Cerceris,  5&i 
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haemodes  (Kohl),  Lindenius  3M 
hacmoirhoidalis  (A.  Coslu),  Psenulus,  121 
haemorrhoidalis  (Bcrland),  Psenulus.  122 
haemoirhoidalis  F.  Smith,  TrigonopsK,  2& 
haemorrhoidalis  (Fabricius),  Lirtv  245 
haemorrhoidalis  Fabricius,  Sphex, 
haemorrhoidalis  (Handlirsch),  Bcmbccinus, 

haemorrhoidalis  Magretti,  Sphex,  LLfi. 
haemorrhoidalis  of  authors,  Sphex,  111 
haemorrhoidalis  Olivier.  Oxybelus,  368 
haemorrhous  A.  Costa,  Dolichurus,  62 
haigi  (R.  Bohart),  Clypeadon,  521 
haimatosoma  Kohl,  Ammophila,  152 
hakodatcnsc  Tsuncki,  Rhopalum,  3H9 
hakusanicus  Tsuncki,  Pas&aloccus,  t  H4 
lukusanus  Tsuneki.  Crossocerus,  4111 
hakusanus  Tsuneki,  P^en,  IM 
hakutozanus  Tsuneki.  Gorytes,  IM 
halcakalae  Perkins,  Dcinomimcsa,  IM 
lialeakalac  (Perkins),  Ectemnius.  12d 
halictiformis  Arnold,  Tachysphcx,  224. 
halonc  Banks,  Cerccris.  581 
halophilus  Arnold,  Tachysphex,  22i 
hamata  C.  Fox,  Bembix,  545 
hamatus  Arnold,  Stizus,  "ilft 
humatus  (Handlirsch).  Hoplisoidcs,  i21 
hamiger  (Kohl),  Lindcnius,  MA 
hamilcar  (Kohl).  Lindenius.  IM 
hamtltoni  Arnold,  Cerccris,  5M. 
hamiltoni  Turnei.  Tachytes,  265 
handliischella  Ferton,  Bembix,  546 
handlirschi  Brauns,  Palarus,  231 
handlirschi  Cameron,  Bembix,  5Ah 
handlirschi  (Cameron),  PseudopUsus,  5111 
handlirschi  Ferton,  Bembix,  546 
handlirschi  Gussakovskij.  Ammoplanus. 

m 

handlirschi  Hellen.  Nysson,  469 
handlirschi  Mcrcct,  Bembix,  547 
handlirschi  Morice.  Prosopigastra,  2fl5 
handlirschi  Radoszkowski.  Stizus. 
handlirschi  Rohwer,  .Mellinus,  3i  41i 
)uindUrschi  (SchmicdckncchO,  Synncvrus, 
470 

Handlirschia  Kohl.  52,  508 
handllrschii  Brauns,  Miscophoidcs,  45. 
122 

handlirschii  (F.  Mora\\1tz),  Ammatomus, 
ili 

handlirschii  Kohl,  Diodontu.s,  I7<» 
handlirrchii  Kohl.  Miscophus,  318 
hanedai  Tsuncki,  Rhopalum,  389 
hancdai  Tsuneki,  Liris,  745 
hanedai  (Tsuneki),  Odontopsen,  163 
hanedai  Tsuneki.  Pison,  2ii 
hannibal  (Kohl).  Lindenius. 
hannibalis  Gribodo,  Trypoxylon,  Jii 
hannonis  (Gribodo),  Ectemnius,  425 
tUpalomellinus  Ashmcad,  52, 496 
haplocerus  (Handlirsch).  Bembecinus,  <11 
Haplognatha  Gussakovskij,  4A. 
haramaiac  Arnold.  Ccrceris,  58? 
harbecki  Rohwer,  Diodontus,  180 
harbinensis  Tsuneki,  Alysson,  458 
harbinensis  Tsuneki,  Cerccris,  58? 
harbinensis  Tsuneki,  Gorytes,  501 
harbinensis  Tsuneki,  Lindenius,  384 
liarenarum  Arnold,  Bembix,  S46 
harmandi  Perez,  Cerceris,  1&2 
harmandi  (Perez),  Isodontia,  123 
Harpactes  Dahlbom,  12 


harpactoides  (F.  Smith),  Lyroda,  222 
Harpactophilus  Kohl,  il 
Harpactopus  F.  Smith,  22 
Harpactostigma  Ashmead,  £2 
Harpactus  Shuckard,  52 
harpax  Arnold.  Tachysphex.  274 
harpax  (Kohl),  Prionyx,  1 34 
harpax  Lcclcrcq,  Rhopalum,  389 
harpax  Patton.  Tachytes.  265 
hanaricus  Arnold,  Oxybelus,  Ififl 
hairtngtonii  (Provanchet),  Hoplisoides, 
521 

harringtonii  (W.  Fox),  Crossocerus,  4Q1 
harrisi  (Fernald),  Isodontia,  121 
harrisii  (Packard),  Crossoccrus,  401 
hani  (Fernald),  Ammophila,  Lli 
hartliebi  Schuiz,  Cerccris,  5fl2 
hatudus  (Leclercq).  Carinostigmus.  121 
harveyi  (Beaumont),  Podalonia,  144 
harveyi  (Beaumont).  Synnevrus,  47fi 
hasdrubat  Beaumont.  Lindenius,  IM 
hastatifrons  Turner.  Palarus,  291 
hastatus  Fabricius,  Oxybelus,  368 
hatogayuum  Tsuneki.  Trypoxylon.  Ml 
hatucy  Alayo,  Cerccris, 
haucri  Schlcttcrcr,  Cerccris,  580 
hausa  Arnold,  Cerceris,  582 
hawaiicnsis  Perkins,  Dcinomimcsa,  169 
hawaiiensis  (Perkins).  Ectemnius,  476 
hawaiicnsis  Perkins,  Nesomimesa,  40,  167 
hebes  Cameron.  Ccrceris.  iSi 
bebetescens  (Turner).  Ectemnius,  126 
hebraca  Beaumont,  Cerccris,  JSfi 
hebraeus  Andradc,  Miscophus,  llfi 
hcbraeus  Balthasar,  Stizus. 
hebraeus  Beaumont,  Bembecinus,  511 
hcbraeus  Beaumont,  Gorytes,  501 
hector  (Cameron),  Ectemnius,  477 
hedgrcni  (Kjellandcr),  Crossoceras,  401 
hedickei  Giner  Man',  Bembix,  546 
heidenii  (Saussure),  Larra,  238 
heinii  (Kohl),  Chalybion,  1112 
heinrichi  van  Lith,  Psen,  166 
hclcna  Beaumont,  Olgia,  491 
hclianthi  (Rohwer),  Hoplisoides,  521 
helianthi  Rohwer,  Tachysphcx,  774 
helianthopolis  J.  Parker,  Bembix,  549 
HELIOCAUSINL  59,444 
Heliocausus  Kohl.  SI.  All 
heliophilus  Nurse.  Tachysphex,  226 
hcliophilus  Pulawski,  Miscophus,  ILfi 
heliopolites  Morice,  Tachysphex,  272. 
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Hclioryctcs  F.  Smith,  44 
hclioryctoldcs  (Turner),  Paranysson,  308 
helleti  (Kohl).  Lindenius, 
hcllcri  (Kohl),  Solierella,  111 
hellmanni  (Eversmann).  Philanthus,  i6i 
hellmayri  Schuiz.  Ampulex,  11 
helmsti  (Cameron),  Tachysphex,  225. 
helvetica  Toumier,  Mimcsa,  162 
helveticus  Kohl,  Miscophus,  1L& 
helveticus  KohL  Tachysphex,  224 
Hemkhaiybion  Kohl,  39^  lJU 
hemicyclius  van  Lith,  Psenulus,  121 
HemiduU  Burmetster,  53.  -539 
hcmilauta  Kohl,  Ammophila,  Li2 
hcmiprasinum  (Sichcl),  Chlorion,  82 
hcmiptcrum  (Fabricius),  Sccliphton,  105 
hcmipyrrhum  (Sichcl),  Chlorion,  a2 
Hemithyrcopus  Pate.  42 
hemixanthopterus  Morice,  Sphecius,  511 


hengchunensis  Tsuneki.  Tachytes,  265 
henrici  Krombein.  Crabro,  408 
henrici  Turner,  Nitela,  325 
hcnricus  Dunning,  Philanthus,  564 
hcntyi  (Rayment).  Acanthostethus,  474 
heptapotamiensis  Kazcna.s,  Gorytes,  501 
heraclci  (Rohwer),  Ectemnius,  426 
hcrbsti  (Arnold),  Bcmbccinus,  511 
herbsti  Empey,  Cerceris.  582 
herbsti  R.  Bohart,  Neonys.son,  471 
hcrbstii  (Kohl).  Rhopalum,  2S2 
herbstii  Kohl,  Tachysphcx,  222 
herero  (Arnold),  Patapsammophila,  122 
herinaceus  (Gribodo),  Trachcliodcs,  405 
hermia  Arnold,  Tachysphex,  274 
hermosa  Menke,  Ammophila,  152 
hermosus  Banks.  Philanthus,  566 
Hcroccus  C-  Verhocff,  4i. 
hcros  (Fabricius),  Stictia.  542 
heros  (Kohl),  Lestica,  ill 
hcrrcrai  (Brethes).  Piionyx,  133 
hesionc  Bingham,  Bembix,  546 
hespera  Scullen.  Eucerceris.  591 
hesperina  Banks,  Cerccris.  579 
hesperus  Banks.  Tachytes,  266 
hesperus  Bohart  and  Menke.  Palmodcs, 
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hesperus  (Pate).  Psenulus,  1 77 
hesperus  R.  Bohart,  Nysson.  469 
hcssci  (Arnold),  Rncopognathus,  380 
hessei  Arnold.  Oxybelus,  368 
hetcracantha  Gussakovskij,  Bembix, 
546 

hcteroccra  Beaumont,  Solierella,  313 
hetcroccrum  (Mantero),  Rhopalum,  389 
heterochromus  Beaumont,  Tachysphex,  224. 
hcterolepis  crockerell  and  Baker,  Oxybelus, 
162 

heterospila  Cameron,  Cerceris,  5&2 
hewitti  (Cameron),  Isodontia,  121 
hewitti  (Cameron),  Piyumoides,  411 
hewitti  (Cameron).  Crossoccrus,  401 
hexadonta  Strand,  Cerceris,  582 
hc.xagonalis  W.  Fox.  Stigmus,  1 89 
he.xaspila  J.  Parker,  Bembix,  546 
hcydcni  Dahlbom,  Ammophila,  1 5? 
hcydcni  Kohl,  Crossoccrus,  401 
hcydenii  Saussure,  Larra,  718 
hicksi  Sandhouse,  Tracheliodes,  405 
hidalgo  ScuUen.  Cerceris,  578 
hilaris  F.  Smith,  Cerccris,  5A2 
hilaris  F.  Smith.  Crabro.  iQ& 
hilbrandi  van  dcr  Vecht,  Cerceris,  582 
hildebrandti  Saussure,  Ccrceris,  58? 
hillorum  Lcclcrcq,  Rhopalum,  389 
hilota  Leclercq,  Fnoplolindenius,  41 5 
himalaycnsis  Bingham,  Cerceris,  5S2 
himalayensis  Cameron,  Ampulex,  22 
himalayensis  Cameron,  Cerceris,  584 
himalayensis  (Cameron),  Ectemnius.  424 
himalayensis  van  Lith,  Psen,  1^ 
hinei  J.  Parker,  Bembix,  546 
hingstoni  Leclercq,  Croviocerus,  401 
hingstoni  Richards.  Microstigmus,  192 
Hi^giitonioia  Turner  and  Waterston,  49^ 
ill 

hippolyta  Arnold,  Tachysphex,  ?74 
hirashimai  Tsuncki,  Crossoccrus,  401 
hirashimai  Tsuncki,  Psen,  166 
hirsuta  J.  Parker,  Microbembex,  539 
hirsuta  (Scopoli),  Podalonia.  144 
hirsutarTinis  (Tsuneki),  Podalonia,  144. 
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hiisuitfrons  Banks,  Tachytes,  2M 
hirsutula  Gussakovskij,  Astata,  212 
hirsutus  Baker,  Oxybcluv  2£S 
hirsutus  F.  Smith,  Tachylcs, 
hirsutus  Saussurc,  Sphcx,  \AA 
hirsutus  (Sonan).  Bembecinus,  ill 
hirta  (Handlirsch).  Ochleroptera.  42D 
hirticcpii  CamoTon.  Philanthus.  S<><i 
hirticeps  (Cameron),  Podalonia.  IM 
hirticeps  (Cameron),  Trachypus,  5M 
hirticeps  (F.  Morauitz),  Podalonia,  li5 
hirticulus  (Mickel),  Philanthus, 
hirtipes  (A.  Morawitz),  Crossoccrus,  400 
hirtipe$  (Fabricius),  Prionyx,  111 
hirtipes  Fabricius,  Sphcx,  Hi 
hlrtitibia  (Arnold),  Cro$M>cerus,  401 
hirtiusculus  (Arnold),  Bembecinus,  ill 
hirtiventris  Moricc,  Cerceris,  5M 
hirtulus  (F.  Smith),  Bembecinus,  Sil 
hirtum  (Kohl),  Chlorion,  2D 
hispanica  (Gmelin),  Cerceris,  ifiS 
hispanica  Mcrcet.  Bcmbix,  5£2 
liispanica  Mocsary,  Ammophila,  Li2 
hispanica  Radoszkowski,  Cerceris,  576 
hispanicum  Richards,  Trypoxylon,  349 
hispanicns  Ceballos,  Miscophus,  ilJj 
hispanicus  Giner  Marf,  Oxybclus,  ^70 
hispanicus  (Kohl).  Ectemnius,  126 
hispanicus  (Mercct),  Ar{;ogorytes,  492 
hispanicus  Mocsiry,  Stizus^  S26 
hispidus  (F.  Morawitz),  Prionyx,  134 
hispidus  W.  Fox,  Aphilanthops,  IZD 
hispidus  W.  Fox,  Crabro, 
hissarica  (Gussakovskij).  Mimesa,  1^ 
hissaricum  Gussakov^ij,  Pison,  Hh. 
hissaricus  Gussakovskij,  Ammoplanus,  198 
hissaricus  (Gussakovskij).  Dienoplus,  496 
his-saricus  Gussakovskij,  Miscophus,  HiJ 
histerisnica  (Spinola),  Cerceris.  SRI 
histrio  Dahlbom.  Cerceris,  iM 
histrio  Dahlbom,  Palarus,  2£1 
histrio  F.  Morawitz.  Stizus, 
histrio  Fabricius.  PhUanthus,  565 
histrio  Lepeletier,  Astata,  212 
histrio  (Lcpcleticr),  Palarus,  2211 
histrio  (Lepeletier).  Scehphron,  lj}2 
histrio  (Saussurc),  Dienoplus,  ^26 
histrio  Spinola.  Palarus.  221 
histrionica  Klug.  Cerceris.  iSH 
histronicus  Balthasai,  Miscophui,  318 
hitei  Rohwer,  Tachysphex,  222 
hiurai  Tsuncki,  Crossocerus,  401 
hobartia  Turner,  Spilomcna,  193 
hoevaldensis  Empey.  Cerceris.  liU 
hoffcri  Snoflak,  Ammoplanus,  L2& 
Hogardia  Lepeletier,  il 
hogaidii  (Latreille).  Sphecius,  SH 
hohlbecki  Shestakov.  Cerceris,  582 
hokana  Evans  and  Matthews,  Bembix,  iMn 
hokkaidense  Tsuneki.  Rhopalum,  389 
hokkaidcnsis  Tsuncki,  Crossoccrus,  400 
hokkanza  Tsuncki,  Cerceris, 
hokuscncnsis  Tsuncki.  Crossocerus 
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holconota  Cameron,  Cerceris.  582 
holconotula  Brauns,  Cerceris,  583 
Holcorhopalum  Cameron,  47^  385 
holmbergi  Brethes,  Cerceris,  584 
holmbcrgii  Dalla  Tone,  Tachytcs,  263 
Hologambrus  Moricc,  44 
holognathus  (Morice),  Holotachysphex, 
44^282 


holoneurum  Schiottky,  Trypoxylon,  3i4S 
holoni  Bytinski-Salz,  Bembix,  546 
hoiosericca  (Fabricius),  Ammophila,  L52 
Hototachyiphex  Beaumont,  Mi  2&2 
Holotachytes  Turner,  43 
holtensis  Leclercq,  Crossoccrus,  400 
holimanni  van  Lith,  Psenulus,  123 
hombceanum  Tsuneki,  Rhopalum.  3S3 
Homogambrus  Kohl.  44 
homogenea  (Meroet),  Podalonia,  145 
homonymus  (Schuiz),  Hoplisoidcs,  i21 
honesta  Kohl.  Ampulex,  22 
honestus  (Cresson),  Ectemnius,  424 
honorei  Alficri,  Ammophila,  Li2 
honorei  Baltliasar,  Miscophus,  318 
honorei  Mochi,  Cerceris,  5f[2 
hoozanius  van  Lith,  Psenulus,  173 
HopUunmophila  Beaumont,  39^  140 
Hoplisidea  Cockerell,  12 
hoplisivoia  (Kohwer),  Epinysson,  472 
Hoplisoides  Gribodo,  53^ 512 
Hoplisus  Lepeletier,  12 
hoplites  (Handlirsch),  Bembecinus,  iU 
Hoplocrabro  Thomson,  48^  397 
Hoplocrabron  Dc  Stcfani,  42 
hora  Arnold,  Cerceris.  532 
horacioi  Fritz,  Metanysson,  622 
homi  Schulthcss,  Ammophila,  152 
horni  (Strand),  Chalybion,  1113 
horni  Strand,  Nysson,  462 
hortcnsis  (Poda),  Ammophila,  151 
hortivaga  Kohl,  Cerceris,  5S2 
hortivagans  (Strand),  Penepodium,  22 
hortorum  (Panzer).  Cerceris,  iflfi 
horus  Beaumont,  Tachysphex,  224 
horvatovichi  Tsuneki,  Ectemnius 
622 

hospcs  Bingham,  Tachytes,  264 
hospes  F.  Smith,  Ampulex,  22 
hospes  F.  Smith.  Pison,  336 
hospitalis  Leclercq,  Crossocerus,  401 
hostilis  KohL  Tachysphex,  224 
houskai  (Balthasar).  Bembecinus,  532 
houskai  Balthasar.  Bembix.  546 
houskai  (Balthasar),  Oryttus,  5^28 
hova  Arnold.  Astata.  213 
hova  Arnold,  Liris,  242 
hova  Saussure,  Bembix,  546 
hova  Saussure,  Trypoxylon.  346 
Hovanysson  Arnold,  41, 472 
howardi  (Ashmead),  Dienoplus,  496 
hrubanti  Balthasar,  Nysson,  469 
huachuca  Banks,  Cerceris.  576 
Huachuca  Pate,  51 
hualga  Pate,  Timbcrlakcna,  2fU 
huastecac  Saussure,  Cerceris,  582 
Huan>ea  Pate,  47,  325 
hubbardi  Rohwer.  Stigmus,  1£2 
hugelii  Handlirsch,  Stizus,  526 
humahuaca  Pate,  Enoplolindenius,  415 
humbertiana  Saussure,  Ammophila.  1  5 1 
humbertiana  Saussure,  Cerceris.  582 
humeralis  Dufour,  Palarus,  221 
humile  Arnold,  Pison,  336 
humilicollis  Beaumont,  Lindenius.  2M 
humilis  (Cockerell),  Sericophorus,  303 
humilis  Handlirsch,  Nysson,  469 
hunchuz  Shestakov.  Cerceris,  5M 
hungarica  Mocsary,  Ammophila,  152 
hungarica  Pulawski,  Astata,  213 
hunpricus  (Frivaldsky),  Bembecinus,  511 
hurdi  (G.  and  R.  Bohart),  Ancistromma.  251 


hurdi  Menke,  Ammophila.  Li2 
hurdi  R.  Bohart  and  Schlinger,  Oxybelus, 
36i 

hurdi  R.  Bohart.  Tachysphex,  274 
hurdi  Scullen,  Cerceris,  iH2 
hurdi  Williams,  Plenoculus,  311 
hyalinus  (Shuckard),  Crossocerus,  401 
hyalipennis  Handlirsch,  Stizus,  526 
hyalipennis  Kohl,  Diodontus,  112 
hyalipennis  (Kohl),  Prionyx,  114 
hybridus  (Eversmann),  Ectemnius,  425 
hybridus  (Leclercq),  Carinostigmus,  121 
hylaeioides  (Rayment).  Clitemnestra,  489 
Hylocrabro  Perkins,  511 
HyloUris  Williams.  41 
hypcnctcs  (Handlirsch),  Hoplisoidcs,  521 
hyperocrus  (Arnold),  Bembecinus.  531 
hypcroricnlalc  Strand,  Trypoxylon,  342 
Hypocrabro  Ashmead,  42 
hypocritica  Brauns,  Cerceris,  582 
hypoleius  (F.  Smith),  Tachysphex,  274 
Hypomcllinus  Ashmead,  52 
Hypomiscophus  Cockerell.  45 
Hyponysion  Cresson,  51^  467 
hypotheticus  Kokujcv.  Crabro,  408 
Hypothyreus  Ashmead,  52 
hypsae  (De  Stefani),  Ectemnius,  426 

iberica  Ed.  Andre,  Ammophila,  Li2 
iberica  Schletterer,  Cerceris,  577.  5fi2 
ibericus  Beaumont,  Philanthus,  564 
ibericus  Beaumont,  Stizus,  521 
ibericus  Dusmet  and  Alonso,  Mellinus, 
449 

ibericus  Handlirsch,  Nysson,  462 
ibericus  (Kohl),  Lindenius,  iM 
ibericus  (Mercei),  Hoplisoides,  521 
ibericus  (Roth),  Palmodes,  122 
ibericus  (Saussure),  Tachysphex,  225 
ibex  Kohl,  Lindenius,  3M 
icariiformis  (Bingham),  Lcstiphorus,  706 
icarioides  (Turner),  Ammatomus.  513 
icarioides  Turner.  Pison.  HZ 
ichneumoneus  (Linnaeus),  Sphex,  1  IS 
ichneumoniforme  (Arnold),  Rhopalum, 
IfiS 

ichneumoniformis  Fabricius.  Larra,  237 

ichneumonoidcs  Arnold,  Miscophus,  318 

icta  Shestakov,  Cerceris,  582 

Icuma  Cameron,  53 

idahocn.sis  Scullen,  Cerceris,  576 

Idionysson  Pate,  480 

idoncus  (Turner),  Notocrabro,  394 

idricus  (C!amcron),  Dasyproctus,  420 

idzckii  Tsuneki,  Tachysphex,  274 

ignaruris  Kohl,  Cerceris,  583 

ignavum  Turner.  Pison,  336 

ignavus  (Arnold),  Kntomognathus,  382 

ignipennis  (F.  Smith).  Liris,  246 

Ignitus  F.  Smith,  Dolichurus,  62 

ignotus  Strand.  Sphex,  115 

iheringii  (Handlirsch).  Hoplisoides,  S2I 

iheringii  KohL  Sphex, 

iliensis  Kazenas.  Cerceris,  582 

illebefactus  Pulawski.  Tachytes,  265 

illota  Banks,  Cerceris,  178 

illudcns  (Lepeletier),  Liris,  245 

illustris  Arnold,  Cerceris,  5&2 

illustris  Cresson,  Sphex,  115 

illustris  (Mickel),  Philanthus,  5^ 

imayoshii  Yasumatsu,  Trypoxylon,  346 

imbellc  (Turner),  Podagritus.  393 
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imbctlis  Turner,  Tachysphcx,  ?74 
imbutm  (W.  Fox),  Ectemnius,  128 
imerinae  Saussure,  Ammophila,  Lll 
iinitans  Gincr  Man',  Miscophus,  1L& 
imitans  (Kohl),  Cro&socerus,  401 
imitator  Cresson,  Cerceris,  122 
imitator  F.  Smith,  Cerceriv  582 
imitator  (Handlirsch),  Neoplisus.  -SOS 
imitator  Menke,  Ammophila,  Li2 
imitatoria  Schlcttcrcr,  Cerceris,  52S 
imitatrix  Schuiz,  Cerceris,  S£2 
immacuta  Kohl,  Vespa,  622 
immaculata  Gmelin,  Vcspa,  627 
immaculatus  Guiglia.  Oxybelus,  2M 
immacutatus  Krombein,  Dasyproctus.  421 
immanis  (Saussure),  Dasyproctus,  420 
immtgrans  (Williams),  Dryudella,  214 
immitis  (Sauuure),  Dasyproctus,  420 
immitis  Saussure,  Philanthus.  S64 
immolator  F.  Smith,  Cerceris,  i&l 
immolatrix  Schuiz,  Cerceris,  i&i 
impatiens  F.  Smith,  Ammophila,  Li2 
impaticns  F.  Smith,  Oxybelus,  IZQ 
impalicns  Kohl,  Philanthus,  ibS. 
impcrator  Nurse,  Stizus,  S?fi 
impercepla  Beaumont,  Cerceris,  S&2 
Impcrfcctus  Beaumont,  Tachysphex,  22i 
impcrialcnsis  (Bradley),  Hoplisoides,  S2n 
impcrialis  Gerstaecker,  Oxybelus,  2h& 
imperialis  Handlirsch,  Stizus,  <2<« 
imperiahs  Kohl,  Sphex.  LL2 
impcrialis  R.  Bohart,  Mellinus,  449 
imperialis  R.  Bohart,  Pseudoplisus.  Mil 
imperialis  Saussurc,  Cerceris,  SH? 
impcrialis  Saussure,  Tachytes,  265 
impetuosus  (Cameron),  Dasyproctus,  420 
impiger  (Bingham).  Hoplisoides,  121 
impressifrons  Arnold,  Larra,  238 
imprcssifrons  (F.  Smith).  Crossocetus,  401 
impressifrons  (Malloch),  Mimesa,  162 
impressus  (F.  Smith).  Ectemnius,  425. 422 
imprcssus  Kokujev,  Sphecius,  ill 
impudent  Andradc,  Mi^cophus, 
impudens  (Nurite),  Dicnoplus,  49ft 
impunctatum  Turner,  Pison,  IM 
imsganensis  (Nadig),  Hoplisoides,  521 
inac«{uale  Turner,  Pison,  lifi 
inara  Beaumont.  Cerceris,  lfi2 
inca  Lcclcrcq.  (^exua.  i&l 
incana  (Dahlbom),  Podalonia,  \AA 
incanus  Beaumont,  Tachysphex,  224 
incavus  (W.  Fox),  Crossocerus,  4fl2 
inccrta  Arnold,  Uris,  24^ 
inccrtus  Radoszkowski,  Alysson,  458 
inccrtus  (Radoszkowski),  Brachystcgus, 

incertus  Radoszkowski,  Palarus,  221 
inccrtus  (Radoszkowski),  Tachysphex,  224 
incertus  Rasnitsyn,  Crctosphcx,  62S 
inccrtus  Spinola,  Trachypus,  5^ 
incertus  W.  Fox,  Crabro,  4(18 
incisura  (Mickel),  Oxybelus,  3^ 
incognita  Eck,  Cerceris,  522 
incognita  J.  Parker,  Bcmbix,  S46 
incognitum  Btethes,  Trypoxylon,  242 
incognitus  Pulawski,  Tachytes,  266 
Incomptus  Gerstaecker,  Oxybelus,  2211 
incomptus  Gerstaecker,  Sphex,  LLi 
inconspicua  Arnold.  Cerceris,  1&2 
inconspicuum  Turner.  Pison.  IM 
Inconspicuus  Andrade,  Miscophus,  ^18 
inconspicuus  (Ducke),  Epinysson,  472 


inconspicuus  (W.  F.  Kirby),  Tachysphex, 
224 

inconstans  Arnold,  Trypoxylon.  346 

incripta  Dahlbom,  Bembix,  S46 

inda  (Linnaeus),  Prionyx,  Lii 

indica  Arnold,  Lirls,  242 

indica  (Cameron),  Liris.  246 

indica  (Dalla  Torre),  Parapsammophila, 

m 

indica  Handlirsch,  Bembix,  24fi 
indica  (Thunberg),  Cerceris.  i&2 
indicum  Menke,  Trypoxylon,  34£ 
indicus  Dalla  Torre,  Tachytes,  2&S 
indicus  (Gmelin),  Palarus,  221 
indicus  Nurse.  Palarus.  221 
indicus  (Saussure).  Dasyproctus,  420 
indicus  van  Lith,  Psen, 
indifferens  Arnold,  Tachytes,  2£2 
indoncsiac  Leclercq,  Crossocerus,  401 
indoncsica  Leclercq,  Lcstica,  411 
indostana  (Linnaeus),  Prionyx,  Lil 
indostani  Turner,  Spilomcna,  193 
indulgens  Cheesman,  Tachytes,  2iii 
induta  Kohl,  Ammophila,  Li2 
inepta  CresM>n,  Ammophila,  IS4 
inermis  Arnold,  Tachysphex,  275 
inermis  (Crcsson),  Solierclla,  ill 
inermis  (Handlirsch),  Bembecinus.  511 
inermis  (Handlirsch),  Glenostictia,  552 
inermis  Leclercq,  Paranysson,  308 
inermis  (Thomson),  Crossocerus,  40? 
incxorabilis  Turner.  Cerceris,  S82 
inexotabilis  Turner,  Tachytes,  2^ 
inexpeciata  Turner,  Cerceris,  582 
incxspectatus  Beaumont,  Nippononysson, 
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inextracabilis  Pulawski,  Tachysphex,  224 
infantulus  (Kohl),  Dasyproctus,  42fl 
infcrioris  Banks,  Tachytes,  2M 
inferna  Heer,  Ammophila,  31i  154 
infernalis  Arnold,  Miscophus,  il& 
infernalis  (Handlirsch),  Otyttus,  5D£ 
infcsta  F.  Smith,  Ammophila,  151 

innmum  Arnold,  I'rypoxylon,  ^46 

inflata  (van  Lith),  Mimesa,  Mil 
inflexum  (Sickmann),  Chalybion,  liU 
infracts  J.  Parker,  Stictia,  -S42 
infranensis  (Nadig),  Dienoplus.  426 
infrarugosus  (Arnold),  Dasyproctus,  47.1 
infumata  Handlirsch,  Bembix,  546 
infumata  MaidI,  Cerceris,  582 
infumatum  Turner,  Pison,  116 
infumatus  Mickel.  PscudopUsus,  503 
infundibuliformis  (Fourcroy),  Cerceris, 
586 

infundibuliformis  (Fourcroy),  Mellinus, 
442 

infuscatus  (Klug),  Stizus,  526 
ingens  (F.  Smith),  Dynatus,  24 
ingcns  F.  Smith,  Sphex,  115 
ingricus  (F.  Morawitz),  Crabro,  4flS 
inimica  Beaumont,  Bembix,  546 
inimicus  (.M.  Harris).  Argogoryics,  492 
iniqua  Kohl,  Cerceris,  582 
innoccns  Beaumont,  Bembecinus,  511 
innominatus  Bingham.  Philanthus,  565 
inopides  Strand,  Bembix,  545 
inopinata  Beaumont.  Liris.  246 
inops  Handlirsch,  Bembix,  545 
inordinatus  W.  Fox,  Stigmus.  189 
inornatum  Matsumura,  Trypoxylon,  34^ 
inornatus  Beaumont,  Nysson,  469 


inornatus  (Matsumura),  Crossocerus,  400 
inornatus  Mocsary.  Crabro,  408 
inornatus  Rayment,  Sericophorus.  102. 
inornatus  (Robertson),  Oxybelus,  16fi 
inornatus  Say.  Pemphredon,  liLL 
insidiauix  (Handlirsch),  Bicyrtes,  ill 
insidiosa  Beaumont,  Solierclla,  111 
insidiosus  Spooner,  Diodontus.  LZ2 
insignatus  Banks,  Philanthus,  565 
insigne  Sickmann,  Pison,  116 
insignis  E.  Saunders,  Prospigastra,  2S5 
insignis  F.  Smith.  Ammophila,  152 
insignis  (F.  Smith),  Ectemnius,  426 
insignis  Handlirsch,  Bembix,  545 
insignis  Klug,  Cerceris.  5flS 
insignis  (Kohl),  Prionyx,  HI 
insignis  of  authors,  Passaloecus,  IM 
insignis  Provanchcr,  Eucerceris,  592 
insignis  (Vander  Linden),  Passaloecus, 

4L  IM. 
insignita  Arnold,  Cerceris,  5&2 
insobricus  A.  Costa,  Miscophus,  318 
insolens  (W.  Fox),  Crossocerus,  4fll 
insolita  Cresson,  Cerceris,  ifi2 
insolita  F.  Smith.  Ammophila.  152 
insohtum  W.  Fox,  Trypoxylon.  246 
insolitus  Andrade,  Miscophus,  11& 
insolitus  (W.  Fox).  Arigorytes,  517 
insiabile  (F.  Smith),  Chlorion,  2Q 
instabilis  F.  Smith,  Ammophila,  m 
insiabilis  F.  Smith,  Cerceris,  5&2 
instabilis  (F.  Smith),  hodontia.  L22 
instabilis  Turner,  Tachytes,  265 
instructus  Nurse,  Tachysphex,  274 
insulana  Lohrmann.  Stictia.  542 
insulanus  Beaumont,  Bembecinus,  512 
insulate  F.  Smith,  Pison,  116 
insularis  Arnold,  Cerceris,  584 
insularis  Bohart  and  Menke,  Palmodes. 
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insularis  (Cameron),  Isodonlia,  L21 
insularis  (Cameron),  Liris,  248 
insularis  Cresson,  Astata.  211 
insularis  (Crcsson),  Hoplisoides,  521 

insularis  Cresson.  Tachytes,  264 
insularis  (Dahlbom),  Stictia,  542 
insularis  F,  Smith,  Ampulex,  2fi 
insularis  F.  Smith,  Cerceris,  581 
insularis  Giner  Man',  Ammoplanus,  198 
insularis  (Handlirsch).  Bembecinus.  511 
insularis  Kohl.  Oxybelus,  368 
insularis  (Saussure),  Liris,  246 
insuHcola  Balthasar,  Miscophus,  318 
insulicola  Tsuneki.  Cerceris.  589 
insulicola  Tsuneki,  Ectemnius,  427 
insulsus  Arnold.  Tachysphex,  Z24 
insulum  Arnold,  Trypoxylon,  242 
intaminata  (Turner),  Dicranoihina,  251 
integer  (Beaumont),  Philanthinus,  55, 
570 

integer  (Fabricius),  Stizus,  526 
integer  Gussakovskij,  Tachytes,  265 
integer  (Moricc),  Holotachysphex,  282 
Integra  (Burmeister),  Editha,  541 
Integra  F.  Morawitz,  Cerceris,  582 
Integra  (Kohl),  Parapiagctia,  2&1 
integrus  (Arnold),  Sphex,  116 
intercedeiu  Handlirsch,  Gorytes,  501 
intcrccpta  Lcpcleticr.  Ammophila,  152 
interjecta  Banks.  Cerceris,  578 
intermedia  (Arnold),  Liris,  247 
inl"rmedia  (Cameron).  Liris,  246 
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intermedia  Dahlbom,  Bembix,  S48 
intermedia  (Dahlbom),  Dryudella,  21i 
intermedia  Murray,  Podalonia,  lH 

intermedia  Saussure,  Trigonopsis,  2£ 

intermedia  T^unelci,  Liris,  2Ah 
intermedia  Williams,  Liris,  246 
intermedius  A.  Morawitz,  Ectemnius,  122 
intermedius  Daker,  Oxybelus,  its. 
intermedius  Handlirsch,  Spliccius,  ill 
intermedius  Tsuncici,  Pemphredon,  LS2 
intermedius  Tsuneki,  Psen.  Ihb 
intermedius  (Schenck),  Psenulus,  172 
intermedius  (Vieieck),  Synnevnu,  470 
intermedius  (Viereck),  Tachytes,  2^ 
intermissum  Kohl,  Podium,  26 
intcrocularis  G.  and  R.  Bohart,  Larropsis, 
252 

interrupta  Klug.  Cerceris.  522 

intcrrupta  (Lcpclcticr  and  Brullc),  Lestica, 

m 

interrupta  Matsumura,  Cerceris,  S&2 
interrupta  (Panzer),  Cerceris, 
interruptefasciatus  (Rctzius),  t'ctemnius. 

intcrruptulus  Dalla  Torre,  Crabro,  407 
interruptum  (Pallsot  de  Beauvois), 

Sceliphron,  lil6 
interruptus  Breihcs,  Oxybelus,  Ififi 
interruptus  Cresson,  Oxybelus,  12Q 
interruptus  (Dahlbom),  Ectemnius.  125 
interruptus  (Fabricius),  Nysson.  469 
interruptus  (Fabricius),  Palarus,  221 
interruptus  (Latrcille),  Brachystegus,  473 
interruptus  (Lepelcticr  and  BruUc),  Crabro, 

407 

interstincta  (Fabricius),  Cerceris,  5£2 
interstinctus  (F.  Smith),  Ectemnius,  A2h 
intcrstitialis  Cameron,  Alysson,  458 
interstittalis  Cameron,  Ampulcx,  2& 
interstitialis  (Cameron),  Dryudella,  215 
intcrstitialis  (Cameron),  Mimumesa,  164 
interstitialis  Cameron,  Psenulus,  121 
intcrstitialis  Cameron,  Tachytes,  265 
intimella  Cameron.  Cerceris,  5M 
intractibilis  Mickel,  Cerceris,  5fi2 
intricans  Gribodo.  Hoplisoidcs,  53,  221 
intricata  F.  Smith,  Cerceris,  S&2 
intricatus  (F.  Smith),  Crossocerus, 
intrudens  (F.  Smith),  Sceliphron,  lUS 
intrudens  F.  Smith,  Trypoxylon,  346 
intrudens  Nurse,  Gorytcs,  SQl 
inusitatus  W.  Fox,  Tachysphex,  275 
inusitatus  Yasumatsu,  Sphex.  115 
invalida  Kohl.  Cerceris.  5£2 
invalidus  Lcclercq.  Ectemnius,  426 
inventus  Nurse.  Tachysphex,  22i 
inversus  Patton,  Philanthus,  5£5 
invita  Turner,  Cerceris,  542 
inyoensis  Court  and  R.  Bohart, 

Lindenius,  iM 
irenc  Banks,  Cerceris.  582 
ircsinidcs  Rohwcr.  Cerceris,  58^ 
iresinidcs  (Rohwcr),  Soliciclla,  313 
iridescens  Kohl,  Podium,  it. 
iridescens  Turner,  Rhopalum,  389 
iridescens  Turner,  Spilumena,  L23 
iridifrons  (Perez),  Ectemnius,  426 
iridipenne  Cameron,  Pison,  115 
iridipcnne  F.  Smith,  Pison,  336 
iridipennis  (Cameron),  Eremnophila,  112 
iridipennis  (Cameron),  Litis,  21& 
iridipennis  (F.  Smith),  Hoplisoidcs,  521 


iridipennis  (F.  Smith),  Tachysphex,  221 
iridipennis  (Maidl),  Liris,  246 
iridipennis  (Turner),  Sericophorus,  201 
iridis  Dow,  Stizus,  126 
irlomoioensis  Tsunekl,  Lliis,  Zlfii 
irrcquictus  (Kohl),  Lindenius,  384 
irreverens  Cheessman,  Tachytes,  2hi 
irritabilis  Turner.  Tachytes,  2^ 
irritata  Nurse,  Bembix,  546 
iriorata  (F.  Smith),  Liris,  216 
iiwini  F.  Parker.  Diploplectron,  211 
iiwlni  R.  Bohart  and  Grissell,  Pscneo, 
irwini  Scullen,  Cerceris,  i&2 
isabellac  Beaumont,  Bembix.  516 
Ischnolynthus  Holmberg,  47 
ishigakiensis  Tsuneki,  Ectemnius,  128 
isigakiense  Tsuneki,  Trypoxylon.  346 
isis  Arnold,  Cerceris,  5fi2 
isis  Beaumont,  Tachysphex,  UA 
Iskuuna  Pate,  49,  US 
Isodontia  Patton.  39^  US 
isolatus  (Turner).  Encopognathus,  2SQ 
Isolde  Banks,  Cerceris,  578 
isolitum  Turner,  Pison,  336 
borhopalum  Leclercq,  £L  12D 
isselii  (Gribodo),  Prionyx.  L13 
istam  Pate,  Belomicrus,  2hl 
italicus  A.  Costa,  Belomicrus,  46,  361 
italicus  A.  Costa,  Miscophus,  MS 
italicus  Beaumont,  Crossocerus,  HU 
ithacae  Krombein,  Passaloecus.  LM 
ituriensis  Benoit.  Liris,  216 
iwaiai  Cussakovskij,  Psenulus,  L22 
iwatai  (Tsuneki).  Carinostigmus,  191 
iwatai  Yasumatsu,  Pison,  336 
iwatai  (Yasumatsu),  Piyuma,  410 
Iwataia  Tsuneki,  5£t 

jackal  Brauns,  Cerceris,  582 
jacksoni  (Arnold),  Bembecnnus,  511 
jacobsoni  (Gussakovskij).  Mimesa.  1^ 
jacobsoni  (Kohl),  Dasyproctus.  421 
jacobsoni  Maidl,  Spilomena,  121 
jacobsoni  Shestakov,  Cerceris,  5fi2 
jacoti  van  Lith.  Psenulus,  {l22 
jaculator  (F.  Smith),  Dryudella,  215 
jaculator  (F.  Smith),  Isodontia,  121 
jaculator  (F.  Smith),  Liris,  216 
jaffueli  (Hetbst).  Solierella,  HI 
jakovlcvi  Gussakovskij,  Cerceris,  5£2 
jakowleffli  Kohl,  Cerceris,  582 
jakowlewi  (F.  Morawitz).  Ectemnius,  128 
jalapensis  R.  Bohart  and  Grissell, 

Psenulus,  123 
Jamaica  Christ.  Sphex,  115 
jamaica  Pate,  Ochleroptera.  490 
jamaiccnsc  (Fabricius),  Sceliphron,  1125 
jamacensis  (Dtury),  Sphex,  115 
jansei  Cameron.  Ampulex,  7£ 
jansci  Cameron,  Cerceris,  5&Q 
jansei  Cameron,  Sphex,  LL5 
jansoni  Turner,  Aulacophilus,  338 
Japoncnse  I'sunckl,  1  rypoxylon,  3A2 
japonensis  Tsuneki.  Dienoplus,  496 
japonica  A^hmead,  Cerceris.  582 
japonica  (Cameron),  Liris,  216 
japonica  Iwata,  Lyroda,  222 
japonica  Kohl,  Ammophila,  L51 
japonica  Kohl.  Ampulex,  11 
japonica  (Kohl),  Liris,  245 
japonica  Perez,  Mimesa,  L62 
japonica  (Schulz),  Lestica,  HQ 


japonica  Tsuneki,  Spilomena,  193 
japonicum  (Gribodo),  Chalybion,  102 
janponicum  Gussakovskij,  Pison,  116 
japonicum  Htcz,  Chalybion,  Ull 
japunlcus  Iwata,  Tachysphex,  275 
japonicus  Kohl,  Tachytes,  267 
japonicus  Matsumura,  Pemphredon,  IBl 
japonicus  (Sonan),  Bembccinus,  511 
japonicus  Tsuneki,  Nysson,  470 
japonicus  Tsuneki,  Psenulus,  ill 
japonicus  Tsuneki,  Stigmus,  L&2 
jaragua  Pate,  Enoplolindenius,  415 
jatoschewskyi  F.  Morawitz.  Crabro,  408 
jaroslavensis  Kokujev.  Alysson,  4S8 
jason  (Cameron),  Crossocerus,  IM 
jason  (Cameron),  Podalonia,  ill 
jatahyna  Brcthes,  Cerceris,  5&2 
jaumei  (Alayo),  Hoplisoides,  521 
javana  Cameron,  Ampulex,  IS. 
javanensis  van  Lith,  Psenulus,  L21 
javanum  Cameron,  Pison,  336 
javanum  (Lepcletier),  Sceliphron.  1II5 
javanum  Taschenberg,  Trypoxylon,  346 
javanus  (Handlirsch),  Bembccinus,  511 
javanus  Lcclercq,  Dasyproctus,  12 1 
javanus  van  der  Vecht,  PhUanthus,  565 
jentinki  (Handlirsch),  HopUsoidcs,  521 
jcrichocnsis  Pulawski,  Astata,  212 
jessonicum  (BischofD,  Rhopalum,  1£2 
jibacoa  (Alayo),  Hoplisoides,  521 
jocositarsa  Saussure,  Liris,  215 
jocosum  (Cameron),  Podagritus.  323 
jocli  Bytinski-Salz,  Bembix,  546 
joeigenseni  Brethes,  Cerceris,  584 
jocrgcnseni  Brethes,  Heliocausus,  453 
joergcnscni  (Brethes),  Liogorytcs,  516 
joergenscni  Brethes,  Oxybelus,  368 
jocrgenseni  (Brithes),  Parapiagetia,  281 
joergenseni  (Brethes),  Podagritus,  121 
jocrgenseni  (Brcthes),  Pscneo,  165 
joergenseni  Bf^tltes.  Sphex,  116 
joergenseni  Brcthes.  Trypoxylon,  348 
johannis  (Arnold),  Carinostigmus,  L21 
johannis  (Cameron),  Bembccinus,  531 
johannis  (Fabricius),  Prionyx,  1  33 
johannis  Richards,  Trypoxylon,  348 
johnsoni  Rohwcr,  Tachysphex,  272 
johnsoni  (Viereck)  Mimumesa,  164 
johnsoni  W.  Fox,  Trypoxylon,  316 
johnstoni  Turner,  BembLx.  516 
jokischianus  (Panzer),  Tachysphex,  276 
jonesi  (Turner).  Gorytes,  5111 
jordani  (Handlirsch),  Hoplisoidcs,  521 
jordanicus  Lohrmann.  Bembix,  546 
jordanicus  Lohrmann,  Stizus,  527 
jozankeanus  (Matsumura),  Fxtemnius,  428 
josei  Scullen,  Cerceris,  5fi2 
jubilans  (Kohl),  Crossocerus,  liU 
jucunda  Arnold,  Liris,  216 
jucunda  Cresson,  Cerceris,  579 
jucunda  Pulawski,  Astata,  212 
jucundus  Arnold,  Ammoplanus,  L2fi 

jucundus  (Arnold).  Dasyproctus.  ^.20 

jucundus  F.  Smith,  Tachytes,  265 
judea  Beaumont,  Cerceris,  585 
judaeorum  Kohl,  Ammophila,  152 
judacus  (Beaumont),  Prionyx,  111 
judicum  Leclercq,  Trypoxylon,  116 
jugurthae  (Gribodo),  Liris,  216 
jujuyensis  Brethes,  Tachysphex,  274 
jutii  Fabrc,  Ammophila,  L51 
julii  Fabte,  Bembix,  516 
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juHi  Fabrc,  Cerccris.  Sfifi 
julliuni  Kohl.  Tachysphex.  211 
juncca  Crcsson,  Ammophila,  Li2 
juncca  of  authors,  Ammophila,  LSI 
jungi  (Mau),  Dasyproctus,  ^ 
juniatae  Krombcin.  Crabro,  40K 
junodi  Arnold.  Bembix. 
junonium  (Schroitky),  Pcncpodium,  22 
jurinci  (Vandei  Linden).  Tachysphex.  222 
jurini  Spinola,  Pison,  US 
jurinii  (Drapiez).  Tachysphex,  222 
junnii  Stephens,  Pcmphiodon,  182 
jurumpa  Pute.  Belomicrus,  3£I 

kabcyac  Lcclercq,  Trypoxylon,  346 
kachcUbac  (Arnold).  Bembecinus, 
kalahanca  (Arnold).  Ammophila,  li2 
kalahanca  Bischoff,  Cerccris.  5K2 
kalaharicus  Arnold.  Tachysphex,  276 
kalaharicus  Bischoff,  Oxybclus,  "^68 
kalensis  Tsuncki.  Cerceris.  S89 
kalimantan  Mcnke.  Trypoxylon,  Mfi 
kallipygus  Pulawski,  Tachysphex,  274 
kamatcensis  Tsuneki,  Crossoccrus,  AQi 
kamtschatica  Gussakovskij,  Ammophila. 
153 

kamulla  Evans  and  Matthews.  BcmbLx,  546 
kankaucnse  Strand,  Trypoxylon,  346 
kankauensis  Strand.  Oxybelus,  IM 
kankaucnsis  Strand.  Psenulus,  LIJ 
kansensis  (Slansky),  Miscophus,  31 R 
kanscnsis  (Williams),  Solicrclla,  lO 
kansilakuanus  Tsuneki.  Crossocerus.  IHl 
kansitakuanus  Tsuneki,  Stigmus,  IM 
kansitakum  Tsuneki,  Trypoxylon.  M& 
kansuensis  Gussakovskij,  Cerccris,  .SH2 
kanisi  Pate.  Diploplectron,  2 1 1 
kapiricum  Lcclercq,  Trypoxylon.  346 
karcnac  Menke,  Ammophila,  L12 
karimuiensis  Krombcin,  Cerceris,  iS2 
karnyi  (Maidl),  Liris, 
karoocnsis  Brauns.  Cerceris.  584 
karoocnsis  (Brauns),  Dienoplus,  496 
karoocnsis  (Brauns).  GuHlroncricus.  2.S6 
Karossia  Arnold,  ih 
karroocnse  Arnold,  Pison.  lii 
karroocnsis  (Arnold).  Bembecinus.  .S3 1 
karroocnsis  Arnold,  Miscophus,  318 
karroocnsis  Arnold,  Tachysphex,  274 
karroocnsis  Arnold,  1  achytci,  267 
karschii  Handlirsch.  Bembix,  S4.S 
kasachstanica  Kazcnas.  Cerccris,  SK? 
kashmlrensis  Nurse.  Astata,  212 
kashmircnsis  Nurse,  Cerccris,  S86 
kashmircnsis  (Nurse),  Mimumesa,  IM 
kaskaskia  Pate,  Nysson,  iii2 
kaszabi  Tsuneki.  Ammoplanus.  12& 
kaszabi  Tsuneki.  Belomicrus,  363 
kaszabi  Tsuncki,  Cerccris,  582 
kaszabi  Tsuncki,  Diodontus,  123 
kaszabi  (Tsuneki),  Dryudclta,  714 
kaszabi  Tsuncki,  Lindcnius,  384 
kaszabi  (Tsuncki),  Miinesa,  162 
kauabi  Tsuneki,  Oryttus,  508 
kaszabi  Tsuneki.  Parapiagetia,  281 
kaszabi  Tsuncki.  Philanthus.  565 
kaszabi  (Tsuncki).  Podalonia.  lAA 
kaszabi  Tsuneki.  Spilomena,  L22 
kaszabi  Tsuncki,  Stlzus,  527 
kaszabi  Tsuncki,  Tachysphex,  274 
kaszabi  Tsuncki.  Trypoxylon,  346 
kalangac  Brauns,  Cerccris,  582 


katangac  Lcclercq,  Trypoxylon,  346 
kathovi  Kokujev.  Alysson,  458 
kauaicnsis  Perkins.  Nesomimesa.  L62 
kaufmanni  Radoszkowski,  Entomoscricus 
4  34 

Kaufmannia  Radoszkowski,  12 
kawasei  Tsuncki,  Cerccris,  5HS 
kazenasi  Pulawski.  Cerceris,  i&2 
kcdahac  Pagdcn,  Cerccris,  583 
kcdahcnsc  Lcclercq,  Rhopalum,  ISS 
keiensis  Strand,  Cerccris,  589 
kciscri  (Lcclercq),  Liris,  246 
kennedii  Curtis.  Didineis.  459 
kenncdyi  (Murray).  Ammophila,  Li2 
kennicottii  Cresson,  Cerceris,  583 
kcnyac  Fmpey,  Cerccris.  629 
kcrangi  Lcclercq,  Rhopalum,  389 
khasiac  Cameron,  Trypoxylon,  346 
khasiana  Cameron,  Ampulex,  Z& 
khasiana  Cameron,  Bembix.  547 
khasiana  (Cameron),  Liris,  246 
khasianus  (Cameron),  Hctemnius.  425 
kiatae  Lcclercq,  Podagritus.  393 
kibonotcnsis  Cameron.  Dasyproctus.  42J 
kicscnwcttcri  ( A.  Morawitz),  Rhopalum, 
3X9 

kigonseranum  (Strand).  Chlorion.  SQ 
kilimandjaroensis  Cameron,  Cerceris,  583 
kilimandjaroensis  Cameron.  Sphex,  llA 
kilocnsc  (Lcclercq),  Chalybion,  1 113 
kinabalcnsis  Tsuncki,  bncopognathus 

kinkadzancnse  Tsuncki,  Trypoxylon,  3^ 
kirbii  (Vandcr  Littdcnt.  Prionyx, 
622 

kirbyi  Bingham,  Cerccris.  5 83 
kirbyi  (Dours),  Prionyx,  t22 
kirbyi  (Vandcr  Linden),  Prionyx,  39^  122 
kirgisica  E.  Morawitz,  Ammophila.  LH 
kirgisica  E.  Morawitz.  Bembix,  546 
kirgisicus  Radoszkowski.  Oxybclus,  368 
kiseritzkii  Gussakovskij,  Stizus,  527 
kisiUcumii  Radoszkowski,  Slizus,  526 
kittyac  Beiiumonl,  Hcmbix.  S4<i 
kizancnsis  Tsuncki.  Ectcmnius.  424 
kizilkumii  Radoszkowski.  Oxybclus.  368 
kizilkumii  Radoszkowski.  Philanthus,  565 
kizilkumii  (Radoszkowski),  Prosopigastra, 
285 

klappcrichi  ( Balthasar),  Chalybion,  LQ2 
klapperichi  Balthasar,  Trypoxylon.  346 
klapperichi  Beaumont.  Crossocerus,  401 
klappcrichi  Giner  Man'.  Cerceris. 
klugi  Kirchncr.  Cerccris.  583 
klugi  Mcnke,  Palarus,  221 
klugii  V.  Smith,  Cerccris,  -SS't 
klugii  (F.  Smith),  Stizoidcs.  528 
klugii  (Lepclctiet).  Podalonia,  14^ 
klugii  Schlcttercr,  Cerceris,  583 
knabi  (Rohwer),  Hoplisoidcs,  521 
knoxensis  (Mickcl),  Crabro,  407 
koala  Tsuneki,  Cerceris,  SSi 
kobrowi  (Arnold).  Bembecinus,  511 
kobrowi  Brauns,  Cerccris,  583 
kockcnsis  Leclcrcq,  Crossocerus,  401 
kodairai  Tsuncki,  Tachysphex,  374 
kodamanum  Tsuncki,  Trypoxylon,  347 
kocnigi  E.  Morawitz,  Stizus,  527 
kohli  Arnold.  DoUchurus. 
kohli  (Arnold),  Ncodasyproctus,  419 
kohh  Arnold.  Pscnulus.  LZ2 
kohli  Arnold,  Trypoxylon,  347 


kohli  (Bischoff).  Crossocerus,  401 

kohU  (Utauns).  Dicranorhina.  251 

kohli  Brauns,  Miscophus,  318 

kohli  (Cameron).  Dryudella.  2L!i 

kohli  (Ed.  Andre).  Chlorion.  82 

kohli  Gussakovskij,  Pscn,  L66 

kohli  Mercet.  Prosopigastra,  2Ji5 

kohli  Sickmann,  Sccliphron,  Ulh 

kohli  Tsuneki.  Diodontus.  122 

Kohlia  Handlirsch,  ^  ili 

kohliana  Cockerell,  Hoplisoidca,  13 

kohlianus  Schulthcvs,  Belomicrus,  363 

kohlianus  Strand.  Sphcx,  llfi 

Kohliella  Brauns.  44^  2S& 

kohlii  (Bingham).  Laphyragogus,  220. 

kohlit  Uinghain.  Pison.  336 

kohlii  (Brauns),  Belomicrus.  2^ 

kohlii  Ducke.  Bothynostethus,  352 

kohlii  E.  Morawitz,  Philanthus,  565 

kohUi  (Gussakovskij),  Eremochares, 

kohlii  (Handlirsch),  Pscudoplisus,  503 

kohUi  Mocsary.  Stizus.  527 

kohlii  Moricc,  Bembix,  547 

kohlii  Schletterer.  Cerceris,  583 

kohlii  Schmiedcknecht,  Ammoplanus,  L2fi 

kohlii  Turner,  Arpactophilus,  Lkt 

kohlii  Turner.  Bembix.  546 

kohlii  (Turner).  Sericophorus,  303 

kohlii  (W.  Eox).  Pscnco.  Ifl.  IM 

kohlii  Zavaitari,  Podium,  26 

koikcnsc  Tsuneki,  Trypoxylon,  347 

koikensis  Tsuneki,  Spilomena,  122 

kokandicus  Radoszkowski,  Philanthus, 

kokuevi  Shestakov,  Cerccris.  583 
kolaensis  Turner,  Tachytcs,  266 
kolazyi  Handlirsch,  Nysson,  469 
kolazyi  Kohl.  Trypoxylon.  H2 
kollari  (Dahlbom),  Ectcmnius,  426 
kolthoffi  Gussakovskij,  Sphex,  Hi 
kolthofn  Gussakovskij.  Trypoxylon,  Ml 
koma  Tsuncki,  Cerccris,  583 
koma  Tsuneki,  Trypoxylon.  346 
Icomarovi  Riulni/kow\l(i.  Slizus,  S77 

komarovii  Radoszkowski.  Cerceris,  588 
komarowi  I-.  Morawitz.  Philanthus.  565 
komarowii  Ed.  Andre,  Cerceris,  588 
konosuense  Tsuneki,  Trypoxylon,  347 
konowi  (Kohl).  Ectcmnius.  426 
konowi  Mercet,  Nysson,  469 
koppenfelsii  Taschenberg,  Ammophila 
LS2 

kora  Evans  and  Matthews,  Bembix,  547 
korana  Brauns,  Cerceris,  585 
korbi  (Kohl).  Crabro,  4QB 
korcanum  Tsuncki,  Trypo.xylon,  iA2 
korcanum  Uchida.  Scchphron,  LQ£ 
koreanus  Handlirsch,  Gorytcs,  2^1 
koreanus  Tsuncki,  Crabro,  408 
koreanus  Tsuncki.  Crossocerus,  403 
koreanus  Tsuncki,  Oxybclus,  629 
koreanus  Tsuneki,  Passaloecus,  629 
koreanus  Tsuneki.  Pemphredon.  Ifil 
koreanus  Tsuncki,  Pscn,  lifi 
koreense  (Radoszkowski),  Pison,  45,  337 
korcensc  Tsuncki,  Rhopalum,  6ifl 
korovensis  Krombcin,  Cerceris,  5H4 
korrorcnsc  Yasumatsu.  Pison.  336 
koryo  Tsuneki,  Cerceris.  583 
kosemponis  Strand,  Bembix,  548 
koshantshikovi  Shestakov.  Cerceris.  583 
koshcvnikovi  Kokujev,  Oidincis, 


mi  m 


koshunicon  Strand,  Trypoxylon,  312 
kotoshonus  (Sonanl.  Bembecinus,  HI 
kotschyi  (HandlirschK  Bcmbccinas,  HI 
koulingcnsis  Tsuncki.  Ccrccm.  SAl 
kowhrou'i  (Arnold),  Sphcx.  LLl 
Koxinga  Pate,  46^  2&1 
koxinga  Pate.  Piyuina,  llli 
kozlovi  Shcstukuv,  Cert-cris.  583 
kozlovii  (Koiil).  Podalonia,  IM 
kraepelini  (Brauns).  Oryttus. 
kratochvili  Snoflak.  Lindenius.  2M 
kriechbaumeri  Brauns.  Miscophus.  Ufi 
kricchbaumcri  Handlirsch,  Bcmbix.  -S47 
kriechbaumeri  (Kohl).  Ectcmnius.  426 
kriechbaumeri  Kohl,  Paraliris,  25D 
kricgcri  Brauns,  DIpioplectron,  211 
kristenseni  Turner.  Ampulex,  2S 
kri^itcnscni  Turner,  Tachytcs,  2^ 
krombeini  Bohari  &.  Menke,  Podium,  2& 
krombcini  Kurczcwski.  Tachysphcx.  2JA 
krombeini  Leclercq.  Podagritus.  ISJ 
krombcini  Menke,  Liris.  2ih 
krombcini  Menke.  Pison,  HZ 
krombeini  R.  Bohart  and  Sehlinger, 

Oxybclus,  2M 
krombeini  Scullen,  Ccrccris.  583 
krombemi  Tsuneki,  Pemphrcdon,  L&l 
krombcini  van  Lith,  Pscn,  166 
Krombeiniellum  Richard'^.  45,  HI 
krugcri  Schulthcs,  Philanlhus,  564 
krugi  Dewitz.  Cerccri\.  58^ 
krusemani  Leclercq.  Crossocerus,  iQi 
kruscmani  (Leclercq),  Lctcmnius,  4?6 
kuchingcnsis  (Cameron),  Liris.  ?46 
kuehlhorni  Leclercq.  Rliopalum,  389 
kuchlhorni  Willink,  Bembecinus.  531 
kulingensis  van  Lith.  Pvcn.  ihh 
kulingcnsis  (Yasumatsu).  Gorytes,  SHI 
kurnaso  Tsuneki,  I'rypoxylon,  Mi 
kununurra  Evans  and  Matthews,  Bcmbix, 

kuramacnsis  (Iwatal,  Lcstica,  42J 
kutameniis  (Tsuneki),  Lestica,  431 
kurandae  Turner.  Nitela.  12S 
kutarensis  Yasumatsu.  Ampulex.  Zfi 
kurdistanicus  (Balthasar),  Prionyx,  121 
kuroo  Tsuneki,  Diodontus,  LZ2 
kutui  Leclercq,  Dasyproctus.  12i 
kuwayamai  Tsuneki,  Rhopalum,  389 
kuznetzovi  Gussakovskij,  Bclomicfus,  2^ 
kwangtsehiana  Giner  Man',  Ccrccris,  583 
kyotocnse  Tsuneki,  Trypoxylon,  Mi 

labcculata  Turner,  Ccrccris.  583 
labiata  Fabricius.  Bembix,  547 
labiata  (l-abricius),  Ccrccris,  582 
labiata  (Fabricius),  Litis,  2Aii 
labiata  (Olivier).  Ccrccris.  itQ 
labiatus  (Olivier).  Mcllinus.  44Q 
labidura  llandhrsch.  Bembix,  547 
labilis  Turner.  Tachytes,  265 
labiosa  Empey.  Cerceris.  58? 
laboriosa  (F.  Smith),  Liris.  746 
laboriosum  ( F.  Smith ),  Sccliphron,  105 
labrosus  (Harris).  Prionyx.  LiL 
lacertosus  Arnold.  Tachysphcx.  ?74 
lachcsis  Turner,  Tachytes,  265 
lacinia  Tsuneki.  Cerceris.  583 
lacordairci  (Lepcleticr),  Gorytcs,  501 
lactarius  (Chevrier),  Crabro.  407 
lactca  Cameron,  Bcmbix,  547 
lactcipcnnis  Mocsary,  Stizus,  527 


lacteipennis  Rohwer,  Crabro,  iiiB 
lactitarse  Saussute.  Trypoxylon.  MS 
lacunosa  Scullen.  Euccrceris.  5^ 
hcustre  Arnold.  Trypoxylon.  342 
lacustris  Arnold.  Liris,  2At 
laerma  (Cameron).  Prionyx.  121 
laeta  (Bingham).  Podalonia.  m 
Lacta  E.  Saunders.  Astata.  212 
Laeta  (Fabricius).  Cerceris,  i£l 
laeta  J.  Parker.  Bembix.  M2 
laetus  (Amiga  and  Bonil),  hctemnius,  42fi 
laetum  (F.  Smith).  Sceliphron.  1116 
laetus  (F.  Smith),  Scaphcutcs,  ISi 
laetus  Gribodo.  Philanthus.  S^ 
laetus  Klug,  Palarus.  TSll 
laetus  Say.  Oxybelus.  1££ 
laevc  F.  Smith.  Pison,  U6 
laeve  W.  Fox.  Trypoxylon.  Mfi 
laeviceps  F.  Smith.  Ammophila,  Li2 
laeviccps  (F.  Smith).  Crossoccrus,  iQl 
laeviceps  Gussakovskij,  Pemphrcdon,  182 
laeviceps  Tsuneki.  Spilomena,  12i 
laevicollis  Ed.  Andre,  Ammophila,  li2 
laevidorsix  (Perez).  Ancistromma,  360 
Ucvifrons  (F.  Smith),  Tachysphex.  22i 
lacvifrons  F.  Smith,  Trypoxylon.  MB 
laevigata  F.  Smith.  Ammophila.  Li2 
laevigata  F.  Smith,  Ccrccris.  583 
laevigata  Holmberg.  Ccrccris,  584 
laevigata  Kohl,  Ampulex.  2& 
laevigatum  (Kohl).  Chalybion.  Ull 
lacvigatus  Arnold,  Sphcx.  1  1 6 
kievigatus  De  Stefani.  Ectemnius,  122 
lacvigatus  (Kohl).  Gorytes.  5112 
lacvigatus  (Raymcnt),  Scricophorus.  303 
lacvigatus  (Schenck).  Pscnulus.  122 
lacvigatus  Schilling.  Oxybclus.  itil 
Laevigorytes  Zavadil.  12 
lacvioi  Arnold,  Pscnulus.  172 
lacvior  Moricc,  Prosopigastra.  2&5 
lacvipes  Lepeletier  and  Brulle. 

Crossoccrus,  403 
lacvipes  (W.  Fox).  Isodontia.  121 
laevis  A.  Costa,  Lindenius,  2M. 
lacvis  F.  Smith,  Dolichurus,  dS. 
laevis  Gussakovskij.  Pscnulus.  121 
laevis  (Latreille).  Dicnoplus,  496 
lacvis  (Provancher).  Pulverro,  126 
lacvis  Pulawski,  Nysson.  469 
laeviventris  (Cresson),  Palmodes,  122 
lagunac  Ashmcad.  Pison.  336 
lagunensis  (WilUams).  Soherella.  Hi 
lama  Tsuneki,  Bcmbix,  549 
lama  Turner,  Cerceris.  583 
lamarquensis  Fritz  and  Toro,  Cerceris, 

5M 

lambertoni  Leclercq,  Dasyproctus,  421 
lamborni  Arnold,  Tachytes,  ZStl 
lamellala  Handlirsch.  Bembix.  547 
lamcllatus  Olivier,  Oxybclus,  368 
lamellatus  Turner,  Gastrosericus,  ?56 
bmcntabiUs  Arnold,  Tachytes,  265 
lamlnata  bversmann,  Cerceris,  IM 
laminifcra  A.  Costa,  Cerceris,  586 
laminifcrus  (W.  Fox),  Oryttus,  iflfi 
Lamocnbro  Leclercq,  49,  413,  627 
lampei  Strand,  Ammophila,  112 
Lamprus  van  Lith,  Pscnulus,  122 
lanaiensis  (Perkins),  Ectemnius,  425 
lanata  Cameron,  Cerceris,  IBS 
lanatus  Arnold,  Tachysphex,  221 
lanatus  Mocsary,  Sphcx,  Ul 


bnceiventris  Vachal,  Sphex,  LLfi 
lanccolatus  Gerstaecker,  Oxybelus,  2M 
lancirei  Olivier,  Oxybelus.  3M 
ianciger  Kohl.  Sphex,  111 
langkasukac  Pagdcn,  Ccrccris,  5^ 
languida  Cameron,  Ccrccris,  583 
lanierii  Guetin-Meneville,  Sphex,  111 
laniger  Pulawski.  Tachysphex,  221 
lanio  (Stal),  Excirus,  435. 
lanuginosa  (Marquct).  Podalonia,  115 
tanuginosus  Arnold,  Gastrosericus,  25£ 
lanuginosus  Pulawski.  Tachytes.  2fii 
lapazac  R.  Bohart.  Oryttus.  IM 
lapazcnsis  Scullen.  F.uccrceris,  591 
LAPHYRAGOGINAE,  ST,  212 
LAPHYRACK)G1NI.  59,  213 
Laphyragogus  Kohl,  42,  213. 
lapidatia  (Fabricius).  Lestica.  iJJl 
lapidarius  (Panzer),  Ectemnius,  426 
lapillus  Beaumont,  Nysson,  469 
laportaci  (Lepcleticr),  Ectemnius,  426 
lajwrtci  (Lepcleticr  and  Brullc), 

Ectemnius,  426 
lapponicus  Zettcrstedt,  Crahro,  408 
Lara  Drapiez.  12 
largior  W.  Fox,  Crabro,  408 
larimerensis  Rohwer.  Belomicrus,  2^ 
Laira  Fabricius,  42,  iL  211 
Larrada  F.  Smith,  12 
Larrana  Rafinesque-Schmaltz,  12 
Larraxena  F.  Smith,  12 
larriformis  (Williams).  Liris,  246 
LARRINAF,  S8,22L22t 
I.ARRINI.  59.  226.  22^ 
Lairisaon  Menke,  44,  304 
larroidcs  (Spinola).  Heliocausus,  453 
larroidcs  (Williams),  Liris,  245.  246 
LaiTophaines  Handlirsch,  22 
Lanopsis  Palton,  43,  252 
latutae  Lecleicq,  Crossoccrus,  HU 
tarvata  Taschenberg,  Cerceris,  582 
larvatus  (WesmacI),  Ectemnius,  122 
lavscni  Williams,  SoliereUa.  212 
latebrosa  Kohl,  Bcmbix,  512 
latebrosus  (Kohl).  Lindenius,  2M 
lateralis  (Bingliam),  Bembecinus,  511 
lateralis  Packard,  Nysson,  162 
latcricaudatus  (Arnold),  Bembecinus,  511 
latcridentata  Arnold.  Cerceris,  583 
latcrifurcata  Empcy,  Ccrccris,  583 
laterimacula  (HandUrsch).  Bembecinus,  511 
laterimaculata  Empcy.  Ccrc-cris,  ISi 
latcriproducta  Mochi.  Cerceris,  583 
laterisetosa  (Spinola),  Liris,  216 
lateritia  Taschenberg,  Parapsainmophila.  OS 
lateritius  (Handlirsch),  Dienoplus,  126 
lateritius  Shuckard,  Exeirus,  52,  495 
latiannulatus  Cameron,  Pscnulus,  122 
latibalicata  Cameron,  Cerceris,  583 
latiberbis  Tsuneki,  Cerceris,  583 
lalicauda  Gussakovskij.  Tachysphcx,  221 
laticcps  (  Arnold),  Ammophila.  L12 
lallccps  Arnold.  Gastroscricus.  7Sft 
laticeps  Arnold.  Philanthus,  565 
laticeps  Arnold.  Tachysphcx,  211 
laticcps  (Ashmcad).  Miscophus.  21S 
laticeps  Cresson,  Fuccrccris,  522 
laticcps  Gussakovskij,  Ammoplanops,  132 
laticincta  Lcpcletier,  Cerceris,  1£2 
laticinctus  (Arnold),  Bembecinus,  121 
laticinctus  (Cresson),  Clypeadon,  55, 121 
laticinctus  (Lepeletier),  Gorytes,  5111 


Copyri 
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laticinctu^  Provanchcr,  Gorytcs,  SM 
laticomc  (Tsuncki),  Rhopalum,  liiS 
latidcns  Cameron,  Ccrccris,  SS'^ 
tatidcns  Ge^taccker,  Oxybclus, 
latifascia  (Walker),  Bembecinus,  HI 
lalifasciata  Turner,  Bembix,  iA2 
latifrons  Bingham,  Ccrccris,  SHI 
latifrons  Gussakovskij.  Prosopigastia. 
latifroriii  J.  Parker,  Bcmbix, 
latifrons  Kohl,  Ampulex,  IS, 
latifrons  Kohl.  Oxybelus. 
latifrons  Kohl,  Palarus,  221 
latifrons  Kohl.  Tachysphex,  274 
latifrons  (Spinola),  Hoplisoidos,  .S21 
latifrons  Tsuneki.  Tachytes,  2fii 
latifrons  (W.  Fox).  Lindcnius.  384 
latigcnata  Willink,  Bcmbix,  S47 
latilmcatus  Cameron.  Oxybclus,  36S 
latimana  Malloch  and  Rohwcr,  Didineis, 
4S<) 

laliomatum  C'ameron,  Trypoxylon,  34 R 
lacipcs  F.  Smith,  Crabro,  4 OH 
laliscapus  Lcclercq,  Ammoplanus.  1 9}i 
laiisculatum  Arnold,  Trypoxylon,  H2 
latissimus  Turner,  Tachysphex,  273 
laiitarsis  Handlirsch,  Bcmbix,  S47 
latilarsjs  .Marshakov,  Lindenius,  IM 
lativalvis  Gussakovskij,  Ammophila,  Li2 
lativalvis  Kohl,  Larra,  2ifi 
lativalvis  (Thomson),  Tachysphex,  215 
lativcntris  Gussakovskij,  Ccrccris,  SRI 
latreillei  Lepcletier,  Bembix.  542 
latrcillci  Lcfwicticr,  .Sphcx,  1 1 S 
latreillei  (Spinola).  Pcnepodium.  22 
latro  (Beaumont),  Didineis,  4S'? 
latro  Erichson.  Sphex,  LLi 
latro  F.  .Smith,  Ccrccris,  S»3 
latro  (Kohl),  Pcnepodium,  22 
latro  Olivier,  Oxybelus. 
latronum  (Kohl),  Khopalum,  3S9 
Latrorhopalum  Tsuncki,  47,  l&S 
Lalroxybelus  Noskiewicz  and  Chudoba. 
ih 

latus  Arnold.  Ammatomus,  ill 
lauffcti  Mctcet.  Nys5on,  ^£3 
Lautara  Hcrbst.  IS 
laulus  Cresson.  Sphex,  iiS 
lavcllcnsis  Krombein,  Ccrccris,  S7a 
Lavia  Rayment,  Si 
lawuensis  van  Lith.  Psen.  IM 
laxata  Shcstakov,  Ccrccris,  sa3 
layano  Pate,  Metanysson,  481 
layouanum  tvans,  Trypoxylon.  Ml 
lazuUna  Kohl,  Ampulex,  ]£ 
Icbcdcvi  Gussakovskij,  Tachysphex,  277 
leclcrcqi  lieuuniont,  Lindcniun,  3R4 
leclercqi  Mcnke.  Ammophila,  1 S7 
leclercqi  (Tsuneki),  Towada.  412 
leclcrcqi  van  Lith,  Psen,  629 
Leclercqia  Tsuncki,  49^  4 1 1 
leensis  Rohwcr,  Tachysphex.  274 
Iceuwincnsis  Turner,  Bcmbi  i,  542 
lefebvrei  Lepelelier  and  Brullc, 

Crossoccrus,  403 
leguminiferus  Cockerell  and  W.  Fox. 

Uiodontus,  L22 
Lcianthrcna  Bingham.  42 
leibi  Pulawskt,  Asiata,  212 
leioceps  Strand,  Dolichurus.  63 
Icnapc  (Pate),  Ammoplanellus, 
lenapeorum  Viereck,  Entomogiuthus,  382 
lenis  (Nurse),  Ammatomus,  S 1  3 


tcntifrons  Hrauns,  Saliosteihus,  45.  32Q 
lentus  (W.  Fox),  Crossoccrus.  iQl 
Leocrabro  Leclercq.  Si) 
Iconcsus  Lcclcrcq,  Ectcmnius,  426 
Iconi  Krombein,  Nitela,  125 
Iconina  (Saussurc).  Isodontia.  L21 
leoninus  van  Lith,  Pvenulus. 
leonlopolitcs  Pate,  Crossoccrus.  4Sil 
Leontosphex  Arnold,  12 
Icoparda  (Fcmald),  Ammophila,  152 
lepcha  Cameron.  Cerceris,  ifii 
lepeleiieri  (F.  Smith).  Crossoccrus,  4IM 
lepclcticrii  Saussurc,  Sphex.  LL6 
lepida  Br  u  lie.  Cerceris.  5M 
lepidum  (Strand),  Chlorion,  211 
lepidus  (Arnold),  Dienoplus,  496 
lepidus  Arnold,  Tachytcs.  2£t2 
lepidus  Cresson,  Philanthus,  Shi 
lepidus  Klug,  Palarus.  2SLL 
lepidus  (Klug),  Stizus,  122 
Icpricurii  (Spinola),  Tachyles,  26^ 
Icptogastcr  Kohl,  Trypoxylon,  242 
Icptogastcr  Cameron,  Sceliphron,  1 0ft 
Leplolam  Cameron,  4i  241 
leptospermi  (Turner),  Podagritus,  393 
lepiurus  Arnold.  Oxybclus,  it& 
leskii  Gmclin,  Vespa,  622 
LesUca  Billberg.  50. 42& 
lesticoides  Leclercq.  Ectcmnius,  426 
Lestiphorus  Lepcletier,  12^  5115 
Lcstophorus  Agassiz,  52 
Icthifer  (Shuckard).  Pemphredon,  Ifil 
tethifcr  Thomson,  Pemphredon,  1 82 
letiferum  Arnold.  Trypoxylon,  342 
Icucarthrum  Richards,  Trypoxylon,  347 
Icucochroa  Schlctterci.  Cerceris,  583 
tcucognathus  (Perkins),  Ectcmnius,  428 
leuconutus  Brulle,  Sphex,  lift 
Icuconotus  (P.  Morawitz).  Prionyx.  LLi 
Icucoptcrus  Pallas,  Sphcx.  1L2 
leucopus  (Say),  Mimumesa,  L£4 
leucosoma  (Kohl),  Prionyx,  1  34 
leucosloma  (Linnaeus).  Crossoccrus.  401 
Icucostomoidcs  (Richards),  Crossoccrus. 
402 

Icucostomus  of  authors.  Crossoccrus.  4fl2 
leucottichium  Rohwer,  Trypoxylon,  MS 
Icucozonica  Schlcttcrer,  Cerceris,  S77 
leucurus  (A.  Costa),  Dienoplus,  496 
leuthsttomi  Ashmead,  Astata,  212 
Icvantinus  Balthasar,  Miscophus,  318 
levantinus  Puluwski.  Gorytes,  5111 
Icvantinus  Pulawski.  Tachytcs.  2tii 
icviceps  (Dalla  Torre).  Crossoccrus.  4112 
levifrons  (Arnold),  Carinostigmus,  121 
levifrons  Dulla  Torre,  Tachysphex,  374 
levigata  Dalla  Torre,  Ampulex.  I& 
Icvigata  Dalla  Tone,  Cerceris,  583 
Icvigatum  (Dalla  Torre),  Chalybion,  103 
levilabris  (Cameron),  Chlorion,  211 
levini  R.  Bohart.  Philanthus,  ijti^ 
Icvinotus  Mctisuo,  Pemphredon.  182 
levipes  (Bingham),  Polcmistus,  LSI 
levipes  (Vander  Linden).  Crossoccrus.  4113 
levis  (Dalia  Torre),  Dienoplus,  496 
Icvis  Dalla  Torre.  Dolichurus.  62 
Icvis  (Dalla  Torre),  Lindenius,  1£4 
Icvis  J.  Parker,  Bcmbix,  542 
levis  Williams,  Solicrclla,  31  3 
levius  Richards,  Trypoxylon,  345 
Icwisi  Cameron,  Oxybelus,  368 
leytensis  R.  Bohart  and  Grissell.  Pseneo,  1£5 


Lianthrena  Bingham,  42 
libanonis  (Kohl),  Entomognathus,  382 
liberiae  Leclercq,  Dasyproctus,  421 
Hbericnsis  (Arnold),  HopUsoides,  521 
liberiensis  J.  Parker,  Bembix,  542 
libcrtinus  (Arnold),  Ncodasyproctus,  419 
libitina  Brauns,  Cerceris,  582 
Ubyca  Beaumont.  Cerceris.  578 
libycus  Beaumont.  Sphcx,  115 
hchtenburgcnsis  (Arnold),  Dasyproctus, 
420 

hchtenburgcnsis  Arnold,  Tachytcs,  266 
lichtenburgensis  Brauns,  Cerceris,  586 
lichtcnsteini  Mocsary,  Bembix,  549 
licftincki  Empey,  Cerceris,  5fi2 
licftincki  Leclercq.  Lestica.  411 
licftincki  van  Lith.  Psen,  IM) 
lignarius  (F.  Smith).  Dasyproctus.  421 
ligulata  (Williams).  Liris.  246 
lihyuetanus  Tsuneki,  Tachysphex,  774 
hlacinus  Rayment.  .Scricophorus.  30? 
lilliputlanus  Turner,  Tachysphex.  275 
lilloi  Willink,  Bicyrtes,  511 
Umatus  Arnold,  Oxybclus,  36R 
hmatus  Arnold.  Tachysphex,  274 
limatus  Bingham,  Philanthus,  5fi5 
limbata  (Kriechhaumcr),  Eremochares, 
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limbatus  (Olivier),  Philanthus,  5^ 
Umbcllus  R.  Bohart,  Gorytcs.  5111 
hmpidipcnnis  (I-.  Smith),  Liris,  246 
hndbergi  (Beaumont).  Crossoccrus.  402 
lindbcrgi  Beaumont,  Tachysphex,  274 
lindenii  (D;illa  Torre).  Ectcmnius,  425 
Undenii  Lepcletier,  Ccrccris,  586 
Lindenius  Lepcletier  and  Brulle.  46.  i&2 
lindenius  (Shuckard),  Ectcmnius,  425 
Undcnsis  (Inchbald),  Ectcmnius.  425 
lincata  Fabricius,  Stictia,  542 
lindneri  (Schulthcss),  Dynatus,  24 
lineata  Mocsary,  Dryudclla,  215 
hncatifrons  Cameron.  Bembix,  547 
lineatifruns  Cameron,  Palarus,  221 
lincatipcs  Cameron,  Sceliphron.  IQh. 
Uncatotarsis  (Matsumura).  Ectcmnius.  422 
hneatus  (Cameron).  Bembecinus,  522 
iineatus  (Fabricius),  Oxybelus,  368 
Hneatus  (Fabricius).  Stizus.  527 
hnealus  Lichtcnstcin.  .Sphcx.  112 
Uncatus  Villers,  Sphcx,  112 
lincolatus  Schenck.  Nysson,  460 
lineolus  Lepcletier,  Sphex,  llh 
lingnaui  Arnold,  Cerceris,  585 
lingnaui  Arnold,  Tachytcs,  2^ 
Unguiferus  Turner,  Oxybelus,  368 
lingula  Gerstuecker.  Oxybclus,  36H 
lingyuanensis  Yasumalsu.  Philanthus.  i£5 
linslcyi  R.  Bohart  and  Schlinger,  Oxybelus, 
368 

linsleyi  R.  Bohart,  Tachysphex,  224 
Liogorytei  R.  Bohart,  53.  516 
hpan  Pate.  Metanysson,  481 
hpatus  Leclercq,  Crossoccrus,  402 
liriformis  Pulawski,  Tachysphex.  224 
hriformis  (Williams),  Liris,  246 
Liris  Fabricius.  43^  2M 
Lirisis  Rafincsque- Schmaltz.  41 
hroides  (Turner),  Liris,  245 
liroidcs  (Williams),  Liris  248 
Lirosphcx  Brcthes,  44 
Lisponema  Evans.  IL  12^ 
lissipcs  Pulawski,  Prosopigastra.  285 
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lissonoium  Cameron,  Trypoxylon,  312 
lissus  Bohart  and  Menke.  Palmodes,  127 
Uitropygia  R.  Bohait,  571 
litigiosj  (Kohl).  Paraptammophila.  lifl 
litoralis  (Arnold).  Ammophila.  Li2 
Utoralis  Arnold,  Bcmbix,  541 
litoralis  Tsuneki.  Liris.  ?4fi 
littoralc  Turner.  Rhopalum,  389 
littoralis  (Bondrott),  Mimumesa,  l£i 
littoralis  (Malloch),  Pluto.  Ill 
littoralis  Raynicnt,  Scricophorus,  302 
littoralis  Turner.  Bembix.  i42 
littoralis  van  dcr  Vccht.  Bcmbecinus.  ill 
littoralis  (Wagner),  Pcmphrcdon,  I&I 
liltorea  Beaumont,  Cerceris,  589 
littorcus  Andradc,  Miscophus,  31 8 
liturata  Turner.  Bembix,  547 
lituratus  (Panzer).  L'ctcmnius,  i2fi 
liventis  J.  Parker,  Bembix,  512 
lividocinctus  (A.  Costa).  Prionyx.  133 
lixivia  Toumicr,  Mimcsa, 
llamco  Pate.  Quexua.  1K2 
Uanoi  (Fritz),  Liogorytcs,  516 
ioa  Pule.  Crossocerus,  400 
lohaba  W.  F.  Kirby,  Cerceris,  583 
lobatifrons  Turner.  Bmbix,  ill 
lobatum  (Fabricius),  Chlorion,  38.  2ft 
lobicollis  (Cameron),  Eremnophila,  ]A1 
lobicornis  van  Lith,  Pscn,  Iftfe 
lobitcrum  Arnold,  Pison,  iifi 
lobitcx  Richards,  Miciostigmus.  122 
lobimuna  Hundlirsch,  Bembix,  547 
localis  Lcclcrcq.  Dasyproctus,  121 
loeflingi  Dahlbom,  Philanthus,  5<>.S 
loeuvi  Thomson.  Crabto,  408 
loewi  Dahlbom,  Crabro,  1118 
lohrmanni  R.  Bohart,  Stizus.  527 
lomii  (Guiglia).  Bembccinus.  Ill 
longiccps  (Gussakovskij).  L'remlasphe- 

cium.  561 
longiccps  Turner,  Spilomcna,  Li3 
longicollis  Cameron.  Ampulcx.  2B 
longicollis  Kohl.  Ammophila.  Li2 
longicomis  Arnold.  Parapiagetia,  2&1 
longicornis  Beaumont,  Diodontus.  LZH 
longicornis  (Cameron),  Liris,  216 
longicornis  Handlirsch,  Gorytes,  501 
longicornis  Pulawski,  Solicrella,  313 
longicorni«  (Rossi),  Argogorytcs,  122 
longicornis  Tsuneki,  Pscn,  167 
longicornis  (W.  l-ox),  Mimumcsa,  IM 
longifrons  (Raymcnt),  Spilomcna,  L23 
tongilabris  Arnold.  Cerceris.  583 
longilabris  Gillaspy.  Xcrostictia,  54,  552 
longinodum  (Spinola),  Rhopalum.  IM 
longipalpis  Beaumont,  Tachysphcx,  UA_ 
longipalpis  (C.  Verhoeff),  Ectemnius,  122 
longipennis  J.  Parker,  Bembix.  511 
longipcs  Merisuo.  Passaloecus,  LM 
longipilosclla  (Cameron),  Podalonia.  144 
longipiloscllum  Cameron,  Podium,  3& 
longirostra  (Say).  Steniolia,  54^  SSI 
longirostris  Arnold,  Tachytes,  2M 
longirostris  Handlirsch,  Sicniolia,  113 
longispina  Cameron,  Oxybelus,  M2 
longispinis  (Cameron),  Zanysson,  475 
longitarsis  (Cameron),  Liris,  21£ 
longitarsis  Cameron,  Tanyoprymnus,  512 
longitudinalis  Giordani  Soika.  Cerceris, 

longiuscula  Arnold.  Cerceris,  583 
longiventris  (Cameron),  Liris,  21i 


tongiventris  (Cameron),  Psenco,  1^ 
longiventris  (Malloch).  Pluto,  111 
longiventris  Saussure,  Ammophila,  LIL 
longivcntri!!  (Saussure).  hodontia,  L21 
longocvus  Cockerel!.  Crabro,  23 
longoevas  (Cockcrcll),  Cctcmnius,  12fi 
longub  (Gussakovskij),  Mimumesa,  IM 
tongulus  (Toumicr),  Pscnulus,  1  73 
longus  (Christ),  Crabro,  Iflfi 
loorea  Hvans  and  Matthews,  Bembix,  547 
Lophocrabro  Rohwer,  ID 
lorcntzi  Cameron,  SecUphron.  Uli 
loricubtus  (F.  Smith),  Bembccinus,  111 
Lorrheum  Schuckard.  IS 
LoHda  Pate,  51.479 
lot!  Pale.  Ammoplanus.  128 
lotus  Andrade,  Miscophus.  US 
lounsburyi  (Bridwell),  Saliostethus,  2211 
loupata  J.  Parker,  Bembix,  547 
lowei  Dalla  Torre,  Crabro,  IQfi 
lubricata  Nurse,  Astata,  212 
lubricus  Beaumont,  Oxybclus,  3M 
lubricus  (Perez),  Pscnulus,  113 
lubutana  Arnold,  Nitcla,  325 
lucae  (Saussurc),  Sceliphron,  UiS 
lucac  Saussurc,  Sphex,  HI 
luchti  van  der  Vccht.  Cerceris.  583 
lutHati  Brcthes,  Sphex,  11£ 
lucida  C.  Fox,  Bembix,  545 
ludda  G.  and  R.  Bohart.  Larropsis,  259 
lucida  (Rohwer),  Solicrella,  31  3 
lucidula  (Turner),  Clitemnesira,  489 
lucidum  Arnold.  Trypoxylon.  347 
lucidum  Rohwer,  Rhopalum,  390 
lucidus  Rohwer,  Sligmus,  188 
lucidus  Villers.  Sphex.  LL2 
lucillus  Pulawski.  Tachysphcx,  274 
lucinda  Nurse.  Astata,  212 
luctuosa  A.  Costa,  Cerceris,  576 
luctuosa  (F.  Smith),  Liris,  246 
luctuosa  (F.  Smith),  Podalonia,  111 
luctuosum  F.  Smith,  Podium.  £6 
luctuosus,  Andrade,  Miscophus,  318 
luctuosus  Arnold.  Pscnulus,  111 
luctuosus  Arnold.  Tachysphex,  22£ 
luctuosus  F.  Smith.  Sphex,  LLS 
luctuosus  Shuckard,  Pemphredon,  182 
ludibunda  Arnold,  Cerceris,  586 
ludovici  (Turner),  Brachystegus,  473 
ludovicus  (F.  Smith),  Parapsammophila, 
140 

luederwaldti  Richards,  Microstigmus,  ]32. 
lulTi  (F.  Saunders),  Podalonia,  HI 
lugcns  Dahlbom,  Pcmphrcdon,  182 
lugens  (Kohl).  Prionyx.  L21 
lugcns  Taschcnbcrg,  Astata,  212 
lughensis  Magretti,  Stizus,  122 
lugubre  (Christ),  Sceliphron.  IM 
lugubris  Arnold,  Ampulex,  78 
lugubris  (Arnold),  Dasyproctus,  420 
lugubris  Arnold,  Miscophus.  ILS 
lugubris  (Arnold).  Tachysphcx,  274 
lugubris  (Beaumont),  Dienoplus, 
lugubris  (Fabricius),  Pemphredon,  HL  182 
lugubris  Gersiaecker.  Ammophila,  1 5 1 
lugubris  Villers.  Sphex,  LL2 
lugubris  Walker,  Tachytes,  265 
lukombensis  Cameron,  Ammophila,  LSI 
luluana  Lcclercq,  Ampulex,  Ifi 
lumputi  Leclercq.  Fncopognathus,  380 
lunula  A.  Costa,  Cerceris,  583 
lunata  Fabricius,  Bembix,  547 


lunatum  (Fabricius),  Sceliphron, 
lunatus  (Oirist),  Crabro.  1Q8 
lunatus  (Dahlbom),  Dienoplus,  126 
lunatus  Schrank.  Crabro.  1Q2 
lundbladi  (KjeUander),  Crossocerus,  402 
■unicornis  (Fabricius).  Didincis.  459 
lunigcr  (Fversmann),  Sphccius,  511 
lunigera  Dahlbom,  Cerceris.  181 
lunulata  (Rossi),  Cerceris,  583 
lunulata  (Thunberg),  Cerceris,  528 
luperus  Shuckard,  Diodontus.  122 
lusca  Spinola.  Bembix,  547 
lusingac  Lcclercq,  Psenulus,  1 73 
lusingi  (Leclercq),  Chalybion.  1£|1 
lusingum  Lcclcrcq,  Trypoxylon,  312 
lusitana  Beaumont.  Cerceris.  581 
lusitanica  Pulawski,  Astata,  212 
lusitanicus  Andrade,  Miscophus.  318 
lutaria  (Fabricius),  Mimcsa,  162 
lutaria  of  authors,  Podalonia.  HI 
lutasator  (Williams),  Liris,  216 
lutca  Gmelin,  Vcspa,  tH 
lutca  of  authors,  Parapsammophila.  HQ 
lutea  Sonan,  Bembix,  548 
lutca  Taschcnbcrg,  Cerceris,  578 
lutea  (Taschenberg),  Eremochares,  146 
luteicollis  (Lcpclcticr  and  Brullc), 

Tracheliodes,  405 
lutcil'rons  Radoszkowski.  Sphex,  1 1 7 
luteipaipis  Lepclcticr  and  Brullc, 

Crossoccrus.  401 
luteipcnne  (Fabricius),  Penepodium,  38, 

22 

luteipennis  (Cameron),  Liris.  215 
luteipennis  (Cresson),  Liris,  216 
luteipennis  (Gcrstaccker).  Zanysson,  475 
luteipennis  Mocsary,  Sphex,  116 
lutcipcs  F.  Smith,  Crabro,  1Q8 
luteitarse  Saussure,  Trypoxylon,  349 
luieivcntris  (A.  Morawitz),  Lindcnius,  3«4 
luteiventris  Turner.  Spilomcna,  121 
luteopictus  (Rohwer),  Pscnulus,  173 
luteosignatum  Arnold,  Trypoxylon,  312 
lutcotaeniatus  Gussakovskij.  Stizus,  521 
lutescens  Radoszkowski,  Bembix,  511 
lutescens  (Radoszkowski),  Sphccius,  511 
lutescens  Radoszkowski,  Stizus,  527 
lutescens  Turner,  Pison,  336 
lutescens  (Turner).  Psenulus,  HI 
lutcus  van  Lith,  Pscnulus,  122 
lutulenta  Arnold,  Cerceris,  585 
lutzi  Scullcn,  Cerceris,  5H3 
luxuriosa  Dahlbom,  Cerceris,  581 
luxuriosus  A.  Costa,  Crabro,  409 
luxuriosus  Morice,  Tachysphcx,  274 
luxuriosus  (Radoszkowski),  Psammaccius, 
516 

luxuriosus  (Schrottky).  Zanysson,  475 
luzoncnse  Rohwer,  Sceliphron, 
luzonensis  Crawford.  Cerceris.  583 
luzonensis  J.  Parker.  Bembix,  547 
luzonensis  Rohwer,  Dicranorhina,  252 
luzonensis  Rohwer.  Lana.  238 
luzonensis  (Rohwer),  Liris,  2M 
luzonensis  (Rohwer),  Potemistus,  181 
luzonensis  (Rohwer),  Psenulus,  L21 
luzonensis  Williams,  Nitcla,  325 
luzonia  Leclercq,  Lestica,  111 
lyauteyi  (Schulthess),  Pseudoscolia,  537 
lynchi  Brcthes,  Trypoxylon,  312 
lynchii  Brethes,  Cerceris, 
lynchii  (Holmbcrg),  Podagritus,  223 
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lynx  Breihcs,  Ccrccris.  SHi 

Lymd*  Say,  44^  224 

Lyrodon  Howard,  iA. 

Lyrops  Dahlbom.  42 

Lyrops  Illigcr.  il 

lysias  (Cameron),  Ectemnius,  427 

maai  van  Lith,  Pwnulus,  1  7■'^ 
mabwensc  Lcclcrcq,  Trypoxylon,  347 
macatanga  Brauns,  Ccrceiis,  583 
maccus  (Handlirsch),  Stictia,  5A1 
macilcntis  Saussurc,  Polemislus,  41.  I8S 
mackaycnsis  Turner,  Bembix,  547 
mackaycnsis  (Turner),  Ectemnius,  427 
mackayensis  Turner.  Tachysphcx,  224 
macololo  Brauns,  Cerceris,  582 
macra  Cresion,  Ammophila,  152 
macrocephala  (W.  Fox),  Isodontia,  12A 
macroccphalum  Turner,  Rliopalum,  389 
macrocola  Kohl.  Ammophila.  LSI 
macrodentatus  van  Lith,  Psenulus,  1  73 
macTogasicr  (Oahlbom),  Podalonia,  L41 
maerosticu  Vicrcck  and  Cockcrell, 

Ccrccris,  iSi 
macswaini  R.  Bohart  and  Schlinger, 

Oxylielun,  368 
macswaini  .Sculkn,  Cerceris,  583 
macula  (Fabricius).  Cerceris,  5S3 
macula  (Fabricius),  Prionyx,  133 
macutaris  (Gussakovskij),  Parapsammo- 

phUa.  139 
maculata  (Fabricius),  Stictia,  542 
maculata  Radoukowski,  Agitata,  212 
maculata  Radoszkowski,  Ccrccris,  iS2 
maculata  Radoszkow^iki,  Pseudoscolia. 
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maculatus  (Christ),  Philanthus,  566 
maculatux  Dahlbom,  Palarus,  29i 
maculatus  (Fabricius),  Fctemnius,  427 
macutatus  (Fabricius),  Nysson,  469 
maculatus  (Handlirsch),  Hoplisoidcs,  521 
maculaius  (Lcpclctier  and  BruUe), 

Crossoccrus,  402 
maculatus  Rccd,  llcliocnu^us,  4S3 
maculatus  van  Lith,  Psenulus.  LZ3 
maculatus  of  Romi,  Crossoccrus,  401 
maculiceps  (Cameron),  Trachypus,  568 
maculiccps  Tsuncki,  Cerceris,  SB2 
maculiclypeus  (W.  Fox).  Crossoccrus,  402 
maculicollis  Dalla  Torre,  Ampuiex,  ZH 
maculicollis  Tsuncki,  Dolichurus,  69 
maculicomis  (Cameron),  Ampuiex,  Ifi. 
maculicornis  E.  Saunders,  Tachytes,  265 
maculicornis  (F.  .Morawitz),  Gorytcs,  5111 
maculicornis  (Taschcnbcrg),  Ectemnius, 

424 

maculicrus  Beaumont,  Cerceris,  583 
maculifrons  Cameron,  Ammophila.  151 
maculil'ions  (Cameron),  DryudeUa,  21i 
maculifrons  Cameron.  Philanthus,  565 
maculipcnnc  F.  Smith,  Pison,  336 
maculipcnnis  (Cameron),  Hoplisoides, 
521 

maculipcnnis  Cameron,  Tachytes,  266 
maculipennis  (Giraud),  Hoplisoides,  521 
maculipcnnis  F.  Smith,  Crossoccrus,  402 
maculipcs  Arnold,  Miscophus,  318 
maculipcs  F.  Smith,  Oxybelus.  368 
maculipcs  (Mickel),  Nysson,  469 
maculipes  Tsuneki.  Psenulus.  121 
maculipes  (W.  Fox).  Mimesa.  142 
macuUlaisis  (Cameron),  Crossoccrus,  402 


maculitarsis  Cameron,  1'achytes.  26A 
maculitarsis  Schrottky.  Stictia,  542 
maculiventris  (Cameron).  Philanthus, 
maculiventris  Tournier,  Oxybelus,  368 
maculosus  (Gmclin),  Ectemnius,  427 
maculosus  (Gmelin),  Nysson,  469 
macuxi  Pate,  Zanysson,  475 
madagascariensis  Arnold.  Solierella,  313 
madagascaricnsis  Brethcs,  Philanthus, 

madasummac  van  der  Vecht,  Sphex,  115 
madccassa  Arnold,  Lyroda,  799 
madccassa  (Kohl),  Podalonia,  144 
madecassa  Saussure,  Bembix,  547 
madccassa  Saussure,  Larra,  238 
madccassum  Arnold,  Trypoxylon,  345 
madecassum  (Gribodo),  Chalybion,  103 
madccassus  Arnold,  Alysson,  458 
madecassus  Arnold,  Pscn,  IM 
madccassus  (Kohl),  Ammoplancllus,  200 
madecassus  (Kohl),  Gasirosericus,  256 
madccassus  (Schulthcss),  Ammatomus, 

m 

madcirae  (Dahlbom),  Podalonia,  145 
maderae  R.  Bohart.  Synnevrus,  470 
madcrospatanum  (Gmelin).  Sceliphron, 
106 

madrasiensis  van  Lith,  Pscn,  166 
madraspatanum  (Fabricius),  Sceliphron, 
106 

macklini  A.  Morawitz,  Crabro,  4Q& 
macrcns  Turner,  Tachytes,  264 
maesta  Dalla  Torre,  Cerceris,  584 
macstus  (Mickcl),  Diodontus,  112 
macstus  Mickel,  Tachytes,  265 
magarra  Evans  and  Matthews,  Bembix, 
412 

magdalena  C.  Fox.  Bembix,  212 
magdalcnac  "Vicrcck"  Strandtmann, 

Philanthus,  5M. 
magcllanicus  Williams,  Tachytes,  ?6S 
magellanum  (Leclercq),  Rhompaium,  389 
magnifica  Kohl,  Liris,  245 
magniflca  (Pcrty).  Editha,  54^  543 
magniFica  Schletterer.  Cerceris,  579 
magnificum  F.  Morawitz,  Chlorion,  2fl 
inugnificus  (F.  Smith),  Stizus,  522 
magnificus  (Provancher),  Philanthus,  564 
magnificus  Schrottky,  Trachypus,  569 
magrettii  Gribodo.  Sphex,  111 
magicttii  Gribodo,  Trypoxylon,  347 
magrettii  (H.mdlirsch),  Bembecinus,  532 
magrettii  (Mantero),  Brachystegus,  473 
mahatma  (Turner),  Podalonia,  144 
mahcnsis  (Cameron),  Liris,  246 
maia  Arnold,  Cerceris,  4M 
maia  (Bingham),  Isodontia,  1 23 
maiae  (Pate),  Epinysson,  472 
maldli  (Arnold),  Liris,  246 
maidii  Beaumont,  Tachysphex,  274 
maidii  Gussakovskij,  Ammoplanus,  198 
maidii  Richards,  Trypoxylon.  347 
maidii  Schulthcss,  Bembix,  547 
maidii  (Yasumatsu).  Isodontia.  L21 
maidlii  Kohl,  Oxybelus,  }M 
maindroni  Berland,  Tachytes.  265 
maindroni  van  der  Vccht,  SceUphron,  106 
maior  (Handlirsch),  Bembecinus.  ill 
maior  (MaidI),  Carinostigmus,  191 
major  Beaumont,  Lindcnius,  IM 
major  (Dalla  Torre),  Bembecinus,  531 
major  (F.  Morawitz),  Prosopigastra,  2S4 


major  (Gronblom),  Dryudclla,  215 
major  Kohl.  Ampuiex,  Z& 
major  KohL  Diodontus,  179 
major  Kohl,  Philanthus,  565 
major  Kohl  Trypoxylon,  3Ah 
major  Mickcl,  Oxybelus,  368 
major  (Rohwer),  Solierella,  312 
major  Spinola  Cerceris,  588 
major  (Tsuncki),  Carinostigmus, 
678 

majus  Richards,  Trypoxylon,  M2 
majuscula  (Kohl),  Crossoccrus,  401 
nukilingi  (Williams).  Crabro,  410 
malagassus  ^ussure,  Sphex,  1 15 
malaisei  (Gussakovskij),  Crossoccrus,  402 
malaisci  Gussakovskij,  Nysson,  470 
malaisei  Gussakovskij,  Trypoxylon,  347 
malaitensis  Krombcin,  Ccrccris,  iM. 
malayana  Cameron,  Cerceris,  585 
malayana  (Cameron),  Isodontia,  123 
malayanus  Handlirsch,  Sphecius,  SI  1 
malayanus  van  Lith,  Psenulus,  172 
maldiviensis  Cameron,  Bembix.  547 
maliensis  Empcy,  Ccrccris,  629 
maligna  Mercet,  Ancistromma.  242 
malignum  (Kohl).  Chalybion.  LQl 
maliki  Evans  and  Matthews,  Bembix,  547 
malkovskii  Pulawski,  Tachysphex,  221 
malyshcvi  Ahrens,  Crabro,  408 
mamillata  (Handlirsch),  Stictiella,  551 
manchuriana  Tsuncki,  Ccrccris,  583 
manchurianus  Tsuneki.  Lindenius,  2M 
mandarina  (F.  Smith),  Palmodcs,  1 27 
mandibulare  Fabricius,  Chlorion,  90 
mandibularis  Beaumont,  Solierella.  31  3 
mandibularis  Cameron,  Ammoplanus,  198 
mandibularis  (Cresson).  Passaloecus,  184 
mandibularis  Cresson,  Sphex,  1 1 5 
mandibularis  Dahlbom.  Oxybelus,  368 
mandibularis  (F.  Smith),  Ectemnius,  427 
mandibularis  (H.  Smith),  Mimumesa,  164 
mandibularis  Menke.  Liris,  246 
mandibubris  Patton.  Cerceris,  583 
mandibularis  Patton.  Tachytes.  264 
mandibularis  Tsuncki,  Pcmphrcdon,  ISi, 
mandibularis  Tsuneki,  Psen,  1£I 
mandibularis  Tsuneki,  Psenulus,  172 
rtundibularis  (Williams),  Dalara.  2^ 
mandibularis  Williams,  Solierella,  314 
mandibulata  (W.  F.  Kirby),  Podalonia,  144 
mandibulatum  Richards,  Trypoxylon,  347 
mandibulatum  Turner,  Pison,  336 
manduco  Lichtenstein,  Sphex,  1 19 
maneei  Banks.  Tachysphex,  276 
manicana  Arnold,  Ccrccris,  586 
manicatus  Lichtenstein,  Sphex,  1 10 
manifesta  Arnold,  Cerceris,  583 
manifestata  (Turner),  Williamsita,  422 
manflava  Tsuneki,  Cerceris,  577 
manilac  (Ashmcad),  Liris,  245 
manilensis  (Rohwer),  Liris,  245 
manjikuli  Tsuneki,  Hoplisoides,  521 
manjikuli  Tsuneki,  Tachytes,  265 
manni  Richards,  Trypoxylon,  347 
manni  Rohwer,  Oxybelus.  370 
mansueta  (F.  Smith),  Larra,  2ifi 
mantiraptor  Ferton,  Tachysphex,  222 
mantivorus  Beaumont,  Tachysphex,  273 
manzonii  Gribodo,  Miscophus,  318 
maracandensis  Radoszkowski,  Alysson,  458 
maracandica  Radoszkowski,  Ccrccris,  583 
maracandica  (Radoszkowski),  Olgia,  491 
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maracandicus  Radoszkowski,  Gastroseiicus, 

HI 

nuracandicus  (Radoszkowski),  Prionyx,  lii 
maracandicus  (Radoszkowski),  Tachysphex, 
221 

niaranhensis  (Ducke),  PaiadoUchuius,  ISi. 
marathroicus  (D«  Stefani),  Ammoplanus. 

marcellus  Lcclcrcq,  Podagritus,  i33 
tnarcia  NurM,  Cerceris,  583 
mareeba  Evans  and  Matthews,  Bembix, 
542 

margaretclla  Rohwer,  Ccrccris.  SfLl 
margarita  Beaumont,  Cerccris,  SHI 
marginalis  Gusvakovskij,  Ga&troscricun,  2S6 
marginalis  Perez,  Ammophila,  153 
marginalia  Turner,  Sphodroteii,  3f>4 
marginata  Cameron,  Cerceris,  583 
marginata  F.  Smith,  Cerccris,  5&2 
marginata  Gmelin,  Vespa,  b21 
marginatum  Cameron,  Trypoxylon,  J42 
marginatum  F.  Smith,  Pison,  '^36 
marginatus  F.  Smith,  Oxybclus,  2&& 
marginatum  (F.  Smith).  Prionyx.  L13 
marginatus  (Malloch),  Pluto,  171 
marginatus  (Say),  Passaloecus,  Ifii. 
marginatus  (Spinola),  Zanysson.  475 
marginellus  Spinola,  Oxybclus,  3<<R 
marginicoUis  (Cameron),  Stigmus, 
marginicollis  Gussakovskij.  Oxybelus,  3f>R 
marginifrons  Cameron.  Trypoxylon.  347 
marginipennis  (Cameron),  Euccrccris, 
59? 

marginula  Dalla  Torre,  Cerccris,  5S3 
nurhia  Evans  and  Matthews,  Bembix,  547 
mariannense  Yasumatsu,  Pison,  12£. 
maricandicus  Radoszkowski,  Oxybelus, 
3feK 

maricopa  Pate.  Belomicrus,  2^ 
marismortui  (Bytinski-Salz),  Podalonia, 

144 

maritima  Saussurc,  Cerc«ris,  583 
maritimus  F.  Smith.  Miscophus,  318 
maritimus  Marquet.  Oxybelus,  369 
marjoriae  van  Lith,  Psen,  1££ 
marlatti  (Rohwer),  Synncvrus,  470 
marlcyi  Arnold.  Belomicroides,  363 
marlcyi  Arnold,  Ccrccris,  ski 
marnonis  Handlirsch.  Stizus,  527 
marocanus  Shestakov,  Philanthus,  566 
maroccana  (Ginei  Mart),  Dryudella,  21A 
maroccana  .Mcrcct,  Bembix,  548 
maroccanus  Beaumont,  Belomicrus,  364 
maroccanus  Beaumont,  Tachysphex,  225 
maroccanus  (Dusmct),  Hoplisoidcs,  521 
maroccanus  Pulawski,  Tachytes,  2bS 
maroccnsis  (Tsuncki),  Carinostigmus,  191 
marshalli  (Turner).  Hoplisoides,  121 
marshalli  Turner,  Stizus,  522 
marshalli  Turner,  Tachysphex,  274 
marshalli  Turner,  Tachytes,  265 
marshi  Mcnke,  Ammophila,  152 
marsupiata  Handlirsch,  Bembix,  547 
marthae  Handlirsch,  Stizus,  122 
marthae  Willink,  Carlobembix,  ^  5i2 
martialis  Giner  Marf,  Cerceris,  583 
mariialis  Holmberg,  Trachypus,  56«> 
martinezi  Fritz.  Foxia.  122 
martjanowii  (F.  Morawitz).  Ectemnlus,  427 
marunum  Leclercq,  Isorhopalum,  390 
marusius  Pate,  Bclomicroides,  363 
masaicum  Turner.  Sceliphron,  IDS 


mashona  Arnold,  Tachysphex,  215 

Mil8llOn3F3(M6,  )\\ 

inasinissa  (Morice),  Podalonia,  IM 
masoni  Krombcin,  Ammopscn,  4j2, 1£1 
mason!  Williams,  Solierella,  lli 
massaica  Cameron,  Ammophila,  lil 
massaica  Cameron,  Bembix,  546 
massaica  Cameron,  Cerccris,  589 
massaica  (Cameron),  Liris,  244 
massaicum  (Cameron),  Chlorion,  90 
massaicum  Cameron,  Trypoxylon,  Ml 
massaicus  Cameron,  Dasyproctus,  420 
massilicnsis  (Kohl),  Ectcmnius,  121 
massiliensis  Morice,  Astata.  212 
massinissa  of  authors,  Podalonia,  ill 
mastogaster  F.  Smith,  Ccrccris,  583 
matabele  Arnold,  Oxybelus,  368 
matabcic  Empey,  Cerceris.  679 
matalensis  Turner,  Pscn,  I££ 
matangcnsis  (Turner),  Argogorytes,  122 
mateui  Giner  Man',  Cerceris,  S2& 
matinecoc  Pate.  Zanysson,  125 
matronalis  Dahlbom,  Tachytes,  2^ 
mattheyi  (Beaumont),  Bcmbccinus,  531 
mauiensis  (Blackburn),  Ectemnius,  122 
maura  (Fabricius),  Larra,  238 
mauretanica  Beaumont,  Bembix,  548 
mauretanicus  Handlirsch,  Gorytes,  SHI 
mauretanus  Pulawski,  Tachysphex,  274 
mauritanica  (Mercet),  Podalonia,  111 
mauritanicus  Linnaeus.  Sphex,  1 17 
mauritianus  Christ,  Sphex,  1 17 
mauritit  van  Lith,  Psenului,  LZl 
maurus  F.  Smith,  Sphex,  LL5 
maurus  (Lepeletier  and  Biullc),  Crosso- 

ccrus,  4(14 
maurus  (Rohwer),  Miscophus,  318 
maurus  (Rohwer),  Pscnulus,  173 
maurus  Rohwer.  Tachysphex,  221 
maurusius  Beaumont,  Belomicrus,  2£3 
maurusius  Valkeila,  Pcmphredon,  1S2 
mavTomoustakisi  Andrade,  Miscophus,  3I& 
mavromoustakisi  (Balthasar),  Ammatomus, 

S13 

mavromoustakisi  Beaumont,  Sphex,  1I£ 
mavromoustakisi  Giner  Man',  Cerceris, 
586 

maxillare  (Palisot  de  Bcauvois),  Chlorion, 

m 

maxillosum  (Poiret),  Chlorion,  20 
maxillosus  Fabricius,  Sphex,  LL6 
maxima  Maidl,  NiteLa,  125 
maximiUani  Kohl.  Sphex,  1 15 
maximiliani  Saussure,  Cerceris,  579 
mayeri  (Dc  Witz),  Ectcmnius,  427 
mayoni  Leclercq,  Isorhopalum,  390 
raayri  Brauns,  Mesopalarus,  44^  106 
mayri  (Handlirsch),  Bembecinus,  HI 
mayri  Richards,  Trypoxylon,  349 
mazaruni  Richards,  Trypoxylon,  349 
mazimha  Brauns,  Cerceris,  583 
mcateci  Krombein,  Gorytes,  501 
mcclayi  Menke,  Ammophila,  li2 
mcdca  (Handlirsch),  Stictia,  SAl 
media  Klug.  Cerceris,  Sfil 
medianum  W.  Fox,  Trypoxylon,  31& 
mcdiata  Crcsson,  Ammophila,  1 52 
mediator  Nurse,  Trypoxylon,  347 
mediatus  Fabricius,  Crabro,  408 
medicus  Leclercq,  Dasyproctus,  121 
meditata  Shestakov,  Cerceris,  5&1 
mediterranea  GistI,  Larra,  22&. 


mediterranea  Handlirsch.  Bembix,  548 
mcdiicrraneus  (Mil),  Lmdcnius,  iM 

iiKditcrrancus  Kohl,  Tachysphex,  274 
medium  Beaumont,  Trypoxylon.  346 
inedius  Dahlbom,  Diodontus,  122 
medius  (F.  Smith),  Pluto,  LH 
medius  W.  Fox,  Crabro.  408 
megacephala  Brethes,  Cerceris,  S&l 
megacephala  (F.  Smith),  Foxita,  416 
m«gaccphalus  (Rohwer),  Ectcmnius,  125 
megacephalus  (Rossi),  Crossocerus.  407 
megacera  (J.  Parker).  Glenostictia,  552 
megadonta  Cameron,  Bembix.  512 
mcgacrus  Turner,  Tachytes,  265 
Mcgalomma  F.  Smith,  52 
megalommiforme  (Strand),  Megistomp 

mum,  503 
Megalommus  Shuckard,  52 
megalophthalma  (Handlirsch), 

CItemnesua,  lfi2 
Megistammum  Schuiz,  52^  SOI 
Mcgalostizus  Schuiz,  51 
Megapodium  Dahlbom,  13 
Megastizus  Patton,  51 
megcrlei  Dahlbom,  Bembix,  547 
megerlei  (Dahlbom),  Tracheliodes,  105 
Megistommum  Schuiz,  52^  503 
melacna  F.  Smith,  Bembix,  549 
melaena  Murray,  Podalonia,  111 
melaenus  (Spinola),  Prionyx,  111 
melaina  Turner,  Cerceris,  583 
melampous  J.  Parker,  Stictiella,  551 
melanaria  Cameron,  Astata,  212 
melanaria  (Dahlbom),  Eremnophila, 

112 

melanaria  (Kohl),  Ancistromma,  260 
melanaria  Kohl,  Larra,  237 
melanarius, Arnold,  Oxybclus,  369 
melanarius  (Mocsary),  Palmodes,  '77 
melanarius  (Wesmael),  Crossocerus,  402 
mclanaspis  (Cameron),  Philanthus.  565 
melanaspis  J.  Parker.  Bembix,  547 
mclanchohca  F.  Smith,  Bembix,  547 
melancholicus  Arnold,  Tachytes,  2iS 
mclancholicus  Chenier,  Oxybelus,  1211 
melanderi  Arnold,  Philanthus,  565 
mctania  Turner,  Liris,  2A&. 
mclanica  (Giner  Man'),  Dryudella,  211 
melanius  (Rohwer),  Crossocerus,  402 
mclanoccphalum  Turner,  Pison.  13i 
melanocera  Cameron,  Ampulex,  Zfi. 
mclanochilos  Pate,  Crossocerus,  402 
melanochlorus  GmeUn,  Sphex.  LLZ 
mebnocnemis  Kohl,  Sphex,  112 
melanocnemis Turner,  Larra,  738 
melanocorne  Strand,  Trypoxylon,  312 
Melanocrabro  Perkins.  50 
melanocrus  Rohwer,  Passaloecus,  IM 
melanogaster  (Brethes),  Prionyx,  111 
mclanogastcr  Holmbcrg,  Ccrccris,  5H7 
melanogaster  (Kohl),  Crossocerus.  402 
mclanogastcr  Rick.  Aphelotoma,  20 
melanogaster  (Schrottky),  Megistom- 
mum, 503 

melanognathus  Rohwer,  Passaloecus,  IM 
melanoleucum  Richards,  Trypoxylon.  349 
melanonotus  van  Lith,  Psenulus,  LZl 
melanopa  Handlirsch,  Bembix,  547 
melanopoda  Strand,  Sphex,  1 1 6 
melanops  Turton,  Vespa,  622 
mclanoptera  Kohl,  Larra,  738 
melanopteron  Richards,  Trypoxylon,  348 
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mclanopterus  (Djthlbom),  Stizoides,  i2S 
melanopus  Brethes.  Cerceris,  iM 
mclanopus  Dahlbom,  Sphcx,  1 15 
melanopus  (Luca^),  Eremochaies,  lifi 
mcalnopus  Pate,  Nysson.  470 
mclanopygu.f  A.  Costa,  Tachytcs,  261 
melanopyius  (F.  Smith),  Paianysson,  308 
melanoM  Scullcn,  Euccrccris,  13i 
mcIanoMjma  F.  Smith,  Chlorion,  Sfi 
meianosoma  Gribodo,  Bembix,  .S47 
mcUnosoma  Rohwcr,  Pscn,  Lfi6 
melanospila  Cameron,  Cerceris,  SfiO 
mclanostcma  J.  Parker,  SticticUa,  2£J 
melanosticta  (Gmelin).  Mellinus.  442 
mcUnostoma  A.  Costa,  Bembix,  546 
melanostoma  Gmelin,  Vcspa,  627 
mclanotarMs  (Cameron),  Ectemnius,  427 
melanoiica  Pulawski,  Astata,  212 
mclanthc  Banks,  Cerceris,  5»'< 
melanothorax  Schletterei,  Cerceris,  Sfifi 
melanotica  Pulawski,  Astata,  212 
mclanolus  (F.  Morawitz),  Prionyx,  133 
mclanovittata  Scullcn,  Eucetceris,  221 
mclanoxanthum  (Schrottky),  Megistom- 

mum.  5iM 
mclanoxanthus  (F.  Smith),  Stizus,  577 
mclanura  F.  Morawitz.  Bembix,  547 
melanurum  Cameron,  Trypoxylon,  142 
melanurus  Mandlirsch.  Stizus,  527 
mclas  Gussakovskij,  Sphcx,  LIS 
melas  Kohl.  Tachysphex,  215 
mclas  M.  Mtiller,  Nysson,  4IQ 
mellloti  (Johnson  and  Rohwer),  Bicyrtes, 

mchnopus  (Kohl),  Lindcnius,  Ifil 
mellea  Scullen,  Eucerceris,  i21 
melleus  (F.  Smith),  Stizus,  527 
mellcus  Say,  Alysson.  4iiJ 
mcllicula  Turner,  Cerceris,  184 
inelliniroimis  F.  Smith,  Philanthus,  567 
MHLLININI.  59,  44S 
Mellinogastra  Ashmead,  ^ 
mcltinoidcs  (W.  Fox),  Lcstiphorus,  506 
Mellinus  l-abricius,  S 1 .  447 

Mellinusterius  Meunier,  U 
mcllipcs  (Crcsson),  Epinysson,  472 
mellipes  (Say),  Mimumesa,  1^ 
melpomene  (Arnold),  Gorytes,  5IL1 
memnon  Turner,  Tachytes,  265 
mcmnonia  (F.  Smith),  Liris,  246 
memorialis  Banks,  Entomognathus,  2fl2 
mendax  (F.  Smith),  Larra,  23S 
mcndescnsis  Brethes,  Cerceris,  584 
mendica  (Handlirsch),  Bicyrtes,  HZ 
mendicus  (Handlirsch),  Oicnoplus,  49^ 
mendozae  (Dalla  lorre),  Trachypus,  5fi2 
mendozana  Brethes,  Cerceris,  S&A 
mendozanum  Richards,  Trypoxylon,  349 
mcndozanus  Brcthcs,  Hcliocausus,  45  3 
mendozanus  (Brethes).  Hoplisoides,  521 
mcndozanus  Brcthcs,  Sphcx,  LIS 
mcndozanus  Brethes,  Tachysphex,  215 
menelaus  (Nurse),  Prosopigastra,  225 
meneliki  Arnold,  Phiianthus.  5^ 
menkei  Fritz  and  Toro,  Cerceris,  584 
mcnkci  Scullcn,  Euccrccris,  521 
menyllus  (Cameron),  Ectemnius,  427 
meraukensis  Cameron,  Tachytes,  265 
mcrbabunda  van  der  Vecht,  Cerceris,  5>tq 
merceti  Andradc,  Miscophus,  318 
merceti  Arnold,  Spilomcna,  193 
merceti  (Beaumont).  Hoplisoides,  121 


merceti  Beaumont,  Stizus,  i2& 
merceti  Brauns,  Nitela,  12i 
merceti  J.  Parker,  Bembix,  547 
merceti  (Kohl),  Lindenius,  IM 
merceti  (Kohl),  Podalonia,  iAA 
metgus  W.  Fox,  Tachytes,  2fii 
meridianus  van  Lith,  Psen,  lAZ 
mcridionalc  Gussakovskij,  Trypoxylon, 
349 

mcridionale  Richards,  Trypoxylon,  346 
meridionale  Turner,  Pison,  336 
meridionalis  A.  Costa.  Bembecinus,  53.531 
meridionalis  (A.  Costa),  Ectemnius,  122 
meridionalis  (Arnold),  Sphex.  LL4 
meridionalis  Beaumont,  P<cnulus,  173 
meridionalis  C.  Fox,  Steniolia,  Hi 
meridionalis  Ducke,  Anacrabro,  379 
meridionalis  Mocsary,  Oxybelus,  368 
meridionalis  (Tsuneki),  Mimumesa.  IM 
meropc  Arnold,  Cerceris, 
Merospis  Pate,  5i} 

mcrrcdincnsis  Turner,  Cerceris,  584 
mertoni  Strand,  Sphex.  Ll£ 
mcrucnsis  Cameron,  Ammophila,  LSI 
meruensis  (Cameron),  Isodontia,  1 23 
mervensis  Dalla  Torre,  Oxybelus,  36 B 
mervcnsis  Radoszkowski,  Bembix,  548 
mervensis  (Radoszkowski),  Podalonia. 
144 

mcrwensis  Radoszkowski,  Oxybelus,  ififi 
mescalero  Menke,  Ammophila.  Li2 
mcscalero  Pale,  Belomicrus,  ifij 
mescalero  (Pate),  Liris.  246 
mcscalero  Pate,  Pulverro.  42,  122 
mesillcnsis  Cockcrcll.  Bicyrtes,  537 
Mesocrabro  C.  Verhoeff,  42 
mcsomclacrui  l.ichtcnslein,  Sphex,  1 19 
MesopaUnis  Brauns,  44, 
mcsopleuralis  (F.  Morawitz),  Lindcnius, 

m. 

Mesopora  Wesmael,  4fl 
mcsopotamica  Brcthcs,  Cerceris,  584 
mesostcnus  (Handlirsch),  Ammatomus, 

Mctacrabro  Ashmead,  ill 
metallescens  Rayment,  Sericophorus,  302 
metallica  KohU  Ampulex,  IB 
metallicum  Taschenberg,  Chlorion,  82 
metallicus  C.  Verhoeff,  Miscophus,  318 
metallicus  Taschenberg,  Sphex,  Hi 
mctamelanica  Strand,  Bembix,  546 
Metanysson  Ashmead,  51. 480 
mctatarsalis  Gussakovskij,  Ammoplanus, 
198 

mctatarsalis  Turner,  Cerceris,  584 
mctathoracicus  (H.  Smith),  Epinysson, 
422 

metathoracicus  (Mickel),  Diodontus,  122 
mctopias  Kohl,  Oxybelus,  368 
mexicana  Cameron.  Mimesa.  I£2 
mcxicana  Crcsson,  Astata,  213 
mexicana  Gillaspy,  Steniolia.  152 
mexicana  (Handlirsch),  Stictia,  542 
mcxicana  (Rohwcr).  Solicrclla,  313 
mcxicana  Saussurc,  Cerceris,  584 
mexicana  (Saussurc),  Isodontia,  122 
mexicana  (Saussurc),  Podalonia,  144 
mexicana  Saussure,  Trypoxylon,  349 
mexicanum  Saussure,  Trypoxylon,  349 
mexicanus  (Cameron),  Enoplollndenius, 
415 

mexicanus  Cameron,  Entomognathus,  2&2 


mexicanus  (Cameron),  Psammaletes,  508 
mexicanus  (Cameron),  Trachypus,  568 
mexicanus  (Cresson),  Zanysson,  475 
mexicanus  (Handlirsch),  Bembecinus,  521 
mexicanus  Robertson.  Oxybelus,  26fi 
mexicanus  (Saussure),  Prionyx,  134 
mexicanus  Saussure,  Trachypus,  568 
mexicanus  Taschenberg,  Sphex.  1 1 7 
mexicanus  Williams,  Plcnoculus,  HI 
meyeri  Kohl,  Belomicrus.  363 
mianga  Evans  and  Matthews,  Bembix,  547 
micado  Cameron,  Ampulex,  Z& 
Micadophila  Tsuneki,  32 
micans  Cameron,  Ammophila,  152 
micans  (Eversmann),  Prionyx,  1 34 
micans  (Handlirsch),  Bicyrtes,  112 
micans  Kohl,  Ampulex,  I& 
micans  (Radoszkowski),  Tachysphex,  275 
micans  (Spinob),  Liris,  244 
micans  Taschenberg,  Sphex,  114 
micantipygus  Strand,  Tachytes,  2th. 
michaelsensi  Schuiz,  Lyroda,  299 
michelbacheri  R.  Bohart,  Phiianthus,  5^ 
michcneri  Leclcrcq,  Anacrabro,  379 
micheneri  Leclercq,  Notocrabro 
679 

micheneri  Scullen,  Cerceris,  584 
micipsa  (.Moricc),  Podalonia,  144 
mickeli  Giner  .Man'.  Cerceris,  588 
mickeli  Murray,  Podalonia,  \AA 
miconiae  Richards,  Microstigmus,  197 
Mkrobembex  Patton,  53^  538 
microccphalus  (Handlirsch),  Hoplisoides, 
ill 

Microcrabto  Saussure,  48^  222 
Microglosella  Rayment,  41 
Microglossa  Rayment,  4i 
micromegas  (Saussure),  Ciossocerus,  402 
micromcgas  Saussurc,  Tachysphex,  225 
micropunctata  Shestakov,  Cerceris,  1&4 
Microstictia  Gillaspy.  14 
mictostictus  (Hettich-Schaeffer),  Ectem- 
nius, 427 
Microsdgmui  Duckc,  41^  191 
midas  Arnold,  Tachytes,  2fifi 
midus  (Arnold).  Entomognathus,  382 
micgi  Mercct,  Nysson,  469 
miegii  Dufour,  Astata.  212 
mielatti  Leclercq,  Crossocerus.  402 
migiurtinicum  (Giordani  Soika).  Chlorion. 
20 

mildei  Dahlbom,  Bembix,  542 
miles  Schrottky,  Trachypus,  568 
miles  Taschenberg.  Parapsammophila,  122 
miliaris  (Cameron),  Eremnophila,  L42 
militaxis  Dahlbom,  Ccicciis.  IM 
militarls  (Gcrstacckcr),  Synnevrus,  470 
militaris  O.  Muller,  Sphex,  L12 
miUtaris  Saussurc,  Bembix,  547 
miUtaris  (Turner),  Podagritus,  222 
mitleri  Turner,  Sphecius,  Hi 
Millimus  GimmerthaL  11 
millironi  Krombein,  Cerceris,  5M 
milisi  Cockeretl.  Dryudella.  215 
miltoni  (van  Lith),  Pscnco,  161 
miltosa  Scullen,  Cerceris,  Ulfi 
mima  Handlirsch,  Bembix,  547 
Mimesa  Shuckard,  40,  \hX 
inlmetes  (Handlirsch),  Megistommum, 
5112 

mimetica  (Cockcrcll),  Clitemncstra,  489 
mimeticus  Honorc,  Miscophus,  318 
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mimcticus  Schrottky,  Tachytcs,  261 
mimica  Cresson,  Ceroeris, 
mimica  Menke,  AmmophUa,  LS2 

mimicui  (Arnold),  Enloinognalhus,  383 

mimicus  (Arnold),  Lcstiphorus,  506 
mimulus  Valkeila.  Ny»on.  462 
mimulu5  R.  Turner,  Sphcx,  1_LS 
mimlcus  (Biidwell),  Saliosthethus,  320 
Mimumesa  Malloch,  40^  162 
minamikawai  Tsuncki,  CroMocerus.  402 
minarum  Ducke,  Solierella,  lO 
minax  Arnold,  Astata,  213 
minax  (Kohl),  Podalonia,  L44 
minax  Mickel,  CerccrU,  -Sa4 
mindanao  Mcnkc,  Lir»,  246 
mindanaocnMs  (Rohwer),  Psenulus,  111 
mindanaoensis  Williams,  Liris,  246 
mindanaocnsiii  (Williams),  Liris.  246 
mindoioensts  (van  Li(h),  Psenco,  L6i 
mindorcnsis  Williams,  Tachysphex,  276 
miniatuius  Arnold,  Tachysphex,  22i 
minicum  Arnold,  Pison,  33<> 
minidoka  Pate.  Belomicrus,  i6J 
minima  Beaumont,  Prosopigastra,  2fi5 
minima  (Arnold),  Liris,  246 
minima  (MaidI),  Liris,  246 
minima  Schlcttcrcr,  Cerccris,  SM 
minima  Schoberlin.  Ammophila,  IL 
minima  (Schulthcss),  Pseudoscolia.  i2i 
minima  Turner.  Lyroda,  222 
minimus  (Gassakovskij.  Belomicrus,  363 
minimus  (Packard).  Crossocerus,  402 
minimus  Rohwer,  Nysson,  469 
minimus  (Turner),  Acanthoslethus,  474 
minimus  (W.  Fox),  Tachysphex,  212 
minitulus  (Arnold),  Crossocerus,  40? 
minor  (Arnold),  Bembecinus,  ill 
minor  Beaumont,  Trypoxylon.  246 
minor  (F.  Morawitz),  Palmodcs,  L22 
minor  Gussakovskij,  Pemphredon,  l£l 
minor  Kohl.  Ampulex,  IB 
minor  Kohl.  Astata,  21  3 
minor  Kohl.  Philanthus,  S6S 
minor  Lepclcticr.  Ammophila,  Li2 
minor  Marechal.  Ammoplanus.  19& 
minor  (Mickel),  Oxybclus,  i63 
minor  (Provancher),  Tachysphex,  221 
minor,  Rohwer,  Tachytcs,  266 
minor  van  Lith,  Psen.  IM 
minor  Williams,  Larropsis,  2i£ 
minos  (Beaumont),  Chalybion,  ifH 
minos  Schrottky.  Tachytes,  265 
minuscula  Turner,  Ceroeris,  iM 
minusculum  Lcclcrcq,  Rhopalum.  i&S 
minuta  Frivaldsky,  Ammophila.  Li2 
minuta  Lepeletier,  Cerccris,  -S»7 
minutior  Maidl.  Cerccris,  584 
minutissima  Maidl,  Cerccris,  584 
mmutissimus  Arnold.  Belomicrus,  Ihl 
minutissimus  F.  Morawitz,  Oxybclus,  368 
minutissimus  (Radoszkowski),  Spllo- 

mcna,  193 
minutula  (Handlirsch),  Sticticlla,  Sil 
minutulus  Arnold.  Tachysphex.  273.  225 
minutus  Andradc.  Miscophus,  31 H 
minutus  Arnold,  Miscophoides,  122 
minutus  Arnold,  Nysson,  469 
minutus  (Fabricius),  Diodontus,  LZ2 
minutus  (Malloch),  Pluto,  L2I 
minutus  (Mocsiry),  Hoplisoides.  i2i 
minutus  Nurse,  Tachysphex.  215 
minutus  Rayment.  Scricophorus,  202 


minutus  Rohwer,  Tachytes,  265 
minutus  (Tournier),  Psenulus,  LU 
minutus  (Wagner),  Pemphredon,  152 
minya  Evans  and  Matthews.  Bcmbix.  547 
mionii  Guerin-Meneville,  Stizoides,  122 
mirabilis  Berland,  Ampulex,  Z& 
mirabilis  (Gussakovskij),  Eremochares,  146 
mirabilis  Shestakov,  Cerccris,  578 
mirandum  (Kohl),  Chlorion,  20 
mirandus  (W.  Fox).  Oryttus,  5flS 
miriHca  Pate,  Solierella,  ILl 
miriflcus  Kohl.  Belomicrus,  363 
mirus  (Arnold),  Bembecinus,  531 
mirus  Kohl,  Tachytcs,  266 
miscella  Mercet,  Bembix,  545 
MlSCOPHINl,  60,  29L  224 
.Miscophinus  Ashmead,  4i 
MiscophoideUus  Menke.  45^  122 
miscophoides  (Arnold),  Liris,  246 
miscophoides  (Arnold),  TAchysphex,  22i 
Miscophoides  Brauns,  4i,  122 
miscophoides  Spinola,  Solierella,  4^  HI 
MiKophus  Jurine,  4;i.  314 
Miscothyris  F.  Smith,  51 
Miscothyris  Shuckard,  51 
Miscus  Jurine,  40 
miserabilis  J.  Parker,  Bembix,  542 
misoolensis  Krombein,  Cerceris,  5£4 
mitis  Turner,  Tachytes,  266 
mitjaevi  (Kazenas),  Lcstiphorus,  506 
mitia  ScuUen,  Cerceris,  SJZS 
mitlaensis  Alfieri,  Ammophila,  152 
mitrata  Bingham,  Cerccris,  580 
mitulus  (Arnold),  Bembecinus,  511 
mixta  Radoszkowski,  Cerccris,  578 
mixta  (W.  Fox),  Mimumesa,  164 
mixius  Fabricius.  Sphex,  LL2 
mixtus  Snoflak.  Lindenius,  IM 
miyanoi  Holmberg,  Cerccris,  584 
mizubo  Leclercq,  Ectemnius.  422 
mizuho  (Tsuncki),  Ectemnius,  422 
mizuko  Leclercq,  Ectemnius,  427 
mocanus  Leclercq,  Anacrabro,  122 
mochiana  Giordani  Soika.  Ceroeris,  584 
mochii  Arnold,  Miscophus,  Ufi 
mochii  Arnold,  Nitela.  325 
mochii  (Beaumont),  Holotachysphex,  2fi2 
mochii  Giordani  Soika,  Sphex.  LLS 
mocsaryi  Brauns.  Prosopigastra,  2&S 
mocsar>-i  Dalla  Torre,  Sccliphron,  106 
mocsaryi  Frivaldsky,  Ammophila,  L5i 
mocsaryi  Handlirsch.  Scapheutes,  46. 155 
mocsaryi  Handlirsch,  Stizus,  527 
mocsaryi  Kohl,  Ampulex,  2& 
mocsaryi  Kohl.  Cerccris,  5fiQ 
mocsaryi  Kohl,  Crabro,  4(18 
mocsaryi  (Kohl),  Pencpodium,  22 
mocsaryi  (Kohl),  Prionyx,  IM 
mocsaryi  Kohl.  Spilomena,  121 
mocsaryi  Kohl,  Tachysphex,  215 
moczari  Tsuncki,  Ceroeris,  584 
moczari  Tsuneki,  Oxybelus,  3£& 
moczari  (Tsuneki),  Podalonia,  L44 
moczari  Tsuneki,  Tachysphex,  215 
modesta  F.  Smith,  Cerceris,  584. 
modesta  (F.  Smith),  Liris,  246 
modesta  Handlirsch,  Bembix,  542 
modesta  Mocsary,  Ammophila,  L52 
modesta  Mocsary,  Dryudella,  215 
modesta  Radoszkowski,  Olgia,  ^  4S1 
modesta  (Rohwer),  Mimumesa,  164 
modesta  (Rohwer),  Solierella,  ill 


modestum  Rohwer,  Rhopalum,  ISS 
modestus  Arnold,  Gastrosericus,  256 
modcstus  Arnold,  Miscophus,  318 
modestus  Arnold.  Tuchysphox.  275 
modestus  Brethes,  Oxybelus,  it& 
modestus  (Cresson),  Pscudoplisus,  501 
modestus  (F.  Smith),  Bembecinus.  511 
modestus  F.  Smith.  Sphex,  115 
modestus  F.  Smith,  Tachytcs,  266 
modestus  (K»hl),  Belomicrus,  161 
moebii  HandUrsch,  Bembix,  547 
moebii  Kohl,  Ampulex.  23 
moenkopi  Mcnkc,  Ammophila,  152 
moenkopi  Pate,  Ammoplanops.  197 
mocrens  Arnold,  Tachytcs,  265 
moerens  (Turner),  Acanthostethus,  424 
mocsta  Dc  Stefani,  Cerceris,  5M 
moestissima  Guiglia,  Cerceris,  5M 
mocstus  (Cresson),  Epinysson,  472 
moggionis  Arnold,  Cerceris,  584 
.Mohavena  Pate,  42 
mojavcnsis  ScuUen,  Eucerceris,  5S2 
mojavensis  Williams,  Plcnoculus,  111 
mokari  Evans  and  Matthews,  Bembix,  542 
moksari  Marquet,  Ammophila,  L54 
molesta  Arnold,  Cerccris,  589 
molokaiensis  (Perkins),  Ectemnius,  427 
molucca  Leclercq.  Lcstica,  411 
moma  Evans  and  Matthews,  Bembix. 
512 

mombasae  Arnold,  Cerceris,  5&Q 
monachi  .Menke.  Ammophila.  152 
monachus  Gcrsiacckcr,  Oxybclus,  367 
monachus  Mercet,  Nysson.  469 
moncdula  Handlirsch,  Bembix,  547 
Monedula  Latreille,  54 
moncduloides  (F.  Smith),  Bembecinus, 
531 

moncduloides  (Packard),  Tanyoprymnus, 
53.512 

moneta  F.  Smith,  Ammophila.  L52 
monetarius  F.  Smith,  Tachytes,  266 
mongolensis  Tsuneki,  Ammophila,  L52 
mongolensis  Tsuneki,  Ammoplanus,  I3h 
mongolensis  Tsuneki.  Argogorytes,  422 
mongolensis  Tsuneki.  Cerceris.  584 
mongolensis  Tsuncki,  Crossocerus,  404 
mongolensis  (Tsuncki),  Synncvrus,  470 
Mongolia  Tsuncki,  54 
mongolica  F.  Morawitz,  Mimesa,  162 
mongolica  (F.  Morawitz),  Parapiagetia, 
2fll 

mongolica  Tsuncki,  Bembix,  547 
mongoUca  Tsuneki,  Cerceris,  585 
mongoUca  (Tsuncki).  Dryudella.  215 
mongoUca  Tsuneki,  Spilomena,  121 
mongolicus  F.  Morawitz,  Philanthus,  565 
mongolicus  Gussakovskij,  Gastros«ricus, 
256 

mongoUcus  Kohl,  Tachysphex,  225 
mongolicus  Tsuncki,  Ammoplanops,  197 
mongolicus  Tsuneki.  Belomicrus.  161 
mongolicus  Tsuneki,  Bembecinus,  512 
mongoUcus  Tsuneki,  Crabro.  408 
mongolicus  Tsuncki,  Diodontus,  1 79 
mongolicus  Tsuncki,  Gorytcs,  501 
mongoUcus  Tsuneki,  Lindenius,  1S4 
mongolicus  Tsuncki,  Miscophus,  318 
mongoUcus  Tsuneki,  Oxybelus,  162 
mongoUcus  Tsuneki,  Passaloecus,  1£4 
mongolicus  Tsuneki,  Stizus,  527 
monglicus  Tsuneki,  Tachytcs,  266 


670  SPHECID  WASPS 


Moniaecera  Ashmead,  £2^  .194 
monilicornis  Dahlbom,  Pasialoccus.  1 M 
monilicornis  Moricc,  ParapummophlU, 

m 

mono  Pate.  Belomicrus.  Mi 
monocera  Kohl,  Cerceris,  5M 
monochroma  (Pulawski),  DryudcUa,  212 
monodi  (Bcrland),  Bcmbccinus,  ill 
monodon  (Handliisch),  Bembecinus,  HI 
monodonta  (Say),  Microbcmbcx,  S3t 
monoensis  Scullen,  Eucerceris.  592 
Monamatium  Shuckard,  12 
monozonus  (Cameron).  Ectemnius,  427 
monstriflcum  KohL  Tiypoxylon.  349 
monstrosum  (Kohl),  Chalybion,  LQi 
monstrosus  (Dahlbom),  Crosfocerus,  400 
monstrosus  (Handliisch),  Afrogorytes,  53^ 
523 

monstrosus  of  authors.  Crossocerus.  403 
monstrosus  (Tsuneki),  Carinostlgmus.  L2i 
monstruo^um  Tsuneki,  Trypoxylon, 

montana  Cameron.  Ampulex,  7£ 
montana  (Cameron),  Podalonia,  IM 
montana  (Cresson),  Dryudella.  21i 
montana  Cresson.  Euccrceris,  Sil 
montana  (Leclercq),  Dicranorhlna,  2i2 
montanum  Cameron,  Pison. 
montanum  Schulz,  Trypoxylon,  Ml 
monianus  (A.  Co«ta),  Psenulus,  LZi 
monlanus  (Cameron),  Pscnulus,  L22 
monianus  (Cameron),  Pscudopllsus,  2121 
montanus  (Cresson),  Ectemnius,  426 
montanum  (Cresson).  Tachysphcx,  275 
montanus  Dahlbom.  Pcmphrcdon,  1J&2 
montanus  (F.  Morawitz).  Palmodes,  122 
montanus  (GistI).  Ectemnius.  426 
montanus  Gussakovskij,  .Miscophus,  318 
montanus  (Radoszkowski),  Tachysphex. 
222 

montanus  Robertson.  Oxybelus,  370 
montealban  Scullen,  Cerceris,  584 
montczuma  Cameron.  Ammophila,  152 
montczuma  Cameron.  Cerceris.  i&A. 
montezuma  (Cameron),  Lindenius,  384 
montezuma  (Cameron),  Liris,  2AA 
montezuma  (Cameron),  Pseneo.  Ifii 
montczuma  F.  Smith,  Stcniolia,  i51 
monticola  Arnold,  Ampulex,  22 
monticola  Arnold,  Cerceris.  5iM 
monticola  (Cameron).  Pseneo.  IM 
monticola  Dalla  Torre.  Tachysphex,  272 
monticola  Eighmc,  Pulvcrro,  122 
monticola  (Giner  Marf).  Dryudella.  21S 
monticola  Gussakovskij,  Ammoplanus, 
198 

monticola  (Packard),  Crabro,  40K 
monticola  (Packard),  Pscn,  166 
monticola  (Perkins).  Ectemnius,  427 
monticola  Tsuneki,  Diodontus,  1 79 
monticola  Tsuneki,  Trypoxylon,  347 
montivaga  Cameron,  Cerceris,  583 
montivaga  (Cameron).  Liris,  746 
montivagans  (Strand),  Ectemnius,  426 
montivagum  Arnold,  Trypoxylon,  1A2 
montivagus  (Arnold),  Hoplisoides,  i21 
montivagus  Arnold.  Tachysphex,  21A 
montivagm  (Cameron),  Ectemnius.  428 
montivagus  Cameron.  Stigmus,  ISS 
montivagus  (Dalla  Torre),  Pseneo,  IhS. 
montivagus  (Mocsiry),  Gorytes,  SHI 
mookoensis  Tsuneki,  Diodontus,  LZS 


mookosis  Tsuneki.  Tachysphex,  221 
moonga  Evans  and  Matthev^s,  Bcmbix, 
541 

mopsus  (Handlirsch),  Synnevrus,  470 
moraballi  Richards.  Trigonopsis.  2£ 
morabaUi  Richards,  Trypoxylon,  341 
moralesi  Giner  Man',  Astata,  21i 
morata  Crcvson,  Cerceris,  5^ 
moravicus  Balthasar,  Miscophus,  318 
moravicus  (Snotlak),  Dicnoplus,  496 
morawltzi  (Ed.  Andre).  Podalonia,  144 
morawitzi  (Gussakovskij),  Crossocerus, 
4112 

morawitzi  Mocsary,  Cerceris,  584 
morawitzi  Pulawski,  Tachysphex,  212 
morawitzi  (Radoszkowski),  DIenoplus, 
496 

mordax  Kohl,  Liris,  246 
mordax  Krombein,  Cerceris.  1&4 
morclcnsis  (Williams),  Paradolichurus, 
211 

morelos  Scullen,  Cerceris,  Sfifi 
moricci  Beaumont,  Oxybelus,  2i& 
moricei  E.  Saunders,  Gastrosericus,  2^ 
moricci  Kohl,  Belomicrus,  363 
moricei  Kohl,  Diodontus,  1  79 
moricci  Mercet,  Prospigastra,  2&S 
moricci  Shcstakov,  Cerceris,  588 
morici  Shcstakov.  Cerceris,  ififi 
morio  Cresson,  Diodontus,  LSI 
morio  Kohl,  Liris,  246 
morio  (Kohl),  Palinodes,  L22 
morio  Lepeletier  and  Brulle,  Crossocerus. 
401 

morio  Vander  Linden,  Pemphredon.  IS2 
moroderi  Gmcr  .Man',  Cerceris,  584 
morosa  (P.  Smith),  Isodontia,  L22 
morosula  Brauns,  Cerceris.  584 
morosum  F.  Smith,  Pison,  336 
morosus  Chevrier,  Oxybelus,  262 
morosus  (F.  Smith),  Tachysphex,  22S 
Morphota  F.  Smith,  44 
morrae  Strand,  Ceiceiis,  iM 

morrae  (Strand),  Litis,  346 
morrcnsis  (Strand),  Hoplisoides,  121 
moirisoni  (Cameron),  Podalonia,  144 
morrisoni  Richards,  Trypoxylon,  14S 
mortifer  Valkeila,  Pemphredon,  LS2 
mortucllus  Cockcrcll,  Trachcliodcs,  IL 
405 

morluum  Cockerell.  Chalybion,  33, 103 
morula  Giordani  Soika,  Cerceris,  IM 
morula  Scullen.  Eucerceris.  591 
mossambica  Gribodo,  Cerc-eris,  584 
Motet  Kohl,  42.  241 
mottcnsis  Mickcl,  Oxybelus,  369 
moultoni  Turner.  Ampulex,  1£ 
mozambicus  (Arnold),  Ectemnius.  425 
mucronata  (Jurine),  Ammophila,  Li3 
mucronatus  (Fabricius),  Oxybelus,  368 
mucronatus  Packard,  Oxybelus,  36S 
mucronatus  (Thomson),  Crossocerus,  4£LL 
mucscbccki  (Krombein),  Liris,  246 
muiri  Turner,  Dasyproctus,  421 
mukodzimaensis  Tsuneki,  Bembecinus, 
530 

mullewanus  Leclercq,  Podagritus,  3S3 
multiannulatus  Dalla  Torre,  Philanthus, 
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multicolor  Arnold,  Cerceris,  5211 
multicolor  Turner,  Stizus.  522 
multifasciatus  Tsuneki,  Belomicrus,  261 


multiguttata  Turner.  Cerceris.  584 
multiguttatus  (Arnold).  Bembccinus.  531 
multiguttatus  Arnold,  Palarus,  221 
mullimaculatus  Cameron.  Philanthus,  565 
multipicta  F.  Smith.  Bembix.  MI 
multipicta  F.  Smith,  Cerceris,  5M 
muliipictoides  Giordar.i  Soika,  Cerceris, 
5A2 

multipictus  (Rohwer),  Pscnulus,  121 
multipunctatus  (van  Lith).  Pseneo,  162 
multistrigatum  Turner,  Pison,  336 
multistrigosa  Reed,  CUtemnestra.  489 
munakatai  (Tsuneki),  Ectemnius,  427 
munakatai  Tsuneki,  Stigmus,  1^ 
munda  Mickel,  Cerceris,  5M 
mundula  Kohl,  Larra,  21S 
mundurra  Evans  and  Matthews,  Bembix, 
542 

mundus  (Beaumont),  Dicnoplus,  496 
mundus  W.  Fox.  Tachysphex,  221 
munta  Evans  and  Matthews,  Bembix,  542 
murarium  (F.  Smith),  Sceliphron,  1116 
murgabensis  (Gussakovskij),  PIcnoculus,  311 
mufgabica  Radoszkowski,  Cerceris,  584 
murina  (Dahlbom),  Liris,  246 
murorum  (Latreille),  Cros.^ocerus,  403 
murotai  Tsuneki.  Ampulex,  2& 
murotai  Tsuneki,  Rhopalum.  389 
murotai  Tsuneki.  Trypoxylon,  242 
Murrayclla  R.  Bohart  and  Mcnkc,  22 
murrayi  Menke.  Ammophila.  152 
musacus  (Cameron).  Dasyproctus,  420 
musca  Handlirsch.  Bembix,  547 
muscicapa  Handlirsch,  Bembix,  545 
mushaense  Tsuneki.  Rhopalum,  3SS 
muspa  (Pate),  Liris.  24fi 
mutabilis  (Arnold),  Bembccinus,  511 
mutabilis  Arnold,  Cerceris,  5M 
mutatum  Kohl,  Trypoxylon.  342 
mutica  Dahlbom,  Ammophila,  112 
muticus  Kohl,  Sphex,  LIS 
mutilatum  Richards.  Trypoxylon,  242 
mutilloidcs  (Duckc).  Losada.  4HQ 
mutiiloidcK  Kohl,  Ampulex,  2B 
mutilloidcs  Walker.  Tachytes,  266 
Mutillonitela  Bridwell,  45 
mweruensis  (Arnold),  Hoplisoides,  121 
mwcrucnsis  (Arnold),  Sphcx,  115 
mycerinus  Beaumont,  Tachysphex,  225 
myersi  Turner.  Miciostigmus.  122 
mycrsianus  (Rohwer),  Pscn,  IM 
mystaceus  (Linnaeus),  Argogorytes,  492 
mysticus  (Gerstaecker).  Acanthostetlius, 
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mysticus  Pulawski,  Tachysphex,  773 

nabaiaeus  Beaumont,  Dincius,  Z16 
nabatcus  Byttnski-Salsz,  Philanthus,  566 
nadigi  Roth,  Ammophila,  112 
nadigi  Roth,  Stizus,  522 
nadigi  Shcstakov,  Cerceris  512 
nacfi  (Beaumont),  Bembccinus,  ill 
nagamasa  Tsuneki,  Cerceris.  584 
nagamasae  Tsuneki.  Trypoxylon,  341 
nalandicum  Strand,  Sceliphron,  1115 
namana  (Bischoff).  Liris,  246 
namaqua  Arnold,  Philanthus.  Shi 
nambui  Tsuneki,  Bembecinus,  511 
nambui  Tsuneki,  Tachysphcx,  275 
nambui  Tsuneki.  Trypoxylon,  342 
namkumiensis  (Laidlaw),  Piionyx,  134 
nana  Arnold,  Astata,  212 
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nana  Arnold,  Tuchytolla,  2S7 
nana  (Bingham),  Lirts,  Hh. 
nana  Shcstakov,  Cerceris,  5M 
nannophyes  Merisuo,  Pemphrcdon,  L&2 
nanulus  Strand,  Sphcx,  Hi 
nanus  Arnold,  Tachysphex.  225 
nanus  Bingham,  Oxybelus.  2£3 
nanus  (Cameron),  Rntomognathu«,  2&2 
nanus  (Handlirsch),  Bembecinus,  Sll 
nanus  Handliisch,  Nysson,  462 
naranhun  Tsuncki,  Tachysphex,  27S 
narcissus  Lcclcrcq.  Piyumoides,  Hi 
narratus  Leclcrcq,  Entomognathus,  1&2 
nasalis  F.  Morawitz,  Tachysphex,  22S 
navilis  Provanchcr,  Ammophila,  LSI 
naulis  R.  Bohart,  Phiknthus, 
nasica  Viereck  &  Cockerell,  Cerceris,  .^84 
naMCOtnis  (F.  Smith),  Lamocrabro,  Hi 
nasicoinis  Gussakovskij.  Tachytes,  266 
nasicomis  van  Lith,  Pvsnulus,  1 73 
nasidens  Schlctterer.  Cerceris.  584 
nasuta  (Christ),  Rubrica.  511 
nasula  Dahlbom,  Cerceris,  ^ 
nasuta  Er.  Andre,  Ampulcx,  ZS 
nasuta  J.  Parker,  Microbembex,  S39 
na%uta  Latrcillc,  Cerceris,  i&fi 
nasuta  Lepeletier,  Ammophila.  122 
nasuta  Lepeletier,  Cerceris,  sa? 
nasuta  Morice,  Bembix.  547 
nasutum  Tsuncki,  Trypoxylon, 

nasutus  Bischoff,  Oxybelus,  1^ 
nasutus  (Cameron),  Brachystegus,  123 
nasutus  Gribodo.  Llndenius,  384 
nasutus  Tsuncki,  Ammoplanus,  198 
natalensis  Arnold.  Oxybelus.  369 
natalcnsis  Arnold,  Philanthu.s, 
natalensis  (F.  Smith),  Pseudoplisus,  503 
natalcnsis  Suussurc,  Cerceris,  584 
natalensis  Saussure,  Tachytes,  266 
natalis  Dahlbom,  Bembix,  545 
natalis  J.  Parker.  .Microbembex,  i2S 
natallena  Brimley.  Cerceris,  S&l 
nathani  Lcclcrcq,  Entomognathus,  18? 
nativitatis  Costa,  Cerceris,  576 
nattereri  Kohl,  TAchysphex,  224 
nattereri  Richards.  Trypoxylon,  MS. 
navajo  Pate,  Foxia,  122 
naviculatus  Villers.  Sphex,  LLZ 
navigatrix  Strand,  Cerceris,  576 
navitatis  F.  Smith,  Cerceris,  576 
neahminax  Scullen,  Cerceris,  Sfi4 
ne^a  Nurse,  Larra,  2i& 
nearctica  Kohl,  Ammophila,  Li2 
nearctlca  R.  Bohart,  Prosopigastra.  2S2 
nearcticum  (Kohl),  Chlorion,  82 
neaicticus  Kohl,  Pemphredon,  L&2 
ncavei  (Arnold),  Sphex,  LLi 
neavei  Kohl,  Stizus,  126 
ncavei  Turner,  Gastrosericus,  1^ 
neavei  (Turner),  Liris,  246 

ncavei  Turner,  Prusopisaxtra,  2fi2 

neavei  Turner,  Stizus,  522 
neavei  Turner,  Tachytes,  262 
neboissi  Leclercq,  Rhopalum,  I&2 
nebrascensis  U.  Smith,  Mimesa,  I&l 
ncbrasccnsis  U.  S.  Smith,  Cerceris,  584 
nebulosa  Cameron,  Cerceris,  SM 
nebulosa  F.  Smith,  Ampulex,  2& 
ncbulosus  (Packard),  Hoplisoides,  521 
Nectancbus  Spinola,  IS 
nectarinoides  (Ducke),  Bcmbecinus,  530 


nefcrlitt  Mcnke,  Ammophila.  I  ^"i 
neghelliensis  Guiglia,  Cerceris,  584 
neglecta  Dahlbom,  Bembix,  512 
neglecta  (F.  Smith).  Wtlliainsita,  122 
neglectum  Kohl,  Trypoxylon,  349 
neglectus  (Cresson),  Bembecinus,  ill 
neglectus  Handlirsch,  Gorytes,  SHI 
negtcctus  (Rohwer),  Argogorytes, 
neglectus  Turner,  TAchytes,  2fifi 
neglectus  (Wagner),  Pemphredon.  L&l 
negrosensis  (Williams),  Lirls,  ?46 
nclli  (Vicrcck),  Crossoccras,  40? 
ncmacnsis  Arnold,  Cerceris,  587 
ncmoralis  (Arnold),  Bembecinus,  531 
nemoralis  (Arnold),  Ciossocerus,  ifli 
nemoralis  Evans,  Sphodrotes,  3M 
nenicra  Saussure,  Cerceris,  584 
ncnitra  Saussure,  Cerceris,  584 
neniiroidea  Bischoff.  Cerceris.  584 
Neoblepharipus  Lcclcrcq.  48^  398 
Neodasyproctus  Arnold,  49^  418 
Neodiodontui  Tsuneki,  4Q,  LZ£ 
Neofoxia  Vicreck,  IQ 
neogenita  Schuiz,  Cerceris,  584 
Neogorytes  R.  Bohart,  52, 122 
ncomcxicna  Johnson  and  Rohwer. 

Microbembex,  539 
neomexicanus  Court  and  R.  Bohart, 

Lindcnius,  384 
neomexicanus  Rohwer,  Diodontus,  1 79 
neomexicanus  Rohwer,  Tachysphex,  272 
neomexicanus  Strandtmann,  Philanthus, 
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Neomimesa  Perkins,  40,  167 
Nconysson  R.  Bohart,  5L 470 
Neoplisus  R.  Bohart.  51,  504 
ncoiusticus  R.  Bohart,  Nysson,  469 
Ncosphcx  Rccd,  22 
neotropica  Kohl,  Ampulex,  IS 
ncotropicum  F.  Parker,  Diploplectron,  211 
neotropicum  Menke,  Pison,  337 
neotropicus  Kohl,  Sphcx,  LLS 
neotropicus  Kohl,  Stigmus,  Lfi2 
ncoxcna  F.  Smith,  Ammophila,  LSI 
neoxenus  (Kohl),  Prionyx,  LLI 
ncpalensis  Bingham,  Philanthus,  565 
ncpalcnsis  van  Lith,  Psen,  L6£ 
nepalensis  (Zavattari),  Podalonia,  Lll 
nephcrtiti  (Pulawski),  DryudcUa,  215 
Ncphridia  Brulle,  15 
nephthys  Arnold,  Cerceris,  584 
neptunus  Leclcrcq,  Hctcmnius,  427 
ncptunus  van  Lith,  Pscnulus,  1 73 
nescius  Merisuo,  Pempluedon,  L&2 
nesiotes  (Pate),  Ectcmnius,  428 
Ncsocrabro  Perkins,  5Q 
neuqueni  Leclercq,  Podagritus,  222 
ncuvillei  Magretti,  Oxybelus,  262 
nevadensis  (Cresson),  Sphccius,  511 
nevadensis  (Dalla  Torre),  Eucerceris,  521 
nevadensis  R.  Bohart,  Tachytes,  2£ii 
itcvadensis  Rodcck,  Bembix,  <4S 
nevadensis  W.  Fox,  Gorytes,  SAl 
nevadica  Cresson,  Astata,  21 3 
ncvcsi  Andrade,  Miscophus,  212 
nicaraguaense  Cameron,  Rhopalum,  389 
nicaraguanum  Kohl,  Sceliphron,  LQ5 
nicholi  (Carter),  Podalonia,  111 
nicolai  Cockerell,  Bembix,  SIS 
nicolai  Fcrton,  Miscophus,  319 
nielseni  (Kohl),  Ectemnius,  422 
nietneri  van  Lith,  Pscnulus,  LZ2 


nigella  (F.  Smith),  Uodontia,  I 
nigelioidcs  (Strand),  Isodontia,  122 
nigellum  Krombein,  Pison,  llh. 
nigcllus  Lichtenstcin,  Sphex,  1 19 
niger  (A.  Costa).  Dienoplus,  1% 
nigcr  Beaumont,  Palarus,  291 
niger  Berland,  Tachytes,  264 
niger  Chevrier,  Nysson,  46Q 
niger  Dahlbom.  Miscophus.  319 
nigcr  (Dufour),  Gastrosericus,  256 
niger  (Hacker  &  Cockerell).  Sericophorus, 
2M 

niger  Lepeletier  and  Brulle.  Crossocerus, 

im 

nigcr  (Motschulsky  ),  Carinostigmus,  L21 
niget  0.  MUller,  Sphex,  112 
nigcr  (Provanchcr),  Crossocerus,  400 
niger  (Radoszkowski),  Stizoides,  529 
niger  Robertson,  Oxybelus.  369 
niger  (Vachal),  Stizoides,  5  29 
nigcriae  Brauns,  Cerceris,  5M 
nigetiae  Leclercq,  Psenulus,  LZ2 
nigerrima  GmcUn,  Vespa,  622 
nigerrimus  A.  Costa,  Sphcx,  1  IS 
nigerrimus  (F.  Smith).  Tachysphex,  225 
nigerrimus  Schrank,  Sphcx,  LLZ 
nigerrimus  (Wiite),  Tachysphex,  221 
Nigliris  Tsuneki,  12 
nigra  Ashmead,  Cerceris,  5M 
nigra  (Ashmead),  Solierella,  212 
nigra  Brcthcs,  Cerceris,  5M 
nigra  (Brull^),  Podalonia,  112 
nigra  (Cameron),  Lyroda,  222 
nigra  Cameron,  Trirogma,  11 
nigra  F.  Smith,  Astata,  21  3 
nigra  (Fabricius),  Liris,  246 
nigra  (MaidI).  Dicranorhina,  252 
nigra  of  (Vander  Linden),  Liris,  IMi 
nigra  (Packard),  Mimumcsa,  4(2^  161 
nigra  (Rohwer),  Solierella,  212 
nigrans  Krombein,  Solierella,  1L3 
nigratus  (Brischke).  Psenulus,  LZl 
nigrcllum  Rohwer,  Trypoxylon,  316 
nigrcscens  (Arnold).  Ectcmnius.  aifl 
nigrescens  Berland.  Tachytes,  266 
nigrcscens  F.  Smith,  Cerceris,  5M 
nigrcscens  (Rohwer),  Mimcsa,  162 
nigrcscens  (Rohwer),  Miscophus.  212 
nigrescens  Rohwer,  Tachysphex,  225 
nigrcscens  van  der  Vecht  and  Krombein, 

Sphex,  Ll£ 
nigricans  Cameron,  Ampulex,  2& 
nigricans  Cameron,  Astata,  213 
nigricans  Cameron,  Miscophus,  319 
nigricans  Cameron,  Trypoxylon,  212 
nigricans  Dahlbom,  Ammophila,  LS2 
nigricans  (F.  Smith),  TAchysphex.  275 
nigricans  Morice,  Didincis,  459 
nigricans  Turner,  Nitela.  125 
nigricans  (Walker),  Liris,  216 
nigricapillus  (Berland),  Pionyx,  133 
nigricaudu*  Brcthcs,  Tachytci,  263 

nigriceps  Bingham,  Philanthus,  565 
nigriccps  F.  Smith,  Cerceris,  584 
nigriceps  (F.  Smith),  Megistommum,  502 
nigriceps  (Rohwer),  Miscophus,  112 
nigriclypeus  (Sonan).  Bembecinus,  521 
nigiicollis  Arnold,  Ammophila,  112 
nigricolor  (Dalla  Torre),  Tachysphex.  225 
nigricomus  R.  Bohart,  Pseudoplisus,  502 
nigiicornls  (Dufour),  Sphccius,  iU 
nigricornis  (Provanchcr),  Crossocerus,  402 
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nigtkornis  Rayment,  Sericophonis,  202 
nigriconiK  Shuckard,  Oxybclus, 
nigficoinis  (Toufniei),  Psenulus,  ili 
nigricoxis  Strand.  Stigmus,  LSS 
nigiicula  Riek,  Aphclotoma.  IQ 
nigfidens  (llerrich-Schaeffei),  Lcstica,  430 
nigridorsum  Pulawski,  Solicrclla,  ^1  3 
nigijfacies  (Mocsary),  Gorytes,  5IIJ 
nigrifcmur  Arnold,  Ccrcoris,  Sfil 
nigrircmur  Beaumont,  Miscophus,  US 
nigiifex  Richards,  Microstigmus,  132 
nigiifrons  (Crcsson),  Ectemniui,  427 
nigrifrons  (F.  Smith),  Argogorytes.  4*) 7 
nigiifrons  F.  Smith,  Cerceris,  5M 
nigiifrons  (Piovancher),  Microbembex,  539 
nigiina  F.  Morawitz,  AmmophiJa,  LLL 
nigiina  Giner  Man',  Ccrccris,  Hfi 
nigiincrvis  Cameron.  Psen.  IM 
nigrinum  Kicscnwctter,  Khopalum, 
nigrinus  Bytinski-Salz,  Philanthus,  2^ 
nigiinus  (Herrich-Schaeffer),  Eciemnius, 
474 

nigiior  Arnold,  Palarus,  221 
nigiior  (W.  Fox),  Ctossocerus,  400 
nigrior  W.  Fox.  Tachysphcx,  225 
nigiipcnnata  (Dalla  Torre).  Liris,  2AA 
nigripcnnis  Cameron,  Liris,  2£S 
nigripennis  (Spinola),  Tachysphcx,  22& 
nigripcnnis  Tsuncki,  Pscn,  IM 
nigripennis  (W.  Fox),  Liris,  2M 
nigripcs  F.  Smith,  Ammophila.  Lil 
nigripes  F.  Smith,  Sphcx,  HI 
nigripes  (Fabricius).  Larra,  2M 
nigripcs  (Guehn-Meneville),  Chloiion,  2fl 
nigripes  Holthusius,  Sphex,  LL2 
nigripes  Honore,  Miscophus,  319 
nigripes  J.  Parker,  Steniolia,  112 
nigripes  Lichtcnstcin,  Sphcx,  112 
nigripes  Olivier.  Oxybelus.  22Q 
nigripes  Provanchcr,  Nysson,  470 
nigripes  Pulawski.  Tachysphex,  22S 
nigripes  Reed,  Ammophila,  L12 
nigripes  (Saussure),  Liris,  2A1 
nigripes  Spinola,  Nysson,  470 
nigripes  Tsuncki,  Tachysphcx,  224 
nigripes  0^'estwood),  Dynatus,  M 
nigrispinc  Cameron,  Trypoxylon,  M2 
nigristoma  Brauns,  Ccrceris,  S84 
nigrita  Fversmann,  Mimesa,  162 
nigrita  (Lepeletier).  Liris,  244 
nigritaria  (Walker),  Eremochares.  ]A& 
nigritarsus  (Herrich-Schaeffer), 

Ectemnius,  427 
nigrithorax  (Bcnoil),  Chalybion,  IM 
nigritula  Banks,  Cerceris.  ISi 
nlgritulus  Turner,  Oxybelus,  2fi2 
nigritus  (Gimmerthal),  Crossoccrus,  400 
nigritus  Gravenhorst,  Philanthus,  1^ 
nigritus  (Lcpcleticr  and  Brulle),  Crossoccrus, 
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nigritus  (Lucas).  Prionyx,  134 
nigritus  W.  Fox,  Diodontus,  L22 
nigrivcntrc  (A.  Costa),  Scelipluon,  lUS 
nigriventtis  Arnold.  Stizus,  122 
nigriventris  (Brethes),  Podagiitus,  222 
nigriventris  (Cameron),  Liris,  2^6 
nigriventris  (Gussakovskij),  Podalonia, 
144 

nigriventris  Tournier.  Oxybelus,  2M 
nigiivcntris  Tsuncki,  Oxybelus,  2fii 
nigiiventris  van  Lith,  Psen,  \Sit 
nigroaeneus  Shuckard.  Oxybelus.  367 


nigroannulatus  BischofT.  Tachytcs,  266 
nigrocacrulea  Cameron,  Ammophila.  Lll 
nigrocaerulea  Saussuie.  Ampulcx.  1£ 
nigrocaudatus  Williams,  Tachysphcx,  221 
nigrocincta  Dufour,  Cerceris,  liS 
nigrocincta  F.  Smith,  Cerceris,  577 
nigrocincta  (Feiruild),  Eremnophila,  lAZ 
nigrococrulca  (Taschcnberg),  Isodontia, 
122 

nigrocornuta  J.  Parker,  Bembix,  S£2 
nigrohirta  (Kohl),  Podalonia,  \AA 
nigrohirtus  Kohl,  Sphex,  LLS 
nigrohirtus  Turner,  Philanthus,  ££S 
nigrolineatus  (Cameron),  Psenulus,  LI2 
nigromaculatus  (Cameron),  Psenulus,  123 
nigromaculatus  (F.  Smith),  Chlmiloides, 
414 

nigropectlnata  Turner,  Bembix,  547 
nigropectinatus  (Taschcnberg),  Prionyx, 
U2 

nigropilosa  Crcsson.  Astata.  212 
nigropUosa  (Rohwer),  Ammophila,  L12 
nigropiloscllus  (Cameron),  Tachytcs, 
266 

nigror  Rayment,  Sericophorus,  2D2 
nigror  (W.  Fox),  Crossoccrus.  400 
nigroris  Banks,  Cerceris.  i&Q 
nigrum  (Latrcillc),  Pison,  121 
nikkocnse  Tsuneki.  Rhopalum.  2£S 
nikkocnsis  Tsuncki  and  Tanaka,  Crosso- 
ccrus, 402 
nikkocnsis  Tsuneki,  Psenulus,  173 
nikkocnsis  Tsuncki,  Spilomcna.  193 
nikolajcvskli  (Gussakovskij),  Ammatomus. 
513 

nilotica  Pricsner,  Bembix,  547 
nilotica  Schletterer,  Cerceris,  128 
niloticus  F.  Smith,  Philanthus, 
niloticus  Handlirsch,  Stizus,  527 
niloticus  Honore,  Miscophus,  319 
niloticus  Pulawski,  Tachysphex.  221 
niloticus  Turner,  Tachytcs,  2M 
niponica  F.  Smith,  Bembix,  547 
nipponcnsis  Tsuncki.  Cerceris.  SS4 
nipponensis  Tsuneki,  Ectemnius,  424 
nipponensis  Yasumatsu,  Psenulus,  LZ2 
nipponica  Tsuneki,  Ammophila,  112 
nipponica  Tsuncki,  Didincis,  459 
nipponicola  Tsuneki.  Pussaloecus,  IM 
nipponicum  (Kohl),  Rhopalum,  3»9 
nipponicum  Tsuneki.  Sceliphron,  UQ^ 
nipponicum  Tsuneki.  Trypoxylon,  347 
nipponicus  Tsuncki,  Oxybelus.  3£S 
nipponicus  Tsuncki,  Tachytcs,  2fifi 
nipponis  Tsuncki,  Argogorytes,  497 
nipponis  Tsuncki,  Ectemnius,  427 
nipponius  Tsuncki,  Crossoccrus,  401 
Nippononysion  Yasumatsu  and  MaidI,  11, 
461 

Nipponopscn  Yasumatsu,  4fl 
nirginus  Kazenas,  Belomicrus,  2£2 
niseta  Ledercq.  Enoplolindenius,  411 
NiteU  Latreille.  45,  222 
Nitcliopsis  S.  Saunders.  41 
nitelopteioides  Williams.  Tachysphex,  275 
Nitdopterus  Ashmcad.  45,  211 
nitcns  (Arnold),  Liris,  247 
nitens  (Banks),  Philanthus,  262 
nitens  Handlirsch,  Bothynostethus,  352 
nitcns  Williams,  Solierclla,  31  3 
nitida  Banks,  Cerceris,  1&2 
nitida  Cameron,  Liris,  244 


nitida  (Cheesman),  Liris,  244 
nitida  Fischer-Waldheim,  Ammophila,  152 
nitida  Gussakovskij.  Solierella,  212 
nitida  Perkins,  Ncsomimcsa,  162 
nitida  WesmacI,  Cerceris,  SJifi 
nitidicollis  Turner,  Ampulcx,  IK 
nitidlcorpus  Tsuneki,  Cros^ocerus,  402 
nitidior  Beaumont,  Miscophus,  112 
nitidior  Beaumont.  Tachysphex,  221 
nitidissimum  Richards,  Trypoxylon,  342 
nitidissimus  Beaumont,  Tachysphex,  221 
nitidiusculus  (F.  Smith),  Tachysphex,  221 
nitidiusculus  (F.  Smith),  Tachytes,  266 
nitidivcntris  F.  Smith,  Sphcx,  116 
nitidiventris  Spinola.  Sphex,  HI 
nitidivcntris  (W.  Fox),  Crossoccrus,  402 
nitidulum  (Christ),  Chalybion,  102 
nitidulus  (Fabricius),  Tachytcs,  266 
nitidum  F.  Smith,  Pison,  335.  336 
nitidum  F.  Smith,  Trypoxylon,  46»  242 
nitidum  (Spinola),  Pencpodium,  22 
nitidus  Andrade.  Miscophus.  319 
nitidus  Arnold,  Diodontus,  122 
nitidus  Beaumont,  Lindenius,  2M 
nitidus  (Cameron),  Entomognathus,  387 
nitidus  Magrctti,  Philanthus.  ShS. 
nitidus  of  authors,  Tachysphex.  277 
nitidus  (Spinola),  Tachysphex,  221 
nitidus  van  Lith,  Pscn,  166 
nitobei  (Matsumura),  Lestica,  431 
nitraria  Pulawski,  Solierclla,  313 
nitrariae  Morice.  Cerceris,  1S4 
nivalis  Tsuneki,  Cerceris,  589 
nivcatus  (Dufour),  Prionyx,  112 
nivcifrons  Rayment,  Sericophorus,  302 
niveitarse  Saussure,  Trypoxylon.  242 
nivosus  (F.  Smith),  Prionyx,  112 
nobilis  Andrade,  Miscophus,  212 
nobilis  Brethes.  Sphecius,  HI 
nobilis  Kohl,  Philanthus,  161 
nobilis  O.  MQller,  Sphex,  HZ 
nobilis  Radoszkow^jci,  Cerceris,  122 
nobilitata  Cameron,  Cerceris,  2M 
nobililutum  Taschcnberg,  Chlorion,  8S 
noctulum  Turner,  Pison,  226 
nodosa  W.  Fox,  Didincis,  459 
nodosicorne  Turner,  Trypoyxlon,  242 
nodosum  Arnold.  Trypoxylon.  242 
nodosus  Klug,  Philanthus,  565 
nokomis  (Rohwer),  Ectemnius,  424 
nolcha  Pate,  Timbcrlakcna,  42i  2fll 
nomadus  Andrade,  Miscophus,  31H 
nomarchcs  Pulawski,  Tachytcs,  266 
nonakai  Tsuneki,  Tachysphex,  275 
noonadanius  van  Lith,  Psenulus,  122 
nordicus  Lcclercq,  Philanthus.  164 
nortinus  Fritz  and  Toro,  Ccrceris,  504 
Norumbega  Pate.  42 
notabilis  Arnold,  Bembix.  142 
notabilis  (Handlirsch).  Neoplisus,  52.  505 
notabilis  (Handlirsch),  Synncvtus,  42ii 
notabilis  Turner,  Tachytcs,  266 
notata  Dahlbom,  Bembix,  548 
notatulus  F.  Smith,  Philanthus,  565 
notatus  (llligcr),  Crossocerus,  401 
notatus  (Taschcnberg),  Selman,  54. 141 
Nothocrabro  Pate,  48.  22fl 
Nothosphecius  Pate,  53^  HH 
notipilis  R.  Bohart,  Pscudoplisus,  503 
Nolocrabro  Lcclercq,  47,  224 
notogeum  Leclercq,  Rhopalum,  389 
Notoglossa  Dahlbom,  4^ 
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Notogonia  A.  Costa.  43 
notogoniaeformis  Nadig,  Tachysphex,  225 
Notogonidca  Rohwer,  11 
Notogonius  Howard,  il 
notonitidus  (Willink),  Piionyx,  L21 
notostictus  (Perkins),  Ectcmniuii,  425 
Nototis  Arnold.  Ifi 

novaguineensis  R.  Bohart,  Ochleroptera, 
490 

novahibcrnicus  van  Lith,  Pscn,  166 
novanm  (Rohwer).  Fctcmnias  42.S 
novarae  Saussure,  Ampulex,  22 
novarac  Sau&surc,  Cerccris,  SHS 
novarae  (Saussure),  Tachysphex,  22S 
noverca  (Kaye),  Prionyx.  114 
novita  (Fernald),  Ammophila.  112 
noVocalcdonica  (Williams),  Williamsita. 
422 

novocaledonicum  Krombein,  Pison,  126 
novogcorgica  Krombein.  Cerceris,  578 
novomexicana  Viereck  and  Cockerell. 

Cerceris,  585 
nubecula  Cresson,  Astata.  213 
nubigcra  Gussakovskij.  Prosopigastra.  2fii 
nubilipennis  (Arnold),  Carinosiigmus.  12J 
nubilipermis  Beaumont,  Tachysphex.  2J1 
nubilipennis  Cameron,  Bcmbix.  546 
nubilipennis  Cresson.  Bembix,  542 
nubilipennis  (I-.  Smith),  Stizu!^,  526 
nubilis  Beaumont,  Sphex,  LL^ 
nubilosa  Gilla^py,  Stictiella,  ill 
nubilosa  J.  Parker,  Bembix.  £42 
nuda  (Murray),  Ammophila.  Lll 
nuda  (Nurse),  Prosopigastta.  2fi^ 
nuda  (Taschenberg),  Liris,  244 
nudatus  (Kohl),  Prionyx.  Lll 
nudiventris  A.  Costa,  Larra,  212 
nudivcntris  (Turner),  Acanthostehus,  474 
nudiventris  Turner.  Tachytcs.  266 
nudus  Fernald.  Sphex.  LL& 
nugax  Arnold.  Cerceris.  584 
nugax  (Kohl).  Liris.  242 
nugcnti  (Turner),  Isodontia,  121 
numida  Pulaw^ki.  Prosopigastra, 
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numidicus  Gribodo,  Crabro,  40S 
numidus  Beaumont,  Miscophus,  112 
numidus  (Schuiz),  Stizoidcs,  522 
nupera  J.  Parker.  Bembix,  542 
nupta  Shestakov,  Cerceris.  5M 
nuristanica  (Balthasar),  Dryudella,  215 
Nursei  Cameron,  SI,  465 
nursci  (Bingham),  Philanthus,  56i 
nursei  (Kohl),  Ectemnius,  428 
nursc)  Turner,  Cerccris.  584 
nursei  Turner,  Palarus,  221 
nyamadanus  Tsuneki,  Bembccinus, 
622 

nyasae  Arnold,  Nitela,  US 
nyasae  (Turner),  Bembecinus.  HI 
nyasicus  (Turner),  Pvcudoplisus,  SQl 
nyaniae  (R.  Turner).  Sphex,  Hi 
nyas^ae  Arnold,  Oxybelus.  !)6H 
nyholmi  (Arnold),  Dasyproctus.  420 
nylandcri  (Dahlbom),  Psenulus.  122 
nyssae  Arnold,  Liris,  248 
Nysso  Latrcille,  51 
Nysson  Latreille.  5L 462 
NYSSONI.NAE.  57.  ML  445 
NYSSONINI,  52.        461  465 
Nyssonus  Rannesque-Schmaltz, 


oakleyi  Krombein,  Pison.  336 
oasicola  Tsuneki,  Cerccris,  576 
oasicola  Tsuneki,  Diodontus,  122 
oasicola  Tsuneki,  Oxybclus,  IfiS 
oasicola  Tsuneki.  Prosopigastra,  2&6 
oasis  (Tsuneki),  Prionyx,  LU 
oaxaca  Scullen,  Cerceris,  5&5 
obductus  W.  Fox,  Tachytes,  266 
oberon  Arnold,  Tachysphex,  225 
obesum  Arnold,  Pison,  116 
obesus  Arnold,  Palarus,  221 
obesus  Kohl,  Tachytcs,  265 
obesus  (Turner).  Austrogorytcs,  498 
obidcnsc  Richards,  Trypoxylon.  142 
obidensis  (Ducke),  Paradolichurus,  ISl 
obliqua  (Cresson),  Steniolia,  ill 
obliqua  (F.  Smith),  Ancistromma,  26D 
obliquestriatus  (Mocsaiy).  Prionyx.  Ill 
obliquetruncata  (Turner),  Liris,  212 
obliquum  F.  Smith,  Pison.  337 
obliquus  (Shuckard),  Crossocerus,  401 
obUta  Holmberg,  Ochleroptera,  S2, 4SQ 
obliterata  Turner,  Spilomena,  121 
obUteratum  F.  Smith,  Pison,  45, 122 
obliieratus  Pic,  Philanthus,  5^ 
oblileracus  (Turner),  Acanthostethus, 
474 

□blongus  (Packard),  Ectemnius,  427 
obo  Tsuneki,  Cerceris.  5&5 
obo  Tsuneki,  Diodontus,  US 
obo  (Tsuneki),  Dryudella,  215 
obo  (Tsuneki),  Podalonia,  144 
obockensis  Leclercq,  Dasyproctus,  12fi 
obregon  Scullen,  Cerccris,  5£5 
obrieni  Krombein.  Cerc«ris,  589 
obscura  Arnold,  Astata,  213 
obscura  Beaumont,  Solicrclla,  111 
obscura  Bischorf.  Ammophila,  152 
obscura  (Magrctti),  Liiis,  246 
obscura  Schlcttercr,  Cerccris,  584 
obscura  Sickmann,  Larra,  238 
ubscuranus  Rohwer,  Tachytes.  264.  266. 
obscutella  (F.  Smith),  Isodontia,  L21 
obscurior  Dalla  Torre.  Larra.  2M 
obscutior  Gussakovskij,  Spilomena.  1^ 
obscuripennis  (Schcnck).  Tachysphex,  225 
obscuritarsis  Pulawski.  Miscophus.  319 
obscurum  Shuckard,  Pison,  112 
obscurus  Andrade,  Miscophus.  318 
obscurus  (Beaumont),  Dicnoplus,  496 
obscurus  Cresson.  Tachytes,  261 
obscurus  (F.  Smith),  Ectemnius,  426 
obscurus  (Fabricius),  Sphex,  1 1 5 
obscurus  Fischer-Waldheim,  Sphex.  116 
obscurus  Handlirsch,  Mcllinus,  449 
obscurus  (Kohl),  Belomicrus,  161 
obscurus  Pulawski,  Tachysphex,  275 
obscurus  Reed.  Heliocausus,  451 
obscurus  Statz.  Sphex.  31i  LL2 
obscrvabiiis  Kohl,  Tachytcs,  266 
obscrvabilis  (R.  Turner).  Sphex,  115 
obsoleta  Cameron,  Cerccris.  585 
obsoleta  Howard.  Bembix.  547 
obsolctus  (Rossi),  Tachytes,  266 
obsonatot  F.  Smith.  Trypoxylon,  142 
obstrictus  Gussakovskij,  Ectemnius,  428 
obtusa  Turner,  Bembix,  512 
obtuscdentata  Maidl,  Cerceris,  5M 
obtuscdentata  (Maidl),  Liris,  247 
occidentale  (Beaumont),  Chlorion,  211 
occidentale  (W,  Fox).  Rhopalum,  ifiS 
occidcntalis  Andrade.  Miscophus,  319 


occidentalis  (Arnold).  Dasyproctus,  421 
occidentalis  Arnold,  Laria,  212 
occidentalis  Arnold,  Palarus,  221 
occidentalis  Beaumont.  Philanthus,  SM 
occidentalis  Cresson,  Astata,  211 
occidentalis  Giner  Mart,  Cerceris,  5SQ 
occidentalis  J.  Parker,  Stizus,  522 
occidentalis  Johnson  and  Rohwer, 

Microbembex,  539 
occidentalis  (Malloch),  Psenulus,  122 
occidentalis  Murray,  Podalonia,  144 
occidentalis  Pulawski,  Tachytcs.  266 
occidentalis  Rayment,  Sericophorus,  102 
occidentalis  Saussurc,  Cerccris,  5&1 
occidentalis  Strandtmann,  Philanthus,  565 
occidentalis  (Viereck),  Liris,  244 
occidcntalis  W.  Fox,  Bembix,  547 
occidentalis  W.  Fox,  Diodontus.  122 
occidentalis  Williams,  Pisonopsis,  332 
occipitalis  Arnold.  Ampulex,  22 
occipitahs  F.  Morawitz,  Ammophila.  151 
occlpitomaculata  Packard,  Cerceris.  SM. 
occitanica  Mocsary,  Bembix,  546 
occltanlcus  (Lepeletier  and  ScrvlUe), 

Palmodes,  39^  122 
occltanlcus  Marquet.  Oxybelus,  369 
occulata  (Jurinc),  Astata,  212 
occultum  Kohl.  Chlorion.  fi2 
occultus  Fabricius,  Crabro,  408 
Oceania  Beaumont,  Cerceris,  5£5 
oceanica  Brethes,  Cerceris,  589 
oceanicum  (Turner).  Rhopalum,  390 
occanicus  Beaumont.  Belomicrus,  363 
oceanicus  Beaumont,  Palarus.  291 
occanicus  (Schuiz),  Podagrltoidcs,  394 
ocellare  Kohl.  Sceliphron,  Uifi 
occllaris  Gimmcrthal,  Pcmphrcdon.  182 
ocellatus  Beaumont,  Alysson.  15& 
ocellatus  Gistel.  Stizus,  522 
ocellatus  Packard,  Anacrabro,  379 
ocellatus  R.  Bohart,  Pscudoplisus.  SjH 
ocha  Pate,  Timbcrlakcna.  201 
Ochleroptera  Holmberg.  52, 4flS 
ochotica  <  A.  Morawitz),  Lcstica,  4?l 
ochracea  Handlirsch,  Bembix,  547 
ochrlpcs  Arnold,  Nitela,  125 
ochroptcra  A.  Costa,  Mimesa,  162 
ochroptcra  (Kohl).  Isodontia,  121 
ochropus  Gmelin,  Vcspa.  627 
ocUtcnus  (F.  Morawitz),  Lindenius.  1S4 
Oclocletes  Banks,  51 
Ococletcs  Mickcl,  51 

octavonotatus  (Lepeletier),  Ectemnius,  426 
octodcntatus  Arnold,  Tachysphex,  225 
octomaculalus  (Preyssler),  Ectemnius,  428 
octomaculatus  (Schrank),  Ectemnius,  428 
octonotata  Radoszkowski,  Cerccris,  587 
cMTtonotatus  (Lepeletier  and  BruUe), 

Ectemnius,  425 
octopunctata  (Donovan),  Bembix,  548 
octosctosa  Lohrmann,  Uemblx,  547 
ocularc  Mcnkc,  Trypoxylon,  ^47 
oculata  Fmpcy,  Cerccris,  582 
oculata  Panzer,  Bembix,  542 
oculata  Panzer  of  Latreille,  Bembix.  547 
Odontoccabro  Tsuneki,  49^  418 
Odontolarra  Cameron.  44 
odontomerus  (Handlirsch),  Zyzzyx,  550 
odontophora  (Handlirsch),  Bicyrtes.  537 
odontophora  (Kohl),  Liris,  747 
odontophora  Schlcttcrer,  Cerccris,  5&S 
odontophorus  (Cameron),  Crossocerus. 402 
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odontophorm  (Kohl),  Bclomicrus,  363 
Odontopsen  Tsuneki,  40^  1£2 
odontopyga  Turner.  Bembix.  548 
ODONTOSPHECINI,  59^  §72 
CMontosphex  Arnold,  55^  521 
odontojtoma  (Kohl),  Parapiagetia,  44^ 

odyneroides  (Cressoni.  Hctemnius,  477 
ocdignathuj  (Arnold),  Datyproctus,  421 
ogasawaraensis  Tsuncki,  Bcfnbccinu<i,  530 
ogloblini  GmsakovskiJ.  Didineis,  4S') 
ogoiai  Tsuneki,  Cerceris,  -SS8 
ohgushii  Tsuncki,  Nitcia,  325 
ohnonis  Tsuneki,  Pscn,  Ith. 
okabei  Yasumatsu,  Crabro,  4ns 
okjellus  Raymcnt.  Scricophorus,  302 
okinawanum  Tsuneki,  Ttypoxylon,  iAl 
okinawanus  (Sonan),  Bembecinus,  530 
okumurat  Tsuneki.  Cerceris.  ^M. 
olamcntkc  (Pate),  Ammoplanellus,  2QQ. 
olba  Evans  and  Matthews,  Bembix,  54M 
olfersi  Richards,  Trypoxylon,  34*) 
CNgia  RudoszkowMki,  52^  i21 
oligocaenum  Cockercll.  Pison,  31^  337 
oligocenum  Cockercll,  Pison,  31.  337 
olivacca  Cyrillo.  Bembix.  54R 
olivacca  Fabricius.  Bembix,  548 
olivata  Dahlbom.  Bembix,  548 
olymponis  Strand.  Cerceris.  122 
ombrodcs  Nagy,  Dolichurus.  62 
omissus  Dahlbom.  Nysson,  469 
omissus  (Kohl),  Prionyx,  133 
ommissum  (Kohl).  Chalybion,  IQl 
omoi  Guiglia.  Tachysphex,  211 
Omphalius  Vachal.  12 
oneili  Brauns,  Palarus,  231 
oncili  Cameron,  Cerceris,  122 
onoi  (Yasumatsu),  Crossocerus,  4112 
onophora  Schletterer.  Cerceris,  586 
oomborra  Evans  and  Matthews,  Bembix, 
548 

opaca  (Pulawski),  Dryudella,  211 
opacifrons  (Tsuneki),  Crossocerus,  402 
opacum  Bretlic«,  Trypoxylon,  349 
opacum  Rohwer,  Rhopalum,  iSl 
opacus  Dahlbom.  Sphex.  1 16 
opacus  K.  Morawitz,  Tachysphex,  275 
opacus  Toumier,  Oxybelus, 
opacus  van  Lith,  Pscn,  166 
opalinum  F.  Smith.  Podium.  2& 
opalipcnnis  Kohl,  Cerceris,  587 
upalipennis  (Kohl).  LIrls,  247 
opcrus  (Rohwer),  Hctemnius.  425 
ophthalmicus  Handlirsch,  Larrophanes.  21 
opifex  (Bingham).  Dasyproctus,  421 
opima  Turner.  Bembix,  54S 
opinabilis  J.  Parker,  Bembix,  548 
opipara  (Kohl),  Liris,  2A1 
oppidanus  Leclercq,  Dasyproctus  421 
opposita  F.  Smith.  Cerceris.  ISl 
oppositus  Say,  Alysson,  458 
opposiius  Turner.  Tachytcs,  2fifi 
optimum  Richards,  Trypoxylon,  242. 
optimus  F.  Smith,  Sphex,  LL£ 
opulenta  Arnold.  Cerceris,  1&2. 
opulcnta  (Gucrin-MeneviMe),  Eremno- 

phila,  39, 141 
opulenta  (Lepeletier),  Liris,  244 
opulenta  Morice,  Cerceris,  579 
opulenta  Turner,  Cerceris,  5£6 
opulentus  (F.  Smith),  Ectcmnius.  428 
opulenius  F.  Smith,  Sphex,  114 


opulentus  (Cierstaecker),  Epinysson,  472 
opulentus  Nurse,  Tachytes,  2h&. 
opuntiae  (Rohwer),  Palmodcs,  1 27 
opwana  (Rohwer),  Lestica,  4ii 
opwanus  Rohwer,  Tachysphex,  222 
oraclcnsis  R.  Bohart,  Pseudoplisus,  SQ2 
orangiae  Brauns,  Cerceris.  Ifil 
oraniensis  Arnold,  Phibnthus.  566 
oraniensis  Brauns,  Cerceris,  585 
oraniensis  (Brauns),  Gastroscricus,  2.S6 
oraniensis  Brauns,  Miscophus,  319 
oraniensis  (I.epe letter).  Diodonius.  179 
oraniensis  (Lepeletier),  Tachysphex,  775 
oraniensis  Roth,  Ammophila,  ill 
orbiculatus  (Tsuneki),  Ammoplanellus. 
200 

orbignyi  (Guerin-MenevUle).  Zyzzyx,  550 
ordmaria  (Arnold),  Liris.  247 
ordinaria  (Turner),  Williamsita,  422 
ordinarium  Richards,  Trypoxylon.  342 
ordinarius  Bingham,  Philanthus,  566 
orcades  Valkeila,  Pemphrcdon,  1 82 
Orcocrabro  Perkins,  SSI 
oreophilus  ( Kuznetzov-Ugamskij), 

Lcstiphorus,  506 
orostes  Banks.  Cerceris,  579 
orfilai  Willlnk.  Bicyrtes.  US 
oribatca  Pate.  Bicyrtes.  521 
orichalcea  Dahlbom,  Liris,  245 
orichalccomicans  (Strand),  Ercmochares, 

lAh. 

orientale  Cameron,  Pison.  22fi 
orientate  Cameron,  Trypoxylon.  347 
oricntalis  (Alayo),  Epinysson,  472 
oricntalis  (Arnold),  Ammoplanellus,  200 
orientalis  Beaumont.  Laphyragogus,  22Q 
orientalis  Beaumont,  Miscophus,  318 
orientalis  Beaumont,  Prosopigastra.  286 
orientalis  Bytinski-Salz,  Philanthus,  564 
oricntalis  Cameron,  Ammophila,  151 
orientalis  (Cameron),  Dasyproctus,  4?n 
orientalis  Cameron,  Didineis,  459 
oricntalis  Cameron.  Psen,  166 
oricntalis  Cameron.  Stizus, 
orientalis  F.  Smith.  Cerceris,  SSS 
orientalis  (F.  Smith),  Dryudella,  111 
orientalis  Handlirsch.  Bembix,  548 
oricntalis  (Handlirsch),  Hoplisoidcs,  521 
orientalis  Gussakovskij,  Psen.  166 
oricntalis  (Gussakovskij),  Psen,  167 
orientalis  Kohl,  Palarus,  221 
orientalis  Mocsary.  Cerceris,  580 
orientalis  (Mocsary),  Palmodcs,  L2Z 
orientaUs  Tsuneki,  Diodontus, 
623. 

oricnialis  Valkeila,  Pemphrcdon,  131 
orientlnum  Richards,  Trypoxylon,  347 
orientis  Pulawski,  Tachytes,  2fil 
orinus  van  Lith,  Psenulus,  173 
oriolum  Leclercq,  Rhopalum,  389 
orius  Leclercq.  Ectemnius,  427 
orius  van  der  Vecht,  Sphex,  1 17 
orlzabensc  F.  Parker,  Diploplectron,  21 1 
orizabcnse  Richards.  Trypoxylon.  34Q 
orizabinus  Leclercq.  Ectemnius,  427 
ornata  (Fabricius),  Cerceris,  586 
ornata  Spinola,  Cerceris,  586 
ornaticauda  (Cameron),  Bembecinus,  530 
ornaticuada  (Cameron),  Bicyrtes,  537 
ornatilabiata  Cameron,  Bembix,  548 
ornatipennis  Gussakovskij,  Tachysphex, 
22£ 


ornatipes  Cameron.  Tachytes,  265,  266 
ornatipes  Cameron.  Trypoxylon.  346 
ornatipes  (Turner).  Crossocerus,  402 
ornatipes  W.  Fox,  Trypoxylon,  146 
ornatiiarsis  (Cameron),  Liris,  241 
ornativentris  Cameron,  Cerceris,  580 
ornatum  F.  Smith,  Ttypoxylon,  348 
ornatum  (Gussakovskij),  Frcmiasphecium, 
561 

ornatus  Dahlbom,  Stizus,  5  27 
ornatus  F.  Smith,  Ammatomus,  Hi 
ornatus  (F.  Smith).  Dienoplus,  496 
ornatus  (Hacker  &  Cockercll).  Scrico- 
phorus, lUi 
ornatus  Lepeletier  and  Brullc,  Crosso- 
cerus, 402 

ornatus  (Lepeletier  and  Brulle).  Ectemni- 
us, 424 

ornatus  Lepeletier,  Sphex,  LLl 

ornatus  (Ritsema),  Psenulus.  122 

Ornicrabio  Leclercq,  4i! 

orotina  Pate.  Enoplolindenius.  411 

orphne  Banks.  Cerceris,  1&2 

Orthoxybclus  Pate.  46 

Oryltus  Spinola.  52, 506 

osbccki  D;ihlbom,  Philanthus.  566 

oscari  Turner.  Paranysson.  IM 

osdroene  (Beaumont).  Dienoplus,  496 

osiriaca  (Pulawski),  Dryudella,  21i 

osiris  Arnold,  Cerceris,  ISl 

osiris  Beaumont.  Tachysphex,  211 

Othello  Balthasar,  Miscophus,  112 

otomia  Saussure,  Cerceris,  582 

otomita  Dalla  Torre,  Cerceris,  1&2 

ottomanus  (Mocsary),  Hoplisoidcs,  ill 

ourapilla  Evans  and  Matthews,  Bembix,  i4ii 

outeniqua  Arnold,  Larra,  238 

ovalis  Lepeletier  and  Brulle,  Crossocerus,  402. 

ovambo  Empey,  Cerceris,  582 

ovans  Bingham.  Bembix,  548 

ovata  (Christ).  Lestica,  430 

ovatus  (Schulz).  Crossocerus,  40? 

ovcrlaeti  Leclercq,  Ampulex.  Z&. 

ovivcntris  Saussurc.  Tachytes,  266 

owcni  van  Lith,  Psenulus.  622 

oxanus  Nagy,  DoUchurus,  62 

oxiana  Gussakovskij.  Nitela,  325 

oxianus  Gussakovskij,  Sphex,  1 1 6 

OXYBELINI,  60,  252 

oxybcloidcs  Pate,  F.ncopognathus,  380 

Oxybeloides  Radoszkowski,  46 

Oxybelomorpha  Brauns,  46 

Oxybelus  Latreille.  46,  364. 

Oxyciabro  Leclercq,  48,.  22fi 

oxydorcus  (Handlirsch),  Bembecinus,  531 

oxystoma  Cameron,  Eremnophlla,  141 

pachappa  Pate,  Belomicrus,  363 
pachecoi  Giner  .Man',  Philanthus,  566 
pachydermus  Strand.  Sphex,  LLl 
pachygastcr  Richards.  Trypoxylon,  347 
pachysoma  Kohl.  Sphex.  LL4 
pacifica  Ashmead,  Foxia.  479 
paciFica  (Melander  and  Brucs),  Podalonia, 
144 

pacifica  ScuUcn,  Eucerceiis,  592 
pacifica  (Tsuneki).  Mimumesa,  164 
pacifica  Williams,  Larra,  238 
pacificatrix  (Turner),  Liris,  242 
pacificum  Gussakovskij,  Trypoxylon,  347 
pacificum  R.  Bohart,  Rhopalum. 
630 
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pucificus  Dohait  and  Mcnke,  Palinodes,  121 
pucificus  Cresson.  Philanihus,  S66 
pacificus  (Gussakovskij),  CrosMcerus.  401 
pacificus  (Gus.\akov%kij),  Lc«liphoius,  ^Oft 
pacificus  Gussakov^kij.  Pcmphrcdon,  LS2 
pacificus  iRohwer),  Epinysson,  122 
pacificus  (Rohwer),  Oxybelus,  162 
pacificus  Tsuncki,  BembccinuK,  iU 
pacificus  iTurner).  Bcmbecinus,  ill 
pacificus  Turner,  Tachysphcx,  225 
packardi  Dalla  Torre,  Oxybcluv  262 
packardii  <C'rcsson),  r.ctcmniu.\,  424 
packardii  Robertson,  Oxybelus, 
pacuarus  Leclercq,  Ecteinnius,  427 
Pae  Pate,  49,412,  621 
pac  Pate,  C'himila,  412 
paenemarginatus  (Viereck),  Oxybelus, 

m 

paencrugosa  (Viereck),  Larrop^is,  1S& 
pagana  ( Dahlbom),  Laria,  238 
pagdeni  leclercq,  liingstoniola,  418 
pagdeni  van  Lith.  P^nulus,  LIl 
pahangensis  van  Lith,  Pscn,  Lfifi 
paliangi  Leclercq,  Ectemniuj,  All 
palacstina  Beaumont,  Ccrceri^.  ^78 
palaestinensis  Lohrmann,  Bcmbix,  S48 
palamosi  Leclercq,  Ectemnius,  ill 
PALARIM,  60,  Ififi 
Palarus  Latrcillc,  44.  2&& 
palauense  Yasuinaisu,  Pison.  336 
palawancn^is  Williams,  Dicranorhina,  2i2. 
palearcticum  Pulawski,  Diploplectron.  211 
palcata  Saus^urc,  Cerccris,  SBS 
palcoiropicum  Schulz,  Trypoxylon.  348 
palestinensis  Balthasar,  Philanthus,  Shh. 
palitans  (Bingham),  Ectemnius,  422 
palitoides  Leclercq.  Ectemnius,  427 
pallcsccns  (Giorna),  Bembix,  S47 
pallescens  Priesner,  Bcmbix,  S48 
pallida  Arnold.  Cerceris. 
pallida  Radoszkowski,  Bcmbix,  -S48 
pallidchirtus  Kohl,  Sphex,  Hh 
pallidicinctus  van  dcr  Vecht,  Bembecinus,  ill 
pallidicollis  van  Lith,  Pscnulu^i,  L2i 
pallidicomis  (F.  Morawitz).  Lindeniu«,  iM 
pallidipalpc  F.  Smith,  Pison,  126 
pallidipalpis  Lepcleticr  and  Brull£, 

Ctossocerus,  4fl 
pallidipenne  Taschenberg,  Chlorion,  H 
pallidipe^  Arnold,  Solierclla,  213 
pallidipcs  (Dalla  Torre),  Liris,  2ii 
pallidipes  (Dalla  Torre),  Rhopalum,  282 
pallidipicta  F.  Smith,  Bcmbix,  548,  622 
pallidistigma  (Malloch),  Pluto,  Hi 
palliditarse  Cameron,  Trypoxylon,  245 
palliditarse  of  Richards.  Trypoxylon.  245 
palliditarse  Saussurc.  Trypoxylon,  24S 
|)alliditarsis  (E.  Saunders).  Mimumesa.  164 
pallidiventris  Arnold,  Tachylcs,  266 
pallidopicta  Radoszkowski,  Cerceris,  S80 
pallidula  Moricc,  Cerceris,  S8S 
patlidut  Arnold,  Oxybelus,  Ift*) 

pallidus  Klug,  Philanthus, 
pallidus  Richards,  Microstigmus,  \22 
pallidus  van  Lith,  Psenulus,  622 
pallidus  W.  Fox.  Crabro,  4£ia 
pallipes  (F.  Smith),  Liiis,  24i 
pallipcs  (Lcpelcticr  and  Brulle), 

Rhopalum.  2fi2 
pallipes  (Panzer),  Psenulus,  122 
palmarius  (Schreber),  Crovsoccrus,  402 
palmarum  Williams.  Plenoculus,  211 


palmata  F.  Smith,  Bcmbix,  548 
palmatus  (De  Stefani),  Crossocerus,  iQ2 
palmatus  Panzer.  Crabro,  408 
palmcrii  Leclercq,  Dasyproctus,  420 
palmetorum  Beaumont,  Cerceris,  Sfi5 
palmetorum  Beaumont,  Oxybelus,  26S 
palmetorum  (Roth),  Palmodcs,  L22 
palmipes  auctt,  Crossocerus,  40'^ 
palmipes  (Linnaeus),  Crossoceras,  402 
Palmodes  Kohl.  39,  124 
palona  Evans  and  Matthews,  Bembix,  54fi 
palopterus  (Dahlbom),  Tachysphex.  22i 
paludosa  (Rossi).  Isodontia.  122 
palumbula  (Kohl),  Liris.  2M 
pammelas  Pate.  Crossocerus,  4M 
pamparum  Brcthcs,  Oxybelus,  262 
paniparum  (Brethes),  Podagritus.  222 
pan  Arnold,  Trypoxylon.  242 
pan  Beaumont,  Psenulus,  173 
panama  Scullen,  Cerceris,  5£2 
panamensis  (Cameron).  Liris.  247 
panamensis  (MaidI  and  Klima).  Hopli- 

soides,  121 
paniquita  Pate.  Pae.  41i 
pannonica  Handlirsch.  Didincis,  4S9 
pannonica  MaidI,  Mimcsa,  162 
pannonica  Mocsiry,  Bembix,  242 
pano  Pate,  Quexua,  387 
panthcrina  (Handlirsch),  Stictia,  542 
panurgoides  (Viereck),  Entoinognathus, 

2K2 

panzeri  Handlirsch,  Bembix.  S47 
panzcri  Lepcleticr,  Nysson,  462 
panzeri  (Vander  Linden),  Lindenius, 
384 

panzeri  (Vander  Linden),  Tachysphex.  215 
papagorum  (Viereck).  Ectemnius.  426 
papagorum  (Viereck).  Pscudoplisus,  S03 
pappi  Tsuneki.  Trypoxylon.  630 
papua  Handlirsch,  Bcmbix,  S48 
papuana  Cameron,  Cerceris,  m 
papuanum  Cameron,  Sceliphron.  106 
papuanum  Schulz.  Pison,  226 
papuanus  (Cameron),  Bembecinus,  531 
papuensis  Krombein.  Cerceris,  5B5 
papyrus  Andrade,  Miscophus,  212 
Paraceramius  Radoszkowski,  45 
Paraccrceris  Brethes,  55 
paracochisc  R.  Bohart  and  Schlinger, 

Oxybelus.  262 
parcorum  Leclercq,  Crossocerus,  402 
Paiacfabro  Turner.  41i 
paradisiacus  (Beaumont),  Oryttus,  507 
Paradolichunu  Williams.  38.  62 
paradoxa  Giner  Man',  Bcmbix,  548 
paradoxa  Gussakovskij,  Anomioptcryx, 

li  126 

paradoxa  Gussakovskij,  Solierella,  314 
paradoxus  Mcnkc,  Odontosphcx,  573 
paraensis  (Spinola),  Bothynostethus.  252 
Paraguayan*  (Strand),  BIcyrtcs,  122 
paraguaynna  Strand,  Cercerii,  <84 

paraguayana  Strand,  Larra,  238 
paxaguaycnsis  Brethes,  Oxybelus,  262 
Pmliris  Kohl,  43,  JSfi 
patallela  Arnold,  Nitela,  225 
parallela  Murray,  Podalonia,  144 
Paralellopsis  MaidI,  42 
Parallelopsis  Pate,  42 
parallclus  Say,  Stigmus,  1S2 
Paramellinus  Rohwcr,  52 
Pirammoplanus  Pate.  42.  126 


parancnsis  (Bcrland),  Isodontia,  124 
Paranothyrcus  Ashmead.  4i 
Pannynon  Guerin-Meneville,  44, 
Parapiagetia  Kohl,  44,  222 
Parapison  F.  Smith,  IS 
Parapodium  Taschenberg,  2£ 
parapolita  (Fernald),  Ammophila,  152 
PwapMunmophiU  Taschenberg,  22i  131 
parasinus  (Kittel).  Oxybelus,  369 
Parasphex  F.  Smith.  22 
parata  (Provanchcr),  Bicyrtcs,  i2B 
Parathyrcopus  Pate,  42 
parcimonium  Leclercq,  Rhopalum,  2&S 
pardoi  .Andradc,  Miscophus,  113 
pardoi  Giner  Man',  Bembix,  548 
pardoi  Giner  Mari,  Cerceris,  581 
Parechuca  Leclercq.  47.  222 
parenosas  (Pate).  Psenulus.  122 
paria  Pate,  Enoploltndenius,  41 S 
paria  Pate.  Losada,  4SD 
parietalis  Mcrcet.  Nysson.  469 
parkanensis  Zavadil.  Lindenius,  2fi4 
parkcri  (Banks),  Crossocerus,  400 
parkeri  Bohart  and  Menke,  Piionyx,  Lil 
purkeri  Lolirinann.  Bembix.  546.  548 
parkeri  Menke,  Ammophila,  1-S3 
parkcri  Scullen,  Cerceris,  585 
Paroxycrabro  Leclercq,  4fi.  398 
parrotti  (Leclercq),  Podagritus.  222 
partamona  Pate,  Enoplolindenius,  41 S 
partamona  (Pate),  Epinysson,  472 
patthenia  (A.  Costa).  Isodontia,  122 
partitus(W.  Fox),  Neoplisus.  505 
parva  (Cameron),  Liris,  242 
parva  (Rohwer).  Solierella.  314 
parvicorpus  Tsuneki,  Crossocerus, 
622 

parvidcntatus  van  Lith.  Psenulus.  I  73 
parviornata  (Leclercq),  Hingstoniola,  418 
parvispinosus  (Reed).  Cresson,  476 
parvula  F.  Morawitz,  Bcmbix,  54fl 
parvuta  Gussakovskij,  Astata.  212 
parvula  (Handlirsch),  Ochlcroptcra,  490 
parvula  Schrottky,  Larra.  238 
parvulus  Beaumont,  Palarus,  221 
parvulus  (Cresson),  Tachysphex,  275 
parvulus  (Herrich-SchaefTer),  Ectemnius, 
426 

parvulus  Packard.  Ectemnius,  427 
parvulus  (Radoszkowski),  Bclomicrus, 
262 

parvulus  (Radoszkowski),  Diodontus,  122 
parvulus  (Roth),  Palmodcs,  L22 
parvum  Schrottky,  Trypoxylon,  242 
parvus  Cresson,  Oxybelus,  369 
parvus  W.  Fox,  Plenoculus,  31 1 
parvus  W.  Fox,  Tachytcs,  266 
Passaloecus  Shuckaid.  41.  ISl 
pasteeisi  Leclercq,  Pison,  336 
patagonensis  (Saussure),  Trachypus,  568 
patagonica  (Brethes).  Microbcmbcx,  539 
patagonicus  (Fritz).  Liogorytcs,  516 
patagonicus  (Holmberg),  Podagritus,  393 
patagonicus  Mantero.  Stigmus.  152 
patei  Beaumont.  Belomicrus,  262 
patei  (Fritz),  Antomartinczius,  478 
patei  Leclercq.  Foxita.  416 
patei  WilUnk,  Bicyrtcs.  512 
patellarius  (Schreber),  Crabro,  4D£ 
patellatus  Arnold,  Psen,  166 
patellatus  Panzer.  Crabro,  408 
patongensis  Raymcnt,  Scricophorus,  302 
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patricius  (Arnold),  bntomognathtu, 
pathzii  GuigUa,  Tachytes,  2M 
patruelc  Arnold,  Trypoxylon,  347 
pattoni  Banks,  Tachytes,  266 
patuhana  van  dci  Vccht,  Ccrccris,  5fiS 
paucimaculatus  (Packard),  Hclemnius,  427 
paucipunctatus  Arnold,  Oxybelus,  ibH. 
pauli  Mantero,  Slizus,  i22 
paulinierii  Guerin-Mcnevillc,  Sphex,  116 
paulisac  Leclcrcq.  P«:nulus,  Hi 
paulisum  L<clercq,  Trypoxylon,  Ml 
pauloense  (Schrottky),  Pcnepodium,  ^ 
pauluH  van  Lith,  Psen,  IM 
pauper  Evans,  Pittoccus,  U 
pauper  (Packard),  Ectemnius,  12S 
pauper  Packard,  Mtmesa, 
paupcratus  (Lepcletiei  and  Brullc), 

Crossocerus,  401 
paupcrcula  Holmbcrg,  Cerccriv  SSS 
pauxilla  Brethes,  Ccrccris,  585 
pauxillu^  Arnold,  Psenulus,  LIZ 
pauxillus  (Gussakovsklj),  CroMOCcrus,  402 
pau.xillus  W.  Fox,  Tachysphex.  215 
Pavlovskia  Gussakovskij,  ^ 
pavlovskil  (Gussakovsklj),  Crossocerus,  402 
pavlovskii  (Gussakoyskij),  Kohlia,  <1  ^ 
paxinus  Leclcrcq.  Ectemnius,  422 
pearstonensis  Cameron,  Cerceris,  525 
pechumani  Krombein.  Tachysphex,  225 
pechumani  Pate,  Psamtnaletes.  508 
pcckhami  (Ashmcad),  Solicrclla,  111 
peckhami  (Fernald),  Ammophila,  lii 
pectinata  Pulawski,  Solierella,  IM 
pcctinata  Shcstakov,  Cerceris,  585 
pectinatus  Beaumont,  Laphyragogus.  220 
pectinatus  Pate,  Encopognathus.  ^80 
pcctinatus  Pulawski,  Tachysphex,  275 
pectinipcs  Handlirsch,  Bcmbix, 
pectinipes  of  authors.  Tachysphex.  216 
pectoralc  (Dahlbom),  Sceliphron, 
pectorale  Richards,  Trypoxylon,  M2 
pectoralis  Dalilbom,  Bcmbix,  542 
pcctoralis  F.  Morawitz,  Oxybelus,  ^69 

pcclorulii  (i-'.  Sinllti),  SphcL-ius,  S  1  1 

pcctoralis  Pulawski.  Tachysphex.  213 
pcctorosus  .Mickel,  Oxybelus,  Itl 
peculator  Nurse,  Tachysphex,  272 
peculiaris  W.  Fox,  Didineis.  £52 
pedestris  Brethes,  Cerceris,  585 
pedcstris  Saussure,  Liris,  24i 
pedctes  KohL  Cerceris,  585 
pcdibusnigris  Zanon,  Sphcx,  Lli 
pcdicellaiis  (F.  Morawitz),  Ectemnius,  425 
pcdiccllatum  Packard.  Rhopalum,  ^89 
pegasus  Harris,  Crabro,  407 
pcgasus  (Packard),  Crabro,  407 
pcglowi  Krombein.  Diploplcctron,  21 1 
pekingensis  Tsuneki,  Cerceris,  585 
pekingensis  (Tsuneki).  Mimcsa,  1^ 
pekingensis  Tsuneki,  Nysson.  462 
pekingensis  Tsuneki,  Tachysphex,  215 
pebs  Pate,  Crossocerus,  422 
pcletieri  Le  Guillou,  Pison,  336 
pelletieri  Le  Guillou,  Pison.  336 
Pclopacus  Latrcille,  22 
pelopoeiformis  (Dahlbom),  Isodontia,  \2A 
pcloponesia  Beaumont,  Cerceris,  587 
pclops  Morice,  Astata,  212 
pelotarum  Leclercq,  Ectemnius.  427 
pcltarius  (Sclircber),  Crabro,  408 
peltatus  Fabricius,  Crabro,  408 
pcltista  (Cohl,  Crabro,  408 


peltopse  Kohl,  Trypoxylon,  342 
Pemphilis  Pate.  4& 
Pemphredon  LatreiUe,  40. 114 
PEMPIIREDONINAE.  57,  58, 155,  lifi 
PE.MPHREDONINI,  59, 171, 125 
pempuchi  I'suncki,  Ectemnius,  427 
pempuchi  (Tsuneki),  IsodonlLa,  L2^ 
peinpuchiensis  Tsuneki.  Dolichurus,  69 
pcmpuchiensis  Tsuneki.  Psenulus,  LZi 
penai  Fritz,  Losada,  629 
penai  Fritz  and  Toto,  Cerceris,  SfiS 
pcnangcnsis  (Rohwer),  Psenulus,  L13 
pendleburyi  Leclercq,  Ectemnius,  i22 
pcndleburyi  Turner,  Nitela,  125 
pendleburyi  van  Lith,  Psenulus,  123 
pendulus  Patuer,  Stigmus,  41,  IM 
Pcnepodium  Menke.  38^  211 
penicillata  Mocsary,  Cerceris,  iZfi 
peninsularis  (Kohl).  Lindenius. 
peninsularis  Merest,  Cerceris,  582 
pcninsularum  Bohart  and  Menke, 

Chalybion,  IIH 
pennsylvanica  (F.  Smith),  Liris,  244 
pennsylvanicum  Saussure,  Trypoxylon, 

Ml 

pcnnsylvanicus  Banks,  Tachytes,  ?<i6 
penpuchiensis  Tsuneki,  Bembecinus,  ill 
pensile  (llliger).  SceUphron,  LQ5 
pcnsylvanica  Haldeman,  Ampulcx,  12 
pensylvanica  (Palisot  de  Beauvois),  Litis, 
?44 

pensylvanicus  Linnaeus,  Sphcx,  116 
pentadonta  Cameron.  Cerceris,  585 
pentapolitanus  (Beaumont),  Holotachy- 

sphex.  282 
pcnthcrcs  Handhrsch.  Stizus,  526 
pcntheri  Brauns.  Palarus,  22J 
peniheri  Cameron,  Tachysphex.  215 
pcntheri  Leclercq,  Dasyproctus,  421 
pcntheri  Richards,  Trypoxylon,  Ml 
penuti  Pale.  Belomicrus,  i63 
pepticus  (Say),  Tachytes,  266 
pcraki  Leclcrcq,  Lcstica,  411 
pcrarmuta  (Arnold).  Arnuldita,  411> 

peratus  Leclercq.  Podagritus.  223 
perboscii  Gucrin-Mcncvillc,  Cerceris,  585 
percna  Scullen.  Cerceris.  579 
percussor  Handlirsch,  Sphecius,  SI  1 
perdita  Kohl,  Cerceris,  583 
pcrcgrinus  (F.  Smith),  Bembecinus,  5il 
peregrinus  (Yasumatsu),  Lestiphorus,  506 
perezi  (Berland),  Prionyx.  LM 
perezi  Ferton,  Dinetus,  216 
perUda  Saussure.  Cerceris,  585 
perforator  F.  Smith.  Rhopalum.  390 
perfoveata  Arnold,  Cerceris,  585 
pcrgandci  (Handlirsch),  Hoplisoides,  521 
Peiicnbio  Leclercq,  48, 
peringueyi  (Arnold),  Ammophila,  1 53 
peringucyi  Saussure,  Oxybelus,  369 
Perisson  Pate,  51^  415 
perkinsi  (Turner),  Austrogorytes,  498 
pcrkinsi  Turner,  Cerceris,  585 
perkinsi  Yoshimoto,  Nesomimesa,  L6I 
perlucida  (Turner),  Clitemnestra,  489 
perlucida  (Turner),  Pseudoturneria,  409 
permagnus  (Willink),  Sphex.  LI6 
pcrmixtus  Nouvcl  and  Ribant, 

Entomognathus,  382 
pcrmutans  (Turner),  Isodontia,  1 24 
pernniger  .Arnold.  Tachysphex,  215 
pcrniger  Williams,  Plenoculus,  211 


pernix  F.  Paiker,  Dryudella,  215 
perornatus  Arnold,  Oxybelus,  262 
pcrornatus  Turner,  Tachytes.  266 
perplexa  Arnold.  Cerceris,  580 
pcrplcxa  (Rohwer),  Mimcsa,  162 
perplexum  F.  Smith,  Pison,  336 
perplexus  (F.  Smith).  Palmodes,  1 27 
perpulchrum  (Arnold),  Chalybion,  UI2 
pcrpusillus  (Walker),  Crossocerus,  402 
pcrrisi  Giraud,  Ammoplanus,  42,  198 
perrisii  Dufour.  Stizus.  522 
pcrsa  Gussakovskij,  Belomicrus,  262 
persa  Gussakovskij,  Sphecius,  5 1 1 
pcrsa  Gussakovskij,  Tachysphex,  275 
persa  Schalthess,  Bembix,  54iS 
persicus  (Kohl),  Ectemnius,  427 
persicus  (Mocsary),  Prionyx,  121 
pcrsimilis  Turner,  Bcmbix,  548 
pcrsimilis  (Turner).  Lestiphorus,  5D6 
persimilis  (Turner),  Stizoides,  529 
persistans  Turner,  Tachysphex,  215 
personata  (F.  Smith).  Larra,  22S 
pcrsonaius  W.  Fox,  Mellinus,  449 
perspicua  Hohnberg,  Cerceris,  585 
pcrthccsi  Gorski,  Alysson,  458 
pcrtinax  Turner.  Pison.  336 
peruana  (Brethes).  Liris,  247 
peruanus  Giner  Man',  Trachypus,  569 
peruanus  Kohl,  Sphex.  116 
peruviana  (Rohwer),  Ammophila,  L52 
peruvianus  (Guerin-Meneville),  Zyzzyx, 
5  SO 

pervigilans  Turner,  Cerceris,  5S2 
pescoiii  Rayment,  Sericophorus,  2Q2 
pctcrscni  van  Lith,  Psenulus,  122 
pctiolarc  Kohl,  Sceliphron,  106 
petiolata  (Drury).  Isodontia,  124 
pcliolata  (F.  Smith),  Isodontia.  122 
petiolata  (F.  Smith),  Mimumcsa.  164 
petiohita  Saussure.  Cerceris.  5Ji5 
peliolatum  F.  Smith.  Trypoxylon,  241 
pctioiatum  (Nurse),  Rhopalum.  390 
petioliitum  (Taschenbcrg).  Mcgislrom- 

mum.  SO? 
petiolatus  Cameron,  Alysson,  4i8 
petiolatus  (Fourcroy),  Mellinus,  449 
petiolatus  (Lepeletier  and  Brulle). 

Ectemnius,  426 
petiolatus  (Panzer),  Mellinus,  442 
petiolatus  Saussure,  Philanthus,  565 
petiolatus  (Spinola),  Trachypus,  569 
petioloides  Strand,  Trypoxylon,  346 
petrosus  Eversmann,  Crabro,  408 
petuUins  (Harris),  Cerceris,  577 
petularum  Leclercq,  Pison,  226 
pcxa  J.  Parker,  Bicyttes,  538 
phacochilos  Pate.  Crossocerus,  402 
phaleratus  (Say),  Pscudoplisus,  503 
phaiao  Kohl,  Oxybelus,  ihl 
pharaonis  Arnold.  Miscophus,  212 
pharaonum  Kohl.  Cerceris.  585 
pharaonum  (Kohl),  Liris,  244 
pharaonum  (Kohl),  Pseudoscolia,  573 
phaietrigera  Shestakov,  Cerceris.  5il5 
philadelphica  (Lepeletier).  Isodontia, 

39, 124 

PHILANTHINAE,  58,  555,  558 
PHILANTHINI.  59,561 
Philanthinus  Beaumont,  55.  562 
Philanthoccphalus  Cameron.  54 
philanthoides  (Panzer),  Lestica,  431 
PtiiUnthus  Fabricius,  54,  561 
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philippensis  (Rohwer).  Uodontia,  L13 
philippi  F.  Saundcn,  Tachysphex,  21S 
philippinense  Ashmead,  Trypoxylon,  ZAl 
Philippine nsis  (Ashmead).  Dasyproctus. 
420 

philipplnensis  PaJc,  Oxybcluv 
phihppincHMs  (Rohwer),  Pscnulus,  L2i 
Phillanthus  Guerin-Meneville,  2i 
Philomela  Nurse.  Ammophila,  L13 
Philoponidca  Pate,  iS 
Ritloponitet  Cockercll,  31 
Philoponoidcs  Gincr  Man'.  SS 
Philoponus  Kohl,  Si 
phoenix  (Pate),  Clypeadon,  iH 
phyllophorm  Kohl.  Oxybelus,  262 
physopoda  Handlirsch,  Bcmbix,  S48 
Physosc*li5  Westwood,  47 
Fhysoscelus  Lepclcticr  and  Bruile,  42 
Phytosphex  Arnold.  M. 
Piagctii  Ritseina.  11 
piagetiodes  ( H.  Saunders),  Parapiagetla. 

picea  A.  Costa,  Astata,  212 
piccivcntris  (Cameron).  Podalonia,  MA 
piceu^  (Handlirsch).  Lcstiphorus.  506 
picicornis  (F.  Morawitz).  Palmodes,  I  77 
picicornis  (F.  Morawitz).  Psen.  \Ml 
picina  (Mickcl).  Ancistromma,  252 
picipcs  Cameron,  Ammophila.  Lli 
picip«<i  (Cameron),  Liris,  TAl 
picta  Dahlbom,  Ccrccris,  585 
picta  (Kohl).  Dryudella.  2ii 
picta  Mochi,  Ccrccris,  185 
pictctii  ilandlirsch,  Aly^son,  a& 
picticollis  F.  Morawitz,  Bcmbix,  iAl 
picticornis  Arnold,  Tachytes,  ?fi6 
picticornis  F.  Morawitz.  Stizus.  52£ 
picticornis  (Gussakovskij).  Dryudella,  215 
picticornis  (Vogrin),  Dienoplus. 
pictifacies  Brauns,  Cerceris. 
pictifrons  (F.  Smith),  Glenostictia,  iS2 
pictiirons  W.  Fox,  Dienoplus,  12*436 
pictinoda  Cameron,  Cerceris,  5Si 
pictipcnnis  (MaidI).  Liris.  242 
pictipennis  Walsh.  Ammophila,  113 
pictipcs  (Arnold),  Ammatomus,  51  \ 
pictipcs  P.  Morawitz.  Oxybelus, 
pictipcs  (Hcrrich-SchaeOcr),  Fctemnius. 
426 

pictipcs  (W.  Fox),  Crovsocerus.  400 
pictiscutis  Turner,  Oxybelus,  262 
piciisentis  Cameron.  Oxybelus.  263 
pictithorax  (Strand),  Stictia.  542 
pictivcntris  Dahlbom.  Cerceris,  5il5 
pictiventris  F.  Morawitz.  Palarus,  231 
pictivcntris  (krstacckcr.  Cerceris,  5£Q 
picium  (F.  Smith),  Sccliphron,  106 
picturata  Bytmski-Salz,  Bembix,  146 
picturata  Taschenbetg.  Ccrccris,  58S 
pictus  Arnold,  Bclomlcroides,  262 
pictus  Arnold.  Oxybelus,  1^ 
pictus  Dahlbom.  Stizus.  122 
pictus  (1''.  Simth),  Crossoccrus,  102 
pictus  (F.  Smith).  Hophsoides,  121 
pictus  (Fabricius).  Dinetus.  42^  216 
pictus  Kohl.  Laphyragogus,  42^  22tt 
pictus  Panzer.  Phiianthus,  566 
pictus  RIbaut,  Passaloccus,  IM 
pictus  (Schenck),  Fcicmnius,  476 
pieli  (Yasumatsu),  Brachystegus,  423 
picli  Yasumatsu.  Corytcs.  Sill 
pietschmanni  Kohl,  Sccliphron.  106 


pignatus  Leclercq,  Crossocerus,  ASH. 
pikati  Evans  and  Matthews,  Bembix,  548 
pileaium  F,  Smith,  Trypoxylon,  342 
piliferus  Leclercq,  Chimiloidcs.  414 
pilifrons  Cameron.  Phiianthus,  166 
pilimarginata  Cameron.  Ammophila,  ISi 
pilipes  Kohl.  Ampulex.  lA 
pilivcntris  (Cameron),  Liris,  242 
pillara  Evans  and  Matthews,  Bembix,  548 
pilosa  Arnold.  Prosopigastra.  286 
pilosa  Cameron,  Ampulex.  IK 
pilosa  Cameron.  Cerceris.  5&2 
pilosa  (Cameron).  Liris,  247 
pilosa  (Feinald),  Ammophila.  15J 
pilosellus  Pulawski,  Tachysphex,  276 
piloscllus  Turner,  Sphodrotcs,  304 
pilosifrons  (Turner),  Liris,  242 
pilosulus  Turner,  Tachysphex,  226 
pilosum  F.  Smith,  Pison,  ^^7 
pilosus  Arnold.  Oxybelus,  369 
pilosus  (F.  Smith),  Zanysson,  475 
pilosus  (Gimmerthal),  Pempliredon.  L£2 
pilosus  van  Lith,  Pscn.  166 
pima  Court  and  R.  Bohart.  Huavea,  336 
pimarum  Rohwer,  Euccrccris,  592 
pinal  Pate.  Moniacera,  225 
pinguis  (Dahlbom),  Dryudella,  215 
pinguis  Handlirsch,  Bembix.  548 
pinguis  (\V.  Fox),  Lindenius,  2fi4 
pinguis  (Zetterstedt).  Dryudella,  212 
pinnatus  Saussurc.  Oxybelus.  368 
piraporae  J.  Parker,  Bcmbix,  548 
piratus  (Leclercq),  Echucoides,  394 
pirila  Fritz,  Foxia,  479 
Pison  Jurinc,  122 
Pisonitus  Shuckatd.  45 
Pisonoidct  F.  Smith,  4^^  221 
pisonoidcs  (Reed).  Tachysphex.  226 
pisonoides  (S.  Saunders).  Solierella,  314 
pisonopsjs  Pulawski,  Tachysphex,  276 
Pisonopsis  W.  Fox,  ii,  122 
Pboxylon  Menke.  45^  13& 
Pisum  Agassiz,  45 
Pisum  Schuiz,  41 
pitamawa  (Rohwer),  Liris,  242 
pitania  Pate.  Oxybelus,  263 
Pittoecus  Evans,  31 
plus  (Strand),  Podagritus,  222 
Piyuma  Pate,  42.  403 
Piyumoides  Leclercq,  49,  41Q 
pizarrus  Leclercq,  Podagritus.  223 
placida  Arnold.  Cerceris.  Uii 
placida  P.  Smith,  Ammophila,  153 
placida  F.  Smith,  Bembix,  548 
placidum  Cameron,  Trypoxylon,  242 
placidum  F.  Smith.  Trypoxylon,  342 
placidus  F.  Smith.  Hoplisoides.  121 
placita  Arnold,  Cerceris,  5S5 
plagiatus  (Cresson),  Synncvrus,  42Q 
plagialus  Walker,  Tachytes,  266 
plana  (W.  I'ox),  Sticliclla,  511 
planaris  (Mickel),  Lettica.  411 
planata  Tsuneki,  Liris.  242 
planatum  (Arnold),  Chalybion,  U12 
planifcmur  Krombein.  Crossocerus,  402 
planifrons  F.  Morawitz,  Bembix,  14S 
planifrons  (Tliomson),  Ectemnius,  427 
planifrons  (WesmacI),  Gorytes,  1111 
planipcs  (W.  Fox),  Crossoccrus,  402 
planocnsc  Rohwer,  Trypoxylon,  343 
platcnse  Brcthcs,  Trypoxylon.  349 
platensis  Btetlies,  Ammophila,  112 


platensis  Brithes,  Oxybelus,  369 
platensis  (Brcthcs),  Prionyx,  124 
platensis  Brethes,  Solierella,  314 
plalyceius  Menke,  Plcnoculus.  31 1 
platynota  (G.  and  R.  Bohart).  Ancis> 

tromma,  2611 
platynotus  (Matsumura),  Prionyx,  L24 
plaiyrhina  VIereck  and  Cockercll, 

Cerceris,  S&3 
platyrhyncha  Arnold,  Ccrccris,  S84 
platytarsus  Gussakovskij.  Ammoplanus, 

198 

platyurus  Gussakovskij.  Pemphredon,  1S2 
plaumanni  Leclercq,  Rhopalum,  39fl 
plaumanni  Mcnkc,  Pison,  222 
plebeja  (Taschenberg),  Liris.  242 
plcnoculiformis  Williams,  Tachysphex,  226 
plenoculoides  (W.  Fox),  Solierella,  314 
Plenoculus  W.  Fox,  44,  21tS 
plcsia  (Rohwer),  Zanysson,  42i 
picsiosaurus  (F.  Smith),  Podium,  26 
picsium  Rohwer,  Trypoxylon,  346 
plesius  (Rohwer),  Crossocerus.  4113 
picsius  Rohwer,  Tachysphex,  276 
pleuracutus  Leclercq,  Crossoccrus,  40? 
pleuralis  U.  Smith,  Cerceris,  526 
pleuralis  Tsuncki,  Cerceris,  585 
pleuralis  W.  Fox,  Crabro.  411S 
plcuripunctatus  (A.  Costa),  Gorytes,  SQl 
pleurispina  Beuamont,  Ccrccris,  liil 

plicosus  (A.  Costa),  Tachysphex,  226 
plomleyi  (Turner),  Clitemncstra,  489 
plumata  Leclercq,  Lestica,  431 
plumiferus  A,  Costa,  Sphcx,  LL4 
plumipcs  Radoszkowski,  Sphcx,  1 14 
pluridenlata  Arnold.  Parapiagctia.  2&1 
pluschtschcvskii  Radoszkowski.  Stizus. 
522 

pluschtschcvskyi  (F.  Morawitz),  Lestica, 
411 

pluto  (F.  Smith).  Liris,  242 
Pluto  Pate,  4iL  162 
plutocralicus  Tumor.  Tachytes.  266 
plutonius  Leclercq,  Ectcmnius.  422 
poculum  Scullcn,  Ccrccris,  585 
podager  (Beaumont),  Bcmbecinus,  HI 
podagricus  Chevrier.  Pemphredon,  Lfi2 
podagricus  Kohl.  Stigmus  L&3 
podagricus  (Vander  Linden),  Crossocerus, 
402 

Podagritoides  Leclercq,  42, 121 
Podagritus  Spinola,  32Q 
podagrosa  Kohl,  Cerceris,  585 
Podalonia  Fernald,  32i  141 
Podalonia  Spinola,  33 
Podium  Fabricius,  22L  94 
poccilocnemis  Mohcc,  Ammophila.  Ill 
poecilopterus  (Handlirsch),  Stizoides,  529 
pocyi  Pate,  Isodontia,  124 
pogonodus  (Bradley),  Hoplisoides,  121 
Polemistui  S-iusture.  41>  U4 
Policrabro  Leclercq,  5Q 
poUta  Cresson.  Ammophila,  111 
polita  (P.  Smith),  Larra.  22& 
polita  (Malloch).  Mimcsa,  162 
polita  (Mocsiry),  Podalonia,  144 
polita  Schlcttcrcr,  Ccrccris,  iSfl 
poUta  (Taschenberg).  Liris,  242 
potitica  (Dalla  Torre).  Liris,  24J 
politiforme  Rohwer,  Trypoxylon.  343 
politiventris  Rohwer.  Pscn.  L66 
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poliium  (F.  Smith),  Megistommum,  iOi 
politum  Say,  Trypoxylon,  MS. 
politus  (A.  Costa),  Tacheliodes,  101 
politus  (Bingham),  Hoplisoides,  121 
politus  Honorc,  Miscophus,  ^17 
politus  Say.  Philanthus.  1^ 
poUtus  Turner,  Dinctus,  216 
pollens  (Kohl),  Prionyx,  L34 
pollens  Schletterer,  Ccrccris, 
pollux  (Handlirsch),  Dienoplus,  496 
pollux  (Nurse),  Holotachysphex,  2&2 
polyacanthus  A.  Costa.  Oxybelus,  369 
polybia  (Handlirsch),  Liogorytes,  ^  £16 
polybia  Schtottky,  Podagritus,  331 
polyhioidcs  Pcndlcbury,  Ccrccris,  SSS 
polyceros  Pate,  Oxybelus,  ifi2 
polychroma  Gribodo,  Ccrccris,  585 
potychroma  Holmbcrg,  Ccrccris,  5H6 
polycluomus  (Handlirsch),  Dcmbecinus, 

polygon!  Rohwcr,  Oxybelus,  ifil 
polyncsialis  (Cameron),  Ectemnius.  427 
pompiUformis  (Panzer),  Astata.  212 
pompiliformis  (Panzer),  Liris, 
pompiliformis  (Panzer),  Tachysphex,  276 
ponanlina  Beaumont,  Cerceris,  S80 
ponapc  Krombcin,  Pison.  'i'id 
ponca  Pate.  Knoplolindcnius,  415 
ponderosa  Arnold,  Cerceris,  iJU 
pondcrosa  Brcthcs,  Ccrccris,  5S5 
ponderosa  (Gerstaecker).  Parapsam- 

mophila,  ]AS1 
pondola  Leclercq,  Spilomena,  L2i 
pontica  Pulawski,  Astata.  213 
ponticus  Bcuamont,  Gorytes,  501 
ponticus  Beaumont,  Lindenius,  iSi 
pontilis  van  Lith,  Psenulus,  L21 
popovi  Pulawski,  Tachytev  266 
populorum  Viercck  and  Cockerell. 

Cerceris,  578 
pore X us  Leclercq,  Crossoccrus,  403 
porteri  (Ruiz).  Neonysson,  ill 
portiana  (Rohwer),  Ancistromma,  2^ 
puiilanUensix  (Raymeni),  AL-anthostotlius, 

474 

portoi  Andradc,  Miscophus,  1L2 
portschinskii  RadoszkowskI,  Bcmbix, 
548 

posterorubrum  Richards,  Trypoxylon, 
142 

poslcrus  (Sonan),  Bcmbccinus,  531 
posterus  W.  Fox,  Tachysphex,  222 
posticata  Banks,  Ccrccris,  585 
postumus  Bischoff,  Miscophus,  319 
potanini  Shcstakov,  Cerceris.  585 
potawatomi  Pate.  Betomicrus,  1£3 
potosium  Leclercq,  Rhopalum,  390 
potosus  Leclercq,  Crossoccrus,  4f)3 
poultoni  Richards,  Trypoxylon.  3i2 
poutziloi  Schulz.  Cerceris,  585 
povolnyi  Beaumont,  Cerceris,  585 
pou'clli  Gillaspy,  Steniolia,  553 
powelli  R.  Bohart,  Tachysphex.  276 
praeclarus  (Arnold),  Ectemnius,  427 
praedata  F.  Smith,  Cerceris,  S8S 
pracdator  F.  Smith,  Sphex,  ilh 
pracdator  W.  Fox,  Tachytes,  266 
praedatrix  (Strand),  Liris,  2^ 
praedura  Turner,  Cerceris,  ifii 
praestabilis  Turner,  Tachytes.  2fijt 
pracstans  F.  Morawitz,  Stizus,  527 
praestans  (Kohl).  Palmodcs,  122 


praetermissa  (Richards),  Liris,  212 
praetcxtus  F.  Smith,  Sphex,  112 
praevius  (Kohl).  Ectemnius,  427 
pragcnsis  Snoflak,  Ammoplanus,  198 
praslinia  (Gucrin-Mcnevitic),  Isodontia,  12^ 
pratensis  Arnold,  Gastrosericus,  256 
pratcnsis  J  urine,  .Mcllinus,  449 
pratensis  Mercet,  Nysson,  469 
pratus  Carter,  Crabro,  408 
prcgustum  Leclercq,  Pison,  336 
premunitum  Leclercq,  Pison,  336 
prcrugosa  Leclercq,  Vcchtia,  417 
pretiosum  Taschenberg,  Chlorion,  8S 
prctiosus  Cameron,  Tachytes,  266 
pretiosus  Kohl,  Miscophus,  ILSl 
pretiosus  (Turner),  Austrogorytes,  i2S 
prctoriaensis  (Cameron).  Liris.  244 
pretoriensis  (Arnold),  Ammatomus,  51  3 
priesneri  Beaumont.  Bembix.  548 
pricsncri  Beaumont,  Tachysphex,  276 
priesneri  Mochi,  Cerceris,  585 
pricsncri  Pulawski.  Tachytes,  266 
primania  (Kohl),  Liris.  247 
primitiva  Leclercq,  Lestica,  431 
primogeniti  Andradc,  Miscophus,  319 
princeps  (F.  Smith).  Larra,  IIH 
princeps  (Kohl).  Pcncpodium.  S2 
princcps  Kohl,  Sphex,  1 15 
princesa  Pate,  Crossoccrus,  400 
principale  (Strand),  Chlorion,  SS 
Priononyx  Dahlbom,  23. 
Prionyx  Vander  Linden,  39,  12fi 
prisca  Schletterer,  Ccrccris,  587 
priscum  Turner,  Pison,  Ufi 
prismatica  F.  Smith,  Ttirogma.  2A 
prismatica  Saussurc,  Larra,  238 
prismaticus  (F.  Smith),  Bembecinus,  ill 
prisonium  Leclercq,  Rhopalum,  390 
pristinus  Evans.  Tatmyrisphex.  IL 
proboscidea  Holmberg.  Cerceris.  585 
proccra  Dahlbom.  Ammophila.  1 53 
procera  Lepeletier,  Ammophila.  lii 
ptocerulides  (Strand),  Mcgistommum, 

S03 

procerus  (A.  Costa),  Psenulus,  L13 
procerus  A.  Costa,  Synnevrus,  470 
procerus  A.  Costa,  Tachytes,  266 
procerus  (Handlirsch),  Megistommum, 
52,  504 

procrustes  Handlirsch.  Gorytes.  SflJ 
proditor  Kohl,  Larra,  212 
proditor  ( Lcpclcticr),  Palmodcs,  1 27 
producticollis  Morice,  Ammophila, 
152.  L51 

producticollis  (Packard).  Lestica,  ill 
productus  (W.  Fox),  Ectemnius,  422 
projectum  W.  Fox,  Trypoxylon,  349 
projcctus  Nurse.  Tachysphex,  276 
projectus  R.  Bohart,  Hoplisoidcs,  221 
projectus  van  Lith,  Psenulus,  121 
proletatius  (Mickel),  Ectemnius,  427 
prominens  Banks,  Cerceris,  579 
promontorii  (Arnold),  Ammophila.  L£2 
promontorii  Arnold.  Philanthus, 
promontorii  Brauns,  Nitela,  325 
promontorii  Lohrmann,  Bembix,  548 
Pronoeus  Laireillc,  IS 
Prophiianthus  Cockerell.  11 
propinqua  A.  Costa,  Ccrccris,  581 
propinqua  (Kincaid),  Mimumesa,  IM 
propinqua  Taschenberg,  Ammophila,  LSI 
propinqus  Arnold,  Oxybelus.  366 


propinquus  (Cresson),  PseudopUsus,  503 
propinquus  Rohwer,  Tachytes,  264 
propinquus  (Shuckard).  Crossoccrus.  401 
propinquus  Viercck,  Tachysphex,  276 
propinquus  (W.  Fox),  Crossoccrus,  4il2 
proinquus  W.  Fox,  Plenoculus,  ill 
propodealis  Bischoff.  Stizus,  526 
Prosceliphion  van  der  Vecht.  39.  Hifi 
proserpina  (Handlirsch).  Stictia.  542 
prosopidis  Pate,  Bdomicrus,  363 
prosopidis  Williams,  SoliervUa,  314 
prosplformis  (Nurse),  Lindenius,  384 
Protopigastra  A.  Costa,  44,  2S2 
prosopigastroides  Bischoff.  Tachysphex.  276 
prosopigastroides  (Gussakovskij), 

Holotachysphex,  222 
prosopis  R.  Bohart,  Gorytes,  ^QX 
prosopoidcs  (Turner),  Piyuma,  410 
prosper  Kohl,  Sphex,  1 16 
protea  Turner,  Cerceris,  585 
proteles  Brauns.  Cerceris,  585 
protcnsus  (Arnold),  .N'codasyproctus,  419 
Proterosphex  Fernald,  12 
protcus  (Arnold),  Bcmbccinus,  532 
Protoctemnius  Leclercq,  Sfl 
Protostigmuj  Turner,  42,  194 
Protothyreopus  Ashmead.  50 
provancheri  (Dalla  Torre).  Eucerceris.  592 
provancheri  Dalla  Torre,  Pemphredon,  L&l 
provancheri  Handlirsch,  Gorytes,  501 
provancheri  W.  Fox,  Crabro,  408 
providum  F.  Smith,  Trypoxylon,  342 
provincialis  Richards,  Astata,  21  2 
proxima  Cresson,  Mimesa,  162 
proxima  (F.  Smith),  Ammophila,  151 
proximus  F.  Smith.  Sphex,  US 
proximus  (Handlirsch),  Bcmbccinus,  532 
proximus  Handlirsch,  Gorytes,  Sill 
proximus  Nurse,  Tachytes,  262 
proximus  (Shuckard),  Crossoccrus,  iQl 
primaacstatc  Johnson  and  Rohwer, 

Bembix,  SIS 
pruinosa  (C  ameron),  Liris,  247 
pruinova  Civs%on,  Ammophila,  1  S3 

pruinosa  (F.  Smith),  Liris,  247 
pruinosa  .Morice,  Cerceris,  585 
pruinosa  W.  Fox,  Bembix,  548.  627 
pruinosum  (Cameron).  Pison,  336 
pruinosus  Baker,  Hoplisoidcs,  121 
pruinosus  (Cameron),  Bembecinus.  530 
pruinosus  Gcrmar,  Sphex,  1 16 
przewalskii  Shcstakov,  Ccrccris,  S£5 
przewalskyi  Kazcnas,  Argogorytes,  492 
psamathe  Banks,  Cerceris,  576 
Psammaecius  Lepeletier,  51,  £15 
PSammaletes  Pate.  52^  SQ8, 
psammobius  Kohl,  Oxybelus,  368 
psammobius  (Kohl),  Tachysphex.  276 
psammodes  (Lepeletier),  Podalnia,  LIS 
Pisammophila  Dahlbom,  12 
psammophilus  Bytinski-Salz,  Philanthus, 
564 

Psammosphex  Gussakovskij,  4A 
Psen  Latreille.  4tL  165 
Pwneo  Malloch.  40.  IM 
Psenia  Malloch.  iQ 
Psenia  Stephens,  40 
PSKNINI.  58,  158,  152 
Psenulus  Kohl.  40,  LZi 
pscudajax  van  Lith,  Psenulus,  1 73 
pscudanathcma  Kohl,  Larra,  212 
Pseudanthophilus  Ashmead,  Si. 
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jMcudoargyrius  (Roth),  C'hilosphcx,  LIS 
pseudocaucasica  Balthasar.  Podalonia,  \AA 
PNCudocrabro  Ashmcad.  511 

/  Arnnlcll.  Lirlv  2ii 

pscudoerythrocephala  Schulthe^s 

Ccrccris,  i]i5 
pscudotlavcsccns  Shcstakov,  Ccrccris,  sa.S 
Pscudohflioryctcs  Ashmcad, 
Pseudolaxra  Reed,  11 
pseudohneatus  van  Lith,  Psenulus,  LI2 
pseudohris  (Turner).  Liris.  2A5 
pNCudomimcticu!)  Andradc.  Miscophus.  119 
pseudonasuta  Bytinski-Salz.  Ainmophila, 

pseudonoiogonia  Braun^,  Mist:ophu\ 
Pscudony^son  Radoszkou  ski.  41 
pscudopalmarius  (Cu»akovskjj), 

Crossocerus,  403 
pseudopanzcri  Beaumont,  Tachysphex,  22fi 
Pseudoplisus  Ashmcad.  12^ 
pvcudoprotetcs  Arnold,  Ccrceris,  58S 
Pseudoscdu  Radoszkowski.  55^  573 

p.srui>oscoLiiNi.  m 

p)CUdoicutU!i  (Lcclcicq).  Carino»(ii;mu.s, 

Pscudosphex  Taschenberg,  32 
pscudostriatus  (Cincr  Man'),  Prionyx,  LM 
pscudotridcntata  Maidl.  Cercerb,  SKS 
Pseudotutnefla  Lcclcrcq.  49,  4(W 
Pscudoxyhclus  Gussakovskij,  iii 
p^iloccra  Kohl.  Larra,  2iS 
psiloccra  (Kohl),  Podalonia.  IM 
psilocerus  Kohl.  Tachysphex,  226 
p^ilupa  Kohl.  Ampulex,  Ifi 
piiilopus  Kohl,  Tachysphex,  22fi 
psyche  Dunning,  Philanthu^i,  Sftfi 
psychra  (Pate),  .Mimumesa,  IM 
ptah  Pulawski,  Tachysphex,  Hh 
picrotus  Panzer,  Crahro,  4ns 
Ptwygoiyte*  R.  Bohart,  53, 1L3 
Piygosphex  Gussakovskij, 
Ptyx  Pate,  ifl 

pubcsccns  Arnold,  Stizus,  S?7 
pubescens  Curtis,  Ammophila,  113 
pubcsccns  (Fabricius),  Prionyx,  1 14 
pubcsccns  (Gmclin),  Crabro.  4flJi 
pubescens  (Klug).  Stizus,  122 
pubcsccns  Murray,  Podalonia,  I4S 
pubescens  (Shuckard),  Crossocerus,  4112 
pubidorsum  (A,  Costa),  Prionyx,  OA 
pucarense  Leclercq.  Rliopalum,  3»9 
pucilii  Radoszkowski,  Ccrceris,  SB5 
pudorosa  Mickcl,  Ccrceris,  .^79 
puente  Pate,  Oxybclus,  36S 
pugillator  A.  Costa.  Crabro,  408 
pugillatrix  Handlirsch,  Bcmbix,  1^ 
pugnans  (F.  Smith).  Enoplolindcnius,  41 S 
pugnator  Turner.  Tachysphex,  276 
pugnax  Olivier.  Oxybclus,  36K 
pulawskii  Beaumont.  Dinetus, 
pulawskii  Kuzcnas,  Ccrcetl>,  SB^ 
pulawskii  Kazonas,  Diploplectron. 
629 

pulawskii  Tsuneki.  Ammophila,  Hi 
pulawskii  Tsuneki,  Ccrceris,  S£5 
pulawskii  Tsuneki.  Oxybelus.  369 
pulawskii  Tsuneki,  Trypoxylon,  ^7 
pulchclla  (Crcsson),  Stictiella,  HI 
pulchella  F.  Smith.  Ammophila,  LU 
pulchclla  Klug.  Ccrceris.  Ifil 
pulchellum  Gussakovskij,  Sccliphron.  LQ6 
pulchellus  (A.  Cosla),  Dienoplus,  496 


pulchellus  Arnold.  Gastroscricus,  ?S6 
pulchellus  Cresson,  Philanlhus,  16& 
pulchellus  Gersiacckcr,  Oxybclus,  12Q 

pilL-llolluH  (\lcrci9t).  Ticmliavlnti«,  5.12 

pulchellus  Spinola.  Philanthus,  IM 
pulchellus  (Wesmael),  Hophsoides,  ill 
pulchcr  Andradc,  Miscophus,  319 
pulchcr  (Cameron),  Pscnco,  IftS 
pulcher  Dalla  Torre,  Philanthus,  Shfi 
pulchcr  Pulawski,  Tachysphex,  22fi 
puleherrima  (Cameron)  Liris,  242 
pulchcrrima  J.  Parker.  Editha.  143 
pulcherrimus  (Bingham),  Pscnulus,  LLl 
pulcherrimus  F.  Smith,  Philanthus, 
pulcherrimus  (F.  Smith),  Stizui, 
putchra  Cameron,  Ccrceris.  iSi 
pulchriceps  Cameron.  Ampulex,  Z£ 
pulchricollis  Cameron,  Anmiophila,  Hi 
pulchricornis  Turner,  Tachytes,  266 
pulchrinum  Turner.  Pison,  116 
pulchrior  Marcchal,  Ammoplanus,  liS 
pulchripcnnis  (Cameron).  Liris.  2A1 
pulchripcnnis  Mocsary.  Sphex.  LLi 
pulchritinctus  (Cameron),  Bembecinus, 
S3n 

pulchrivcsiitus  Cameron,  Tachytes,  266 
pulchrum  (Lepelctier).  Chlorion,  SH 
pulicus  Leclercq,  Bntoniognathus,  2&2 
pulicnse  Tsuneki.  Trypoxylon,  M2 
puliensis  Tsuneki.  Doichurus, 
pulka  Evans  and  Matthews.  Bembix,  14S 
pulla  (Handlirsch),  Glcnostictia,  51.552 
pullata  F.  Smith.  Ccrceris,  122 
pullata  J.  Parker,  Bicyrtes,  S38 
pullaius  (Arnold),  Dasyproctus.  421 
pullulus  (A.  .Morawiiz),  Crossocerm,  403 
pullulus  (Strand),  Tachysphex,  226 
pulveris  (Nurse).  Dasyproctus,  All 
pulvcrosus  (Radoszkowski),  Tachysphex, 
221 

Piilveno  Pate,  4i  126 
pulvillata  Sowerby.  Ammophila,  L12 
pulvis  R.  Bohart,  Hapalomcllinus,  497 
pumila  Lichtenstein.  Sphex.  1 19 
pumiho  Arnold.  Trypoxylon,  342 
pumilio  Ginei  Man',  Cerccris,  186 
pumilio  (Taschenberg),  Prionyx.  1  34 
pumilus  A.  Costa.  Eciemnius,  427 
pumilus  Crcsson,  Nysson,  4^9 
punae  Perkins,  Deinomiinesa,  162 
puncta  Murray.  Podalonia,  141 
punctata  F.  Smith,  Ammophila,  IS3 
punctata  (Fabricius).  Stictia,  142 
punctata  Tsuneki.  Liris,  629 
punctaticcps  (Arnold),  Ammophila.  LSI 
punctatiformis  Arnold,  Tachysphex.  226 
punciatis.sima  A.  Costa.  Prospigasira,  44. 
2fi6 

punctatissima  BlUthgen,  Spilomcna,  193 
punctaiissimum  Arnold.  Trypoxylon,  342 
punctatissimus  (Turner),  Acanthostelhus, 
474 

punctatuni  (Kohl),  Chalybion,  \Sil 
punctatus  Ashmcad,  Nysson,  469 
punctatus  Baker,  Oxybelus,  369 
punctatus  (F.  Smith),  Tachysphex,  22h 
punctatus  (Fabricius).  Oxybelus,  12Q 
punctatus  (Kirschbaum),  Hoplisoides,  121 
punctatus  (Lcp«letier  and  BruUe), 

Ectemnius,  42.S 
punctatus  Say,  Philanthus,  £61 
punctatus  (Snoflak).  Crossocerus,  4ill 


punctatus  (W.  Fox),  Pseneo,  161 
punctatus  (Walckenaer),  Oxybelus,  362 
puncticeps  (Cameron),  Pscnulus.  Hi 

[>uncli(.cp<t  Cuiiivioii,  Tucliy  »|jtii:.\,  3 

puncticeps  F.  Morawitz.  Cerccris.  ifii 
puncticeps  Gussakovskij.  Diodontus.  1 79 
puncticeps  Gussakovskij,  Pscnulus,  1 73 
puncticeps  U.  Smith.  Tachysphex,  ?76 
punclicollis  (Kohl).  Palmodes,  122 
punctifcr  Mcrisuo,  Pemphredon.  1 82 
punctifrons  (Cameron).  Euccrccris,  522 
punctifrons  (Cameron).  Hoplisoidcs,  121 
punctifrons  (Cameron),  Trachypus.  569 
punctifrons  (Malloch),  Mimcsa,  L62 
punctifrons  Shuckard,  Pison,  336 
punctifrons  (W,  Fox).  Tachysphex.  276 
punctiger  (Wesiwood),  Philanthus,  565 
punctinudus  Vicrcck  and  Cockcrell, 

Philanthus,  566 
punctipes  Pulawski,  Tachysphex,  276 
punctiplcura  (Cameron),  Liris,  746 
punctiplcuris  (Gussakovskij),  Mimeia, 

162 

Punctipsen  van  Lith.  4Q 
punctiventris  Arnold,  Tachysphex,  226 
punctivcrtcx  Richards.  Trypoxylon,  341 
punctosa  Schlcttcrcr,  Ccrceris,  587 
punctulata  Gmelin.  Vespa.  622 
punctulata  (Kohl).  Ancistromma.  26f> 
punctuLatum  Ashmcad.  Pison.  331 
punctulatum  Kohl.  Pison,  336 
punctulatum  Taschenberg,  Trypoxylon, 
349 

punctulatus  De  Stefani,  Ectemnius,  42S 
punctulatus  U,  Smith,  Tachysphex.  226 
punctulatus  (Vandcr  Linden),  Psaitimaecius, 
S3.  516 

punctuosa  Schlcttcrer.  Cerccris,  587 
punctuosus  Arnold,  Tachytes.  266 
punctuosus  Brethes.  Trachypus,  569 
punctuosus  (Eversmann),  Hoplisoides. 
121 

punctuosus  KoM,  Sphodrotcs,  3Q4 
punctuosus  (Ruyment),  Srricophorus,  303 
punctus  (Zcttcrstedt),  Crossocerus,  402 
pungens  (Kohl),  Podalonia,  141 
punicus  Andradc,  Miscophus,  319 
punicus  Ed  Andre,  Diodontus,  LZ2 
punicus  Gnbodo.  Diodontus.  122 
punjabensis  Nurse.  Philanthus,  566 
purpurea  Schlcttcrcr,  Ccrceris,  585 
purpurea  (Wcstwood),  Ampulex,  2li 
purputeipennis  (Matsumura  and  Uchida), 
Liris.  244 

purpurcscens  (Perez),  ChaJybion,  1113 
pusanoides  Leclercq,  Crossocerus.  401 
pusanus  Leclercq,  Crossocerus,  403 
pusilla  Arnold.  Larra,  238 
pusilla  (Say),  Spilomena.  123 
pusillus  Beaumont,  Nysson,  469 
pusillus  (GuMiikovtkij),  Palmodes,  L22 
pusillus  (Hacker  &  Cockcrell), 

Sericophorus,  303 
pusillus  (Handlirsch),  Bembecinus,  112 
pusillus  (Harris),  Crossocerus,  401 
pusillus  Lepeleticr  and  Brulle, 

Crossocerus,  404.  62S 
pusillus  SaussuTc,  Polcmistus,  1£1 
pusulosus  Beaumont,  Tachysphex.  226 
puttalamum  Strand.  Trypoxylon.  347 
pygialis  (Perez),  Lestica,  411 
pygidiale  R.  Boharl,  Rhopalum,  32Q 
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pygidialiii  Cameron,  Lana,  218 
pygidialis  Gussakovskij,  Oxybclus,  3£9 
pygidialis  (Handlirsch),  Microbembex, 
112 

pygidialis  Handlirsch,  Stizus.  i22 
pygidialis  Kohl,  Tachysphex,  2M 
pygidialis  (Malloch).  Mimesa,  162 
pygidialis  W.  Fox.  Aslata,  212 
pygidialis  (W.  Fox),  Hoplboidcs,  52D 
pygmaca  (Brethcs).  Ochleroptera,  490 
pygmaea  (Cameron).  Liris.  242 
pygmaea  Saussure,  Cerccris,  5&S 
pygmaca  (Thunbcrg),  Cerccris,  S82 
pygmaeum  Cameron,  Trypoxylon,  347 
pygmaeum  Gussakovskij,  Trypoxylon, 

pygmaeu<i  Handlirsch,  Mellinus,  449 
pygmacux  Kohl.  Tachytes.  263.  266 
pygmaeus  Olivier,  Oxybclus,  I2Q 
pygmacu^  (Ro^si),  Lindenius,  IM 
pygniueus  Scluank,  Sphex,  LL2 
pygmaeus  (Tournicr),  Pscnulus,  L23 
pygmaeus  Tsuneki,  Diodontus.  LZ2 
pyrcnaica  Schlettercr,  Cerccris,  sa"^ 
pyrrhobasis  (Moricc),  Dienoplus,  496 
pyrrlius  Lvi;leri;q,  Crouoccrus,  am 
pyrura  (Rohwcr),  Oxybclus,  3£S 

quabajai  Pate,  Ammoplanus,  L28 
quadrangularis  (Packard).  Ectemniiu,  A22 
quadrangulus  E.  T.  Cresson,  Jr., 

Ectcmnius,  422 
quadraticollis  A.  Cosia.  lii 
quadriceps  (Bingham).  Lesiica,  41i 
quadriceps  Tsuneki,  Stigmus,  U12 
quadriceps  Tsuneki,  Trypoxylon,  MJ 
quadricincta  (Fabricius),  Cerceris,  iB6 
quadricincta  (Panzer),  Cerccris,  1&2 
quadricinctus  (Fabricius),  Ectemnius,  A2& 
quadricolor  (Arnold).  Synnevius,  ilO 
quadricolor  Cockercll  and  Baker, 

Oxybclus,  Ihl 
quadricolor  F.  Morawitz.  Cerceris,  iJLS 
quadricolor  (Gerstacckcr).  Tachysphex, 

2M 

quadricolor  (W.  F.  Klrby),  Dasyproctus, 
421 

quadricornis  Gu^sakovskij,  Cerccris,  iB5 
quadridentata  Arnold,  Cerceris,  &8i 
quadridentala  (Cameron),  Podalonia,  \AA 
quadridentatus  Arnold.  Dolichurus,  62 
quadridcntatus  (Cameron).  Paranysson.  208 
quadridentatus  van  Lith,  Pvcnulus,  113 
quadrifasciata  (F.  Smith).  Liris,  lil 
quadrifasciala  (Panzer),  Cerccris, 
quadrifasciata  (Say).  Bicyrtes.  ilS 
quadrila»cialus  Drcisbach.  Tachytes,  2S>1 
quadrit'asciatus  (Fabricius).  Gorytes,  5111 
quudrifasciatus  O.  Miiller.  Sphex,  112 
quadrifasciatus  Pulawski,  Tachysphex,  774 
quadrifasciatus  Villers,  Sphex.  LLZ 
quadrifurci  Pulawski,  Tachysphex,  226 
quadriguttatus  Olivier,  Nysson, 
quadriguttatus  Spinola,  Nysson.  4£S 
quadrimaculata  Dufour.  Cerceris,  ill 
quadrimaculata  (Provancher),  Lestica,  411 
quadrimaculata  Taschcnbcrg,  Bcmbix,  .S48 
quadrimacutatus  (Fabricius),  Crossocerus, 
401 

quadrimaculatus  (Sonan),  Bembccinus, 
quadrinotatus  A.  Costa,  Oxybclus,  MS 
quadrinotatus  (Ashmead).  Clypeadon,  HI 


quadrinotatus  Say,  Oxybelus,  370 
quadripunctata  (Provancher),  Lestica,  431 
quadtipunctata  Raodszkowski,  Cerccris, 

sia 

quadripunctata  (Radoszkowski),  Dryudclla, 
215 

quadripunctatus  (Fabricius).  Crossocerus, 

403 

quadrisignata  (Arnold).  Dryudella.  214 
quadrisignatus  (Palma),  Dienoplus.  4Sfi 
quadiistrigatus  (Arnold),  Bembccinus,  532 
quartinac  of  authors.  SceUphron,  1122 
quartinac  (Gribodo),  Sphecius,  SI  1 
quartinac  (Gribodo).  Stizus.  122 
quartinae  Gribodo,  Trypoxylon,  Ml 
quattuordecimguttatus  Shuckard. 

Oxybelus.  362 
quattuordecimnotatus  Dahlbom.  Oxy- 
belus, 362 
quattuordecimnotatus  Jurine,  Oxybelus, 

m 

quattuordecimpunclatus  (F.  Morawitz), 

Philanthmus,  4II1 
quatuorcinctus  (Christ),  Ectemnius,  42& 
quatuotdecimmaculatus  (Packard), 

Ectemnius,  ill 
quatuormaculatus  (Christ).  Crabro.  4Q£ 
quebecensis  (Provancher),  Tachysphex, 

216 

quedenfeldti  (Handhrsch),  Hoplisoides, 
£21 

queenslandensis  (Turner),  Arpactophilus, 
\M 

queenslandensis  Turner,  Lyroda,  239 
qucmaya  Pate,  Belomicrus,  2£2 
querecho  Pate.  Belomicrus,  364 
quetetaro  Scullen,  Cerceris,  5fl6 
queruta  Kohl.  Cerceris,  SS6 
qucttac  Nurse,  .'Vstata.  i\  3 
quettaensis  Cameron.  Cerceris,  586 
quettaensis  Nurse.  Miscophus.  112 
Quexua  Pate.  47^  385 
quicsccns  Nurse,  Palarus,  291 
quilisi  Gincr  Man'.  Cerccris,  SRI 
quinquccmcta  Ashmead,  Cerceris.  S77 
quinquecincta  (Fabricius).  Cerccris,  579 
quinquecincta  (Schrank).  Cerccris,  579 
quinquccinctus  (Fabricius),  Gorytes,  42, 
Sfll 

quinquecinctus  Schrank,  Crabro,  409 
quinquedentatus  Tsuneki.  Crossocerus. 
403 

quinquefasciata  (Rossi),  Cerceris,  5R6 
quinquefasciatus  (Panzer).  Gorytes,  ULL 
quinqueguttatus  Lichtcnstcin,  Sphex,  112 
quinquelineata  ( Turon),  Cerceris,  579 
quinqucmaculata  J.  Parker,  Bicyrtes,  538 
quinquemaculatus  (Fabricius).  Mellinus, 
44 1) 

quinquemaculatus  (Lepeletier  and  Brullc). 

Crossocerus.  401 
quinquemaculatus  (Maa),  Dasyproctus, 

421 

qumqucmaculatus  (Sonan),  Bembecinus. 
531 

quinquemacutatus  i Dahlbom),  Crosso- 
cerus, 403 

quinquenotatus  (Jurinc),  Tracheliodes.  411 
quinquesignatus  (Bignell),  Tracheliodcs, 

405 

quinquespinosa  J.  Parker.  Bembix.  548 
quinquespinosus  (Say),  Bembccinus,  132 


quintile  Viereck,  Trypoxylon,  348 
quitense  (Benoist).  Rhopalum,  390 
quitensis  (Benoist).  Solicrella.  314 
quodi  Vachal.  Sceliphron.  ULS 

rabiosus  (Kohl),  Dasyproctus,  420 
rachiticus  (Rossi),  Mellinus.  449 
radamac  Arnold,  Philanthus,  566 
radamae  (Saussurc).  Liris,  242 
raddei  Handlirsch,  Stizus.  i22 
radialis  E.  Saunders,  Astata.  213 
radialis  of  Arnold,  Liris,  24£ 
radialis  (Saussurc),  Liris,  247 
radiatus  (Arnold),  Brimocelus.  46.  364 
radiatus  Gussakovskij.  Tachysphex,  276 
radiatus  (Perez),  Ectemnius,  427 
radiatus  W.  Fox.  Alysson.  lifi 
radjamandalae  van  der  Vecht, 

Cerccris.  586 
radoszkowskii  Beaumont,  Tachytes,  261 
radoszkowskii  Dalla  Torre,  Bembix,  54« 
radoszkowskii  Pulawski,  Astata,  212 
radoszkowskyi  (Dalla  Torre),  Belomicrus, 

364 

radoszkowskyi  F.  Morawitz,  Tachysphex, 

radoszkowskyi  Handlirsch,  Bembix,  548 
radoszkowskyi  Handlirsch.  Gorytes.  501 
radoszkowskyi  (Kohl).  Prionyx.  114 
radoszkowskyi  Schlettercr.  Cerceris,  576 
radulina  Fvans,  Liris,  242 
ralumus  Leclercq,  Dasyproctus.  421 
rama  Leclercq,  Cerccris,  577 
ramakrishnac  Turner,  Philanthus,  566 
ramses  Pulawski.  Tachysphex.  276 
ranavalonae  Arnold.  Philanthus.  565 
rancocas  Pate.  Oxybclus,  369 
ranosahae  (.Arnold),  Pseudoplisus,  5II2 
rapax  Handlirsch,  Stizus,  527 
raptor  F.  Smith,  Ampulex.  18 
raptor  F.  Smith,  Bembix,  549 
raptor  F.  Smith.  Cerceris,  586 
raptor  Lcpclcticr.  ONybeluti.  369 
raptcu  Lcpclcticr,  Philanthus.  566 

raptor  Handlirsch,  Sphecius.  iU. 
raptrix  Schulz.  Cerceris.  586 
rarus  Arnold.  Tachytes,  266 
rasoherinae  Arnold,  Cerceris,  586 
ratzcburgi  Dahlbom,  Alysson,  458 
raui  Rohwcr,  Cerccris,  SRI 
raui  Rohwcr.  Crossocerus,  401 
raui  (Rohwcr),  Hyponysson,  462 
raui  Rohwer,  Stigmus,  L82 
lava  Arnold,  Bembix,  548 
ravinus  Leclercq,  Ectemnius,  426 
rayrncnti  Menke,  Scricophoius,  102 
raymcnli  Turner,  Cerceris.  ia6 
rcbaptizata  Schulz.  Cerccris.  580 
rebellus  Leclercq.  Dasyproctus,  421 
rechingeri  Kohl,  Larra,  218 
rcchingcri  Kohl,  Pison,  136 
rccondita  (Turner),  Liris,  242 
rectangularis  (Gussakovskij),  Crossocerus, 
403 

recticornis  Bradley,  Nysson,  469 
rectilateralis  (Arnold).  Bembecinus.  532 
rectirugosum  Arnold,  Tr>'poxylon,  342 
rectum  Kohl.  Sceliphron.  L06 
recuperatus  Leclercq,  Ectemnius,  422 
rccurva  J.  Parker.  Bembix.  548 
rcdivivus  Kohl,  Tachysphex,  777 
reductus  Banks.  Philanthus, 
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reedi  Menke,  Tachysphex,  2Z6 
rcfractus  Nurse,  Pscn, 
tcfuscata  J.  Parker,  BembLx,  S48 
rcg;ulc  I'.  Smith,  Clilorion,  211 
regale  F.  Smith,  Pison,  i2fi 
regalis  F.  Smith,  Ampulex.  Hi 
regalis  van  Lith,  Psen.  lAZ 
rcgia  J.  Parker,  liembix,  iifi 
regina  Menke,  Ammophila.  LU 
rcgina  (Turner),  Liris.  2A2 
reginellus  Leclercq,  Ectcmnius,  122 
rcginula  Brauns,  Cercerit,  SS6 
regium  Gussakovskij,  Trypoxylon,  242 
rcgium  Richards,  Trypoxylon,  ^4^ 
regnata  J.  Parker.  Bembix,  548 
regulare  Vicreck.  To'po^y'on,  M2 
rcgularis  (W.  Fox),  Mimumeu,  164 
rcicula  Krombcin,  Ccrccris,  586 
reinigi  Bischoff,  Philanthus,  s^fi 
rciscri  Kohl.  Tachysphex.  22i 
rcitcri  ( Kohl),  Lestica,  lil 
rejecta  Turner,  Cerceris, 
rejector  F.  Smith,  Trypoxylon.  342 
rcjcctus  Baker,  Oxybelus.  369 
relativum  Rohwer,  Trypoxylon,  343 
rclativum  Rohwer,  Diploplcctron,  211 
rclativus  W.  Fox,  Passaloecus,  LB4 
relegata  Turner,  Bembix.  548 
rclicta  (Lcclerq).  Lestica,  111 
relucens  F.  Smith,  Sericophorus,  302 
reluccns  Turner,  Tachytcs,  ?66 
rctnotus  Pulawski,  Tachyspltex,  226 
remotus  (Turner),  Hoplisoidcs,  S2 1 
renicinctus  (Say),  Stizoides,  529 
rcnominata  Turner,  Cerceris,  586 
repanda  Fabricius,  Bembix,  549 
repandus  (Fabridus),  Tachytev,  266 
repandus  (Panzer),  Bembccinus,  112 
rcpcntmum  Arnold,  Pivon,  336 
repositus  (Arnold),  Crossocerui,  403 
rcpraescntans  Turner,  Ccrccris,  586 
repians  Arnold,  Miscophus,  319 
republicus  Leclercq,  Crossocerus,  403 
re«idua  J.  Parker.  Bembix.  548 
resinipes  (Fernald),  Sphex,  LL£ 
rcsoluta  Nurse,  Astata,  2L1 
resplendent  Kohl,  Sphex.  LL6 
rcsplendcns  (Kohl).  Trigonopsis,  2& 
responsum  Nurse,  Tr>'poxylon,  H2 
retiaria  (Turner),  Liris.  2i5 
reticollis  (A.  Costa).  Parapsammophila, 

reticulata  (Cameron),  Liris.  2^ 
reticulata  Ducke,  Nitcia,  125 
reticulata  (Mulloch).  Mimumesa,  IM 
reticulata  (Sauvsure),  Liris,  246 
reticulata  Turner,  Nitcia,  12S 
reticulatum  Williams.  Diploplectron, 
2U 

rcticulatus  Antiga  and  Boflll. 

Tachysphex.  221 
reticulatus  Cameron.  Diodonlus,  179 
rcticulatus  Cameron,  Dolichurus,  fi2 
reticulatus  Cameron,  Philanthus,  565 
rcticulatus  (Cameron),  Polcmistus,  1 85 
reticulatus  Cameron,  Psen.  IM 
reticulatus  (Lepeleiier  and  Brulle).  Crabro. 

408 

reticulatus  (Lepeletier  and  Brulle). 

Lctemnius,  4?f. 
reticulatus  Mickel.  Stigmus,  LS2 
reticulatus  Pale.  Oxybelus.  3fi2 


reticulatus  (Turner).  Arpactophilus, 
reticuloidcs  (Richards),  Liris,  246 
reticulosus  Arnold,  Psenulus,  122 
retifcra  Arnold,  Nitela,  121 
retowskii  (Konow),  Eremocharcs,  146 
retracius  Nurse,  Sphex,  Hfi 
rctusa  Gistcl,  Ammophila,  LSI 
revelatus  (Cameron),  Dasyproctus,  420 
rcvcrsa  F.  Smith,  Ccrceris,  5R6 
reversus  Arnold,  Gastrosericus,  256 
rcvcrsus  (F.  Smith),  Bembccinus,  ii2 
revindicatus  (Schulz),  Bembecinus,  532 
reymondi  (Roth),  Prionyx,  L24 
rhactica  Kohl,  Ammophila,  1 5  3 
rhaeticus  Aichinger  and  Kriechbauiner. 

Crabro.  41ia 
rhaibopus  KohL  Lindenius.  384 
Rhectognathus  Pate.  4fi 
rhimpa  F.  Parker,  Dryudella,  21i 
rhinoceros  Gussakovskij.  Tachyies.  2hh. 
rhinoceros  Kohl,  Cerceris,  586 
rhinoceros  (Strand),  Hoplammophila,  L41 
Rhinonitela  Williams,  4i 
Rhinopsis  Wcstwood,  IS 
rhudesiae  (Arnold).  Brachystegus,  473 
rhodesiae  Arnold,  Nitela,  125 
rhodcsiae  Brauns,  Ccrccris,  586 
rhodesiana  Arnold.  Ampulex,  ZI 
rhodcsiana  Arnold,  Parapiagetia,  281 
rhodesiana  Arnold.  Solierella,  214. 
rhodesianum  Bisclioff,  Pison,  125 
rhodesianus  (Arnold),  Ammoplanellus,  200 
rhodcsianus  Arnold,  Belomicrui^.  364 
rhodesianus  (Arnold),  Encopognathus,  3K(1 
rhodesianus  (Arnold),  Prionyx.  L24 
rhodesianus  Arnold.  Saliostethus.  1211 
rhodesianus  Bischoff.  Tachysphex,  276 
rhodesianus  Bischoff,  Tachytcs,  266 
rhodesianus  Turner,  Miscophus,  319 
rhodesiensis  (Arnold).  Dasyproctus,  421 
rhodesiensis  Empey,  Ccrccris,  586 
rhodius  Beaumont,  Bembecinus,  521 
rhodius  Beaumont.  Tachysphex.  276 
rhododactylus  Taschenberg.  Tachytes.  2££ 
rhodops  Vicreck  and  Cockerell. 

Eucerceris,  5iL2 
rhodosoma  (R.  Turner).  Sphex.  Ufi 
rhois  Rohwer.  Ccrccris.  S86 
rhopaioceroides  (Arnold).  Bembecinus,  532 
rhopalocerus  (Handlirsch),  Ammatomus, 

512 

rhopalocerus  (Handlirsch).  Bembecinus,  532 
rhopaloides  Leclercq,  Podagritus,  121 
Rhopalum  Stephens,  47^  1S2 
rhynchophora  Turner,  Ccrccris,  586 
ribauti  Merisuo,  Passaloecus,  629 
ricata  Leclercq,  Quexua,  2ilZ 
richardsi  Arnold,  Stizus,  527 
richardsi  (Beaumont).  Crossocerus,  403 
richardsi  Pate.  Entomocrabro,  212 
richardsi  Sundhouse,  Trypoxylon,  142 
richardsi  Tsuncki.  Pscn.  '  67 
richteri  Beaumont,  Parapiagetia,  2M 
rieki  Leclercq,  Podagritus,  123 
riekiella  Leclercq,  Williamsita.  630 
rigida  F.  Smith,  Cerceris, 
rileyi  W.  Fox,  Pemphredon.  142 
rimatus  Leclercq,  Crossocerus.  403 
rinconis  Viereck  and  Cockerell,  Cerceris, 
522 

riojacus  Leclercq,  Ectcmnius,  424 
riosorum  Leclercq,  Ectemnius,  427 


Riparena  Pate.  42 

riparia  Gussakovskij.  Prosopigastra.  2&fi. 
riparium  (Arnold),  Crossocerus,  4II2 
ritscmac  (Doha  Torre).  Chalyblon.  iUl 
ritsemae  Handlirsch.  Stizus.  526 
ritsemae  (Ritsema),  Dicranorhina.  212 
river  tonensis  Viereck,  Passaloeucs,  L84 
riveti  (Strand).  Podagritus,  393 
rixosa  F.  Smith.  Cerceris,  586 
rjabovi  Gussakovskij,  Ammoplanus,  198 
robcrtsoni  Rohwer,  Anacrabro,  379 
robertsoni  (Rohwer).  Enoplolindenius,  415 
robertsonii  Baker.  Oxybelus.  162 
robertsonii  W.  Fox,  Cerceris,  586 
roborovskyi  Kohl.  Ammophila.  L5i 
robusta  Arnold,  Spilomcna,  L21 
robusta  (Cameron).  Isodontia.  L22 
robusta  (Cresson).  Podalonia,  L45 
robusta  Lohrman.  Bembix,  548 
robusta  Shestakov.  Ccrceris.  580 
robusta  (Williams),  Liris,  242 
robustior  Williams.  Tachysphex.  22fi 
robustisoma  Strand.  Sphex.  116 
robustoldes  (Williams),  Liris.  242 
robustus  (Arnold).  Bebccinus.  SH 
robustus  Cameron,  Oxybelus,  262 
robustus  (HandUrsch).  Hoplisoides,  521 
roddi  Raymcnt,  Scncophorus,  302 
roepkci  MaidI,  Cerceris.  586 
roeltgeni  C.  Verhoeff,  Passaloecus,  184 
rogcnhofcri  (Handlirsch),  Ammatomus, 
511 

rogcnhofcri  Kohl,  Trypoxylon,  349 
rohweri  (Bridwell),  Solierella.  212 
lohweri  Lohrmann,  Bembix,  545 
rohweri  Richards,  Trypoxylon.  242 
rohweri  van  Lith,  Psenulus,  LZ2 
rohweri  (Williams),  Liris.  242 
romandi  (Saussurc),  Traehypus,  569 
romandinum  (Saussure),  Pcnepodium,  22 
rondani  (A.  Costa),  Tracheliodes.  4115 
roratus  Kohl,  Sphex.  LL5 
roseiventris  (F.  Morawitz).  Prosopigastra, 
2£i 

roshanica  Gussakovskij,  Spilomcna.  193 
rossi  R.  Bohart.  Tachytes.  265 
rossi  Scullen.  Cerceris.  580 
rossica  (Gussakovskij),  Mimcsa.  162 
rossica  Shestakov.  Cerceris,  586 
rossii  Dahlbom,  Bembix.  541 
rostraia  F.  Smith.  Cerceris.  586 
rostrata  (Gmelin),  Bembix,  548 
rostrata  (Linnaeus),  Bembix,  54.  548 
rostrata  Marquet,  Cerceris.  5B1 
rostratum  Taschcnberg.  Trypoxylon,  348 
rostratus  Berland,  Tachytcs,  266 
rostrifera  Brauns.  Cerceris,  586 
rotaense  Tsuneki,  Pison,  116 
rothi  (Beaumont),  Podalonia.  L45 
rothi  Giner  Mari'.  Cerceris.  586 
rothneyt  Bingham,  .Miscophus,  119 
lothncyi  Can\cron,  Ampulex.  ZB 
rothncyi  Cameron,  Ccrccris,  5&6 
rothneyi  Cameron,  Gastrosericus,  256 
rothncyi  Cameron,  Pison,  336 
rothncyi  Cameron,  Sphex,  1 16 
rothneyi  Cameron,  Tachytes.  262 
rothschildi  Magrctti.  Palarus,  221 
rotolum  Leclercq,  Rhopalum.  22Q 
roitensis  Meunier.  Nysson.  21 
rotundarius  (Dahlbom),  Crossocerus,  403 
rotundicoUis  Arnold.  Philanthus,  564 
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roubali  Zavadil.  Nysson.  469 
rouxi  Schulthc!is,  Sphcx,  115 
rozcni  Scullcn,  Ccrccris,  186 
ruandanus  Bischoff,  PhiUnthus.  5fii 
ruandensis  (Arnold),  Crossocerus,  4(1:^ 
rubccula  Schlcttcrcr,  Ccrccris,  Jfifi 
rubella  (F.  Smith),  Luis,  242 
rubellum  Richards,  Trypoxylon,  341 
rubcllus  Turner,  Stizus,  522 
rubcllus  Turner,  Tatliytcs,  ?66 
riibens  (Mickel),  Ancistromma.  2611 
rubi  Wolf,  Trypoxylon,  ^46 
rubicola  (Dufourand  Pcrris), 

Kc'tcmnius,  427 
rubicola  Harttig,  Psenulus,  LZl 
rubicundis  van  Lith,  Psen,  167 
rubicundus  Arnold.  Ammatomus,  ill 
rubicunUus  Pulawski.  Tachyiphev,  ^76 
rubida  (J urine),  Ccrccih,  SKfi 
rubidus  Arnold,  Philanthus,  S66 
rubiginosa  Lepeletier.  Ammophila.  LSI 
rubiginosum  Gussakovskij,  Trypoxylon, 

m 

niblginosus  (Handlirschl,  Pscudoplisu^,  Mil 
rubra  Raduszkowski.  Ammophila,  1  .^2 
rubral^  R.  Rohurt  and  Menke,  Ccccciii,  <H6 
Rubrica  J,  Parker,  S4Q 
rubricans  Perez.  Liris.  215 
rubricata  (F.  Smith).  Liris,  247 
rubricatus  Turner,  Sphodrotcs,  2M 
rubriceps  Taschenberg,  Ammophila,  Lil 
rubrifemoratum  Richards,  Trypoxylon, 
HI 

rubripes  Cresson,  Eucerceris.  ^97 
rubripcs  Spmola,  Ammophila,  1  S3 
rubripyx  Arnold.  Dolichurus.  62 
rubrivcntris  A.  CoMa,  Ammophila.  152. 
rubrivcntris  Ferton.  Miscophus,  'tis 
rubriventris  Monore,  Miscophus,  ILH 
rubrivcntris  Kazcnas,  Philanthus,  566 
rubrocaudatm  Arnold,  Oxybelus,  ^ft*) 
rubrocaudatus  (Blackburn),  Ectemnius. 
ill 

rul>iocaudutus  Turner,  Psenulus,  1  72 
rubroeinctulus  Strand,  Gorytes  5111 
rubrocinctum  Packard.  Trypoxylon.  MS 
ruhrocinctum  Peckham  and  Pcckham, 

Rhopalum.  Ifi2 
rubroflavus  Turner.  Stizus,  527 
rubropictus  (Matsumura),  Ectemnius,  426 
rubtosignatu^  (Turner).  Argogorytes.  492 
rudesculpta  Gussakonkij,  Spilomena, 

tufa  Arnold,  Larta,  237 
rufa  (Panzer),  Mimesa,  162 
rufa  Scullcn,  Cerceris, 
rufa  Taschenberg,  Cerceris,  587 
rufacapoidcs  Strand.  Cerceris,  586 
rufesccns  Andradc.  Miscophus.  ILS 
rufescens  Cockerell.  Plenoculus.  31 1 
rufesccns  (F.  Smith),  Stizus,  527 
rufescens  (Gussakov:ikij),  Parapiagetia, 

rufesccns  Kxombein,  Ectemnius.  428 
rufesccns  ( Lepeletier),  Sphecius,  51 1 
rufesccns  Strand,  Sccliphron,  10^ 
ruHbasis  (Banks).  Crabro,  iOfi 
rufibasis  (.Malloch),  Pluto,  121 
ruficauda  Cameron,  Cerceris,  iSt. 
ruficaudata  (Turner),  Astata,  213 
ruficaudatus  (Arnold).  Entomognathus. 


ruFicaudis  (Arnold),  Dasyproctus,  421 
nificaudis  Cameron,  Oxybelus,  169 
ruficaudis  (Taschenberg),  Tachysphex, 
226 

ruficaudus  Taschenberg,  Sphex,  LLl 
ruficeps  Brcthcs,  Trachypus,  569 
ruficcps  F.  Smith,  Cerceris,  586 
ruficeps  Scullcn,  Eucerceris,  592 
Tuficollis  A.  Morawitz.  Ammophila,  153 
runcolhs  Cameron.  Alysson,  458 
ruficolUs  Cameron.  Ampulcx,  24 
ruficollis  (Cameron),  Dicranorhina,  252 
ruficollis  (Fabricius),  Dienoplus,  496 
ruficollis  Lichtcnstein,  Sphcx,  113. 
ruficollis  Reed.  Ammophila,  152 
ruficollis  (Turner).  Arpactophilus,  186 
ruficornc  (F.  Smith).  Pison.  335.  136 
ruflcornis  (Cameron),  Ampulcx,  2& 
ruficornis  (Cameron),  Dicranorhina,  252 
ruflcornis  F.  Morawitz,  Diodontus,  122 
ruficornis  F.  Smith.  Oxybelus,  262 
ruficornis  (Fabricius),  Cerceris,  586 
ruficornis  Fabricius,  Mcllinus,  449 
ruficornis  (Fabricius).  Stizus.  526.  527 
ruficornis  (J.  Forster),  Stizus.  527 
ruficornis  Lalreillc.  Gorytcs,  501 
ruficornis  (Provanchcr),  Oryttus,  508 
ruficornis  Rayment.  Sericophorus,  302 
ruficornis  (Villcrs),  Mcllinus,  449 
ruficornis  (Zetterstedt),  Ectemnius.  427 
ruficosta  Spinola,  Ammophila,  153 
ruficoxa  van  der  Vecht,  Ammophila,  152 
ruficoxis  Cameron,  Ampulex,  IB 
ruficrus  (Dufour),  Tachysphex,  212 
ruficrus  R.  Bohart,  Arigorytes,  517 
ruficrus  van  Lith.  Psen.  L6I 
rufidcns  Cameron,  Trypoxylon,  M2 
rul'ifcmur  (Packard),  Ectemnius.  427 
rufifrons  Arnold.  Cerceris,  5H6 
rufigaster  Packard,  Rhopalum,  390 
rufilumbis  Lichtenstein,  Sphex,  L12 
rufimana  Taschenberg.  Cerceris,  586 
tufimanum  Spinola,  Trypoxylon,  347 
rufincrvis  Perez.  Sphcx.  I  16 
rufinoda  Cresson.  Cerceris,  586 
rufinodis  F.  Smith,  Cerceris,  iSl 
rufinodula  Dalla  Torre,  Ccrccris,  582 
rufinodus  Cresson,  Mcllinus,  449 
rufipalpis  Cameron,  Tachytes.  266 
rufipennis  Fabricius.  Liris,  242 
rufipennis  (Fabricius),  Prionyx,  1 33 
rufipes  (Aichinger),  Tachysphex,  212 
rufipes  (Arnold).  Bembecinus,  530 
rufipes  Berland.  Tachytes,  266 
rufipes  (Brullc).  Ectemnius,  425 
rufipes  F.  Smith.  Cerceris.  588 
rufipes  (F.  Smith),  Hoptisoidcs,  521 
rufipes  (F.  Smith),  Lana,  IM 
rufipes  (F.  Smith),  Pison.  335 
rufipes  (Fabricius),  Ccrccris,  588 
rufipes  Fabricius,  Podium,  38^  S6. 
rufipes  (Fabricius),  Stizus,  5  27 
rufipes  (Guerin-Meneville),  Ammophila, 

rufipes  (Cucrin-Mcncville),  Chlorion,  2Q 
rufipes  Latreille,  Palarus,  44^  291 
rufipes  Lepeletier  and  Brulle.  Crossoecrus, 
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rufipes  (Lepeletier  and  Brulle),  Ectemnius, 

427,  627 

rufipes  (Lepeletier),  Podalonia,  144 
rufipes  Lepeletier.  Sphex,  1L6 


rufipes  Mocsiry,  Astata,  213 
rufipes  (Mocsary).  Sccliphron.  106 
rufipes  (Olivier),  Brachystcgus,  473 
rufipes  (Olivier),  Stizoides.  123 
rufipes  (Provancher),  Tachysphex,  222 
rufipes  Rayment,  Scricophorus.  302 
rufipes  (Reed).  Tacliysphex.  276 
rufipes  Reed.  Trachypus.  568 
rufipes  (Rohwer).  Scricophorus,  30? 
rufipes  (Saussure),  Liris,  245. 
rufipes  Shuckard.  Pison,  336 
rufipes  Spinola.  Palarus.  221 
rufipes  Taschenberg.  Oxybelus,  iM 
rufiscutis  Cameron.  Cerceris.  586 
rutlscutis  Turner.  Tachytev  266 
rufiscutus  (R.  Turner).  Sphex.  1 16 
rufitarsc  Arnold,  Pison,  336 
rufitarsis  Cameron.  Gastrosericus.  256 
rufitarsis  (Cameron),  Liris,  247 
rufitarsis  (Cameron),  Tachysphex,  222 
rufitarsis  (Dalla  Torre),  Ectentnius,  425 
rufitarsis  F.  Morawitz.  Oxybelus.  2^ 
rufitarsis  F.  Smith.  Astata.  213 
rufitarsis  (Spinola).  Tachysphex.  226 
rufitarsus  (Rayment).  .Spilomena,  193 
rufithorax  Arnold.  Ampulex,  22 
rufithorax  (Brauns),  Dienoplus.  496 
rufithorax  (Ducke).  Liris,  245 
rufitibialis  Arnold.  Tachytes,  265 
rufivcntralis  Ferton,  Tachysphex,  274 
rufiventre  (Panzer).  Rhopalum.  389 
rufiventris  Arnold,  Belomicrus,  364 
rufiventris  (Cameron),  Lyroda.  299 
rufiventris  Cameron.  Psen.  167 
rul'iventris  Cresson.  Astata.  2 1  3 
rufiventris  Cresson.  Nysson.  469 
rufiventris  (Cresson),  Palmodes.  122 
rufiventris  F.  Morawitz,  Gastrosericus, 
256 

rufiventris  (Fabricius),  Trigonopsis,  38^  9& 
rufiventris  Gussakovskij.  Prosopigaslra,  286 
rufiventris  Lepeletier.  Cerceris.  586 
rufiventris  Pricsncr.  Bcmbix.  548 
rufiventris  R  Hoharl.  .Mictobembex,  5  39 
rufiventris  Radoszkowski.  Stizus.  122 
rufiventris  (Reed),  Tachysphex,  226 
rufiventris  (Spinola),  Tachysphex,  275 
rufiventris  Timbcrlakc,  Encopognathus,  2SQ 
rufiventris  Tsuneki.  Crossocerus,  40  3 
rufiventris  Tsuneki.  Miscophus,  319 
rufiventris  Turner,  Aphclotoma,  211 
rufiventris  Turner,  Nitcla,  325 
rufoannulatus  Cameron,  Psen,  1 67 
rufoannulatus  Strand.  Tachytes.  263 
rufoantennatum  Rohwer,  Diplopiectron, 
211 

rufobaltcatus  tCamcron),  Psenulus,  I  73 
rufobasalis  Rayment.  Sericophorus.  2Si2 
rufocaudatus  (Mickel),  Hoplisoides.  521 
rufocincta  Gerstaecker,  Cerceris,  586 
rufocinctus  Brulle,  Sphcx,  1 16 
rufocinctus  Dahlbom.  Stizus,  527 
rufocinctus  (W.  Fox),  Lcstiphorus,  506 
rufodorsatus  De  Stefani,  Sphex.  LL4 
rufofacies  Empey.  Cerceris,  586 
rufofasciatus  Cresson,  Tachytes,  263 
rufofemorata  Arnold,  Astata,  21  3 
rufofcmorata  Cameron.  Ampulex.  24 
rufofemorata  (Cameron),  Liris,  24? 
rut'ofiavus  R,  Bohart,  Nysson,  469 
rufofusca  Turner,  Cerceris,  577 
rufogeniculata  (Cameron),  Liris,  244 
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rufolutcus  (Packard),  Pscudoplisus.  5Q2 

rufomaculatus  (Cameron),  lachytct..  Ihl 
rufomaculatus  (W.  Fox),  Pvcudoplitus,  SO^ 
rufomarginatu5  Arnold,  Tadiyles.  2d6 
rufomixtus  (Turner),  Argogori'tcs,  4i2 
rufoniger  Bingliam.  Tachysphex,  226 
rufonigcr  Mochi,  Stizus,  122 
rufoniger  (Turner).  Sericophorus.  303, 628 
rufoniger  (Turner),  Synnevrus.  470 
rufontgra  Taschenberg,  Cercerls,  SH6 
rufonoda  Rado<izkoxvski.  Ccrccris.  i&S 
ruf«nodi<i  (Radoukowski),  Ammatumus, 

rufopetiolatus  van  Litli,  Psen,  IM 
rufopicta  F.  Smith,  Cerccris,  <S6 
rufopictum  (F.  Smith),  Sceliphron. 
rufopictum  (Magrctti),  Chalybion.  103 
rufopictus  Arnold,  Tachysphex, 
rufopiclus  F.  Morawitz,  Oxybelus,  369 
rufopictus  (F.  Smith).  Synnevrus,  120 
rufopictus  Yasumatsu  and  Maidl. 

Nippononysson,  467 
rufoplagiata  Cameron,  Ccrceris,  S»9 
rufoscapa  (Cameron).  Lirts.  2A1 
rufosignatum  Taschenberg,  Trypoxylon, 

349 

rufotaeniatus  (Kohl),  Podagritus,  22i 
rufotibiali^  Rayment.  Sericophorus.  302 
rufozonalc  W.  Fox,  Trypoxylon,  348 
rufulicornis  (Maidl  and  Klima),  Oryltus, 
SOK 

rufus  Gincr  Man'.  Mi^cophus,  3IB 
rufus  Handlirsch,  Nysson,  469 
rugiceps  Dalla  Torre,  Trypoxylon,  H2 
rugicollis  Gussakovskij,  Ammophila,  I  <3 
rugicollis  Lcpelctier,  Ammophila,  LH 
rugicollis  (Viercck),  Crabro,  407 
rugidorsatus  Turner.  Tachysphex,  276 
rugifer  (Dahlbom).  Fctcmnius,  428 
rugifer  Dahlbom,  Pemphrcdon,  182 
rugifer  Kohl,  Sphex.  11^ 
rugifcra  (Turner),  Liri^,  ?47 
rugiftons  Arnold.  Astata,  213 
rugifrons  Cameron,  Trypoxylon,  M2 
rugifrons  F.  Smith.  Trypoxylon,  3^ 
rugifronx  van  Lith,  Psenulus,  629 
rugosa  F.  Smith.  Cerceris.  586 
rugosa  (F.  Smith),  Vechtia.  417 
rugo%a  i.  Parker.  Dembix.  -S48 
rugosa  (W.  Fox).  Larropsis.  219 
rugosa  Williams,  Nitela,  ilS 
rugosifrons  (Arnold).  Carinostigmus,  L21 
rugoslfrons  Arnold,  Philanthus,  ■S66 
rugosissima  Arnold,  Nitela,  325 
rugosissimus  Turner.  Eniomognalhus.  382 
rugosopunctatus  (Provancher),  Anacrabro, 
312 

rugosopunctatus  (Taschenberg),  F.ctemnius, 

rugospunctatus  Turner,  Encopognathus,  38Q 
rugosulopunctatus  (Dalla  Torre),  Anacrabro, 

Anacrabro,  US 
rugosum  F.  Smith,  Chlorion,  211 
rugosum  v.  Smith,  Pison.  336 
rugosum  Menke.  Trypoxylon.  349 
rugosus  Cameron,  Nysson,  469 
rugosus  Gussakovskij,  Tachysphex,  276 
rugosus  Herrich-Schaeffer,  Crossocerus. 
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rugosus  Kohl.  Philanthus,  566 
rugosus  Matsumura,  Sphex,  L1& 
rugosus  Packard,  Gorytes.  5111 


rugosus  (Provancher),  Philanthus,  566 

nifiniiiK  Rayment.  Soriof»phoru«.  302 
rugosus  van  Lith,  Psenulus,  LZi 
rugosus  W.  Fox,  Diodontus,  1 79 
rugulosa  Schrottky,  Cerceris,  S£6 
rugolosus  Moczar,  Oxybclus, 
rukwacnsis  (Arnold),  Prionyx,  124 
rumipambae  Leclercq,  Rhopalum,  3211 
rumipambensis  Benoist,  Stigmus,  IM 
ruspolii  Schulthcss.  Nysson.  462 
russeolus  Krombein,  Gorytes,  5111 
rustica  Taschenberg.  Ccrceris.  586 
rusticus  Crcsson,  Nysson,  469 
rusticus  Nurse,  Diodontus,  L22 
ruthenica  Gussakovskij,  Didineis,  459 
ruthcnicus  Birula,  Nysson.  469 
rulhenicus  (F.  Morawitz),  Fctcmnius,  425 
rutila  Spinola,  Cerceris,  136 
rutilus  (Pate),  Oryttus,  502 
rutilus  Spinola,  Philanthus,  S66 
ruwenzoriensis  (Arnold),  Crossocerus,  403 
rybicnsis  F.d.  Andre,  Cerceris,  S86 
rybyensis  (Linnaeus),  Cerceris,  55^  5M 
ryukyucnsc  Tsuncki,  Trypoxylon,  147 
ryukyuensis  Tsuneki,  Bembecinus,  530 

sabma  Gittins,  Mimesa.  L62 
sabmasac  Scullcn,  Fucerccris,  591 
sabrina  (Leclercq),  Liris,  247 
sabulosa  Bytinski-Salz.  Bembix.  546 
sabulosa  (F.  Smith),  Liris,  747 
sabulosa  Gussakovskij,  Astata,  21  3 
sabulosa  (Linnaeus),  Ammophila,  39,  153 
sabulosa  (Panzer),  Cerceris,  587 
sabulosus  F.  Smith,  Oxybclus,  266 
sabulosus  (Fabricius),  Mcllinus,  449 
sabulosus  (Olivier),  Mcllinus,  442 
sacalava  (Arnold),  Holotachysphex,  282 
sacra  (Bytinski-Salz),  Parapsammophila. 
U2 

sacricola  Pulawski,  Tachytcs.  266 
sacuya  Pate,  Fntomocrabro,  222 
sacba  Tsuneki.  Ccrceris.  587 
sacgcri  F.mpey,  Cerceris.  S87 
saegeri  Leclercq.  Diodontus,  L2fi 
sacva  F.  Smith.  Ammophila,  153 
sacva  F.  Smith,  Ccrceris,  IJil 
saevissima  F.  Smith.  Cerceris,  587 
sacvus  Arnold,  Tachysphex.  276 
saevus  (F.  Smith),  Prionyx,  L24 
sacvus  (Saussure),  Dasyproctus,  421 
sagakuchii  Leclercq.  Ectemnius.  428 
sagani  Guiglia,  Tachytcs,  ?<^^ 
sagax  Kohl,  Ampulex.  IS 
sagax  Kohl.  Liris,  242 
sagax  (Kohl),  Palmodes,  1  27 
SagenisU  R.  Bohart,  53^  122 
saglialiensis  Tsuneki,  Cerceris,  1£6 
sagittatus  (Dahlbom),  Oxybelus,  26& 
saharac  Gincr  Man',  Bembix,  548 
saharae  (Gincr  Man'),  Dicnoplus,  496 
saharac  (Gincr  Man').  Podalonia,  I4S 
saharac  (Handlirsch).  Ammatomus,  513 
saharac  Roth,  Stizus,  527 
saharica  Beaumont.  Parapiagetia,  2S1 
saharica  Giner  Mart,  Cerceris,  582 
saharicus  Beaumont,  Bclomicrus,  363 
saharicus  Pulawski,  Tachytes,  266 
sahlbcrgi  (A.  Morawitz),  Entomognathus. 
382 

sahlbergi  Shcstakov,  Cerceris,  587 
saiguesei  (Tsuneki),  Carinostigmus,  LSI 


saishiuensis  Okamoto,  Palarus,  221 

iairhuonsK  Tuincki.  Cercerlc.  Sfil 
saitamaense  Tsuneki.  Trypoxylon,  347 
sukaguchii  (Matsumura  and  Uchida), 

Ectemnius,  428 
sakalavus  Leclercq,  Dasyproctus,  121 
sakuranus  Tsuncki,  Oxybclus,  268 
salai  Giner  Man',  Cerceris.  Ifi2 
salai  Gincr  Man',  Lyroda,  222 
salicis  (Cockerel!),  Lindenius.  384 
salicis  Ruh^er.  Diodontus.  122 
salina  Lohrmann.  Bembix,  548 
Saliostethoides  Arnold,  45^  220 
SaJiostethus  Brauns.  iL  112 
sallel  Guerin-Meneville,  Bicyrtes,  538 
sallitus  Andrade,  Miscophus,  312 
Salome  Banks,  Ccrccris,  581 
saltator  Arnold.  Saliostethoides.  4^  22fl 
saiti  Richards,  Trypoxylon,  349 
saltitans  Arnold,  Psenulus,  LLi 
salvadorius  Leclercq.  Anacrabro,  379 
salvus  Kohl.  Tachytes,  266 
samarcnsis  Tsuncki,  Ccrccris,  587 
sambucicola  (C.  Vcrhoeff),  Crossocerus, 
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sameshimai  (Yasumatus).  Mimumesa.  164 
samiatus  R.  Bohart,  Pscudoplisus,  503 
Samoa  Menke,  Liris.  247 
samoensis  Williams,  Liris,  212 
samocnsis  (Williams).  Liris.  242 
sanbornii  Cresson.  Philanthus.  566 
sanctae-rosae  Cockcrell,  Bembix,  545 
sanctum  Richards,  Trypoxylon.  242 
sanctus  Pulawski,  Gastrosericus.  256 
sandakaensis  (Rohwcr),  Psenulus,  L2I 
sandakanus  Leclercq.  Dasyproctus,  421 
sandicgensis  Scullen,  Cerceris,  587 
sanguinans  (Dominique).  Sagenista.  522 
sanguinea  Williams,  Larra,  212 
sanguinicollis  Brauns.  Ampulex,  28 
sanguinolenta  (Turner),  Chtcmncstra,  482 
sanguinosus  Mickel.  Tachysphex,  226 
sanluis  Fritz  and  Toro,  Cerceris,  587 
santacTucac  Bradley.  Didineis.  459 
santamartae  Richards.  Trypoxylon,  248 
santoro  Yasumatsu,  Psen.  166 
sanischii  (Schulthcss).  Bclomicroidcs,  363 
sapcllonis  (Baker).  Argogorytes,  492 
sapobaensis  van  Lith.  Psenulus.  629 
sapporocnsc  Tsuncki,  Trypoxylon,  347 
sapporoensis  (Kohl).  Crossocerus,  4111 
sapporcnsis  (Matsumura).  Lestica,  4  30 
sarafschani  Radoszkowski,  Bembix,  547 
sarafschani  Radoszkowski.  Oxybclus,  369 
sarawakense  Cameron,  Pison,  336 
sarawakcnsis  J.  Parker,  Bembecinus,  531 
sarda  Kohl,  Ammophila,  L12 
sardonium  (l.«peletier),  Sceliphron.  Ifll 
sardous  (Carrucio),  Sceliphron,  105 
sarckandana  Balthasar,  Ammophila,  1  S3 
sareptana  Gussakovslilj,  Astata,  ILl 
sarcptana  Kohl.  Ammophila.  LSJ 
sareptana  Schlcttcrcr.  Ccrceris,  i&2 
sarcptanus  (Handlirsch).  Dicnoplus,  49ft 
sarcptanus  Pulawski,  Tachysphex,  275 
sarmaticus  F.  Morawitz.  Stizus,  527 
satan  Pate,  Ectemnius,  428 
satanas  Kohl,  Sphex.  LL6 
satanas  Pulawski,  Tachysphex,  276 
satanicus  Sin  and  Bohart,  Mcllinus, 
622 

satoi  Yasumatus,  Ampulex,  Z8 
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satschouanus  (Kohl).  Lindenius,  2M 

satsumanus  (Sonan).  Bcmbccinuv  112 

saturnus  Arnold,  Tachy«phex,  226 

saundersi  Metcet.  Tachysphex.  iZfi 

saundcrsi  Moricc.  Palarus,  2^ 

saundersi  (Perkins),  Ectcmnius,  A3S 

saundersi  Richards,  Trypoxylon.  ^49 

saundersii  Bingham.  Tachytes.  2M 

saussurei  (du  Buysson).  Ammophila.  Lii 

saussurci  (Fernald),  Sphcx,  1 14 

saussurei  (Handlirsch),  Acanthostethus,  474 

saussurei  Handlirsch.  Bembix. 

saussurei  Handlirsch.  Stizus,  222 

saussurci  Kohl,  Bothynostcthus,  ^  352 

saussurei  (Kohl).  Chalybion,  \SH 

saussurci  (Kohl).  Dasyproctus,  421 

saussurei  Kohl,  Larra,  238 

saussurci  (Kohl),  Parapiageiia,  2&1 

saussurei  Radoszkowski.  Cerceris,  2£2 

sawisurci  Reed.  Tachyfcs,  21]l5 

saussurei  Rohwer,  Trypoxylon,  349 

sautcri  van  Lith,  Pscn,  162 

savignyi  (Spinola).  Liris,  2iS 

savignyi  Spinola,  Oxybelus. 

savignyi  Spinola,  Stizus.  527 

suxalilis  (Cameron >,  Fctemnius.  d2S 

saxigcnus  Rohwer.  Philanthus,  XL  S<>7 

sayi  Banks.  Cerceris,  58S 

sayi  Banks,  Tachytcs,  26fi 

sayi  (Cockerell).  Ectemnius.  42S 

sayi  Cresson,  Bembix,  ■S4R 

sayi  (Rohwer).  Pluto.  LZI 

sayH  Rohwer),  Solierclla,  114, 

sayi  W.  Fox,  Astata,  71  3 

scabcr  (Lepeleiier  and  Brulle),  Ectemnius, 

scabra  Beaumont,  Cerceris, 
scabra  (Pabricius),  Cerceris,  S«fl 
scabiiuscula  Arnold,  Liris,  247 
scabiosus  Arnold.  Tachysphex.  226 
scabrum  R.  Turner,  Pison.  336 
scalaris  (llligcr),  Brachystcgus,  ili 
scalaris  Taschcnberg,  Tacliyies.  2M 
Scaphcutes  tiiindlir\c)i.  4(i.  ISi 
SCAPHIX'TINI.  59,  352,  liS 
scapheutoidcs  .Mcnkc.  Bohartclla,  46. 355 
scaposus  "ZcHcrsicdt",  Crossocerus,  404 
scapteriscica  Williams,  Larra, 
scapularis  Kohl,  Astata,  212 
scapulatis  Schlettorer,  Cerceris,  -S87 
scaura  Arnold,  Bembix.  54H 
scaurus  Arnold.  Tachysphex.  276 
scclesia  Turner.  Larra,  ?3S 
scelcstus  Cresson,  Philanthus,  ^64 
Scdiphron  Klug,  19,  liU 
SCI  LIPHRO.MNI.  58.  82^  afe 
Sceliphrum  Schulz.  32 
schaeuffeici  Beaumont.  Cerceris.  £&2 
schaiiniensis  Kazenas.  Cerceris.  587 
schcncki  (Tournicr),  Psenulus.  173 
schenckti  (Cockerell).  Ectemnius.  i2fi 
Schistosphcx  Arnold.  M 
schlegeUi  (Riisema).  Larra,  250 
schlcttcTcri  (Kohl).  Ectemnius,  428 
schlettereri  Handlirsch,  Gorytcs.  51L1 
schleilereri  Radoizkowski.  Cerceris,  iKL 
schlingeri  R.  Bohart.  Nysson.  4(i9 
schlingcri  R.  Bohart.  Tachysphex.  276 
schmidti  Beaumont.  Entomognathus.  382 
schmidti  Brauns.  Nitela.  122 
schmidti  Richards,  Trypoxylon,  Ml 
schmiedeknechti  (Handlirsch),  Bembe- 


cinus.  S12 
schmiedckncchti  Handlirsch,  Stizus, 
122 

schmiedckncchti  Kohl,  Cerceris,  587 
schmicdekncchti  Kohl,  Diodontus,  112 
schmiedckncchti  Kohl,  Tachysphex,  21^ 
schmiedcknechtii  Handlirsch,  Goxym. 

im. 

schmiedcknechtii  Handlirich.  Nysson,  4fi2 
schmiedcknechtii  Kohl.  Belomicroides, 
46,  363 

schmiedcknechtii  (kohl),  Entomognathus, 
38? 

schmiedcknechtii  Kohl.  Eremiasphecium. 
54.  561 

schmiedeknechtii  (Kohl),  Podalonia,  lAi 
schmiedcknechtii  KohL  Trypoxylon.  347 
schnitnikovi  Kazenas.  Cerceris,  ^77 
schnusci  Richards,  Trypoxylon,  M2 
schocnhcrri  Dahlbom  Philanthus,  iSt^ 
schoenlandi  Cameron,  Dasyproctus,  421 
schocniandi  Cameron,  Tachysphex,  276 
schoutedcni  Brauns,  Cerceris,  587 
schoutcdcni  Kohl,  Sphcx, 
schoutedeni  (Leclcrcq),  Polcmistus,  LS£ 
schrotlkyi  (Bertoni),  Sphcx.  LL6 
schrottkyi  (Fritz).  Neoplisus,  505 
schrottkyi  Willink,  Microbcmbex,  132 
schubotzii  (Arnold).  Hoplisoidcs,  £21 
schulthcssi  (Giner  Mart'),  Liris,  2A1 
schulthessi  Maidl.  Philanthus,  2^ 
schulthcssi  Richards,  Trypoxylon,  M2 
schulthessi  Roth,  Sphecius,  ILl 
schulthcssi  Schletterer.  Cerceris,  122 
schulthessii  Kohl.  Bclomicrus,  364 
schulthessirechbcrgi  (Kohl).  Chalybion, 

mi 

schultzei  Bischoff.  Cerceris,  588 
schulzi  Beaumont,  Cerceris,  522 
schusteri  R.  Bohart,  Philanthus.  1^ 
schwarzi  Beaumont,  Bembecinus,  532 
schwarzi  (Beaumont),  Dienoplus,  436 
schwarzi  (Pulawski),  Holotachysphex,  2J12 
schwarzi  (Roliwcr).  rclemnius,  428 
sciaphila  (Arctdiacono).  Mimesa.  162 
sciaphillus  Leclcrcq.  Crossocerus,  4fl3 
scintillans  Andradc,  Miscophus,  ILS 
scioensis  Gribodo,  Sphcx.  LL& 
sciophanes  (Nagy).  Ampulcx,  ZH 
scioptcryx  Perkins,  Nesomimesa.  167 
scitula  Arnold,  Bembix,  547 
sciiula  (W.  Fox),  Glenostictia,  542 
scitulus  (Cresson ),  HopUsoides,  1211 
scoliacformis  Arnold,  Stizus.  122 
scolioidcs  Kokujev.  Stizus,  522 
scolopacca  Handlirsch,  Stcniolia.  521 
scoticus  Perkins,  Pcmphrcdon,  L&2 
Scotomphales  Vachal,  S3.  528 
scotii  Turner,  Bembix,  548 
scotti  (Turner).  Dasyproctus.  421 
scTobiculata  Arnold.  Solierclla.  114 
scrobifcrum  Richards,  Trypoxylon,  242 
scruposum  Arnold,  Pison,  336 
scrutator  Nurse.  Philanthus,  566 
scudderi  Cockerell,  Passaloccas,  23,  iS4 
scullcni  (R.  Bohart).  Clypeadon.  Ill 
scuUeni  R.  Bohart.  Tachytes,  266 
scullcni  Sandhouse.  Trypoxylon,  347 
sculleni  Tsuneki,  Cerceris,  ikl 
scullcniana  Krombcin,  Cerceris,  584 
sculptilis  W.  Fox.  Tachysphex,  224 
sculptiloidcs  Williams,  Tachysphex,  226 


sculpturata  (F.  Smith).  Lcstica.  411 
sculpturata  (Kohl),  Liris,  246 
sculpturata  Turner.  Nitela,  125 
sculpturatus  Rayment,  Sericophorus, 
102 

scutatum  Chcvrier,  Trypoxylon,  347 
scutatus  (Fabricius).  Crossocerus,  402 
scutatus  (Rohwer).  Psenulus,  LZi 
scutcllaris  A.  Costa,  Cerceris.  5A1 
sculcllaris  A.  Costa,  Oxybelus,  368 
scutcllaris  Cresson,  Philanthus,  566 
scuiellaris  (F.  Smith),  Crossocerus.  401 
scutcllaris  (Gimmerthal),  Crossocerus, 
40? 

scutcllaris  (Spinola).  Sagenista,  53.  522 
scutcllaris  W.  F.  Kirby.  Stizus,  122 
scutcllatus  (Packard),  Crossocerus,  4II1 
scutellatus  (Say),  Crossocerus,  4111 
scutcllatus  (Scheven),  Crabro,  4QS 
scutellatus  Turner,  Psenulus,  172.  L24 
scutcllifer  (Dalla  Torre).  Crossocerus,  403 
scutifera  Shestakov.  Cerceris,  1^2 
scutifcrum  Taschcnbcrg.  Trypoxylon.  341 
scutifrons  Saussurc,  Trypoxylon,  347 
scutigcrum  Taschcnbcrg.  Trypoxylon.  347 
scutularius  (Schrcbcr),  Crabro.  ASH 
scythicus  Valkcila,  Pcmphrcdon,  LE2 
seabrai  Andrade.  Solierella.  314 
seamansi  (Carter).  Lcstica.  431 
secernendus  (Turner).  Argogorytes,  492 
scchi  Pate,  Ammoplanus.  L2S 
scchi  Pate,  Belomicrus,  164 
secocnse  F.  Parker.  Diploplectron,  211 
seculata  J.  Parker.  Bembix,  548 
sccunda  (Rohwer),  Foxia,  479 
sccundus  Saussure,  Dolichurus,  62 
vcdiaccki  van  Lith,  Pscn,  167 
sedula  Arnold,  Cerceris,  583 
sedulus  F.  Smith.  Tachytes,  266 
sedulus  .Merisuo.  Pemphredon,  LH2 
scgicnsis  Krombcin,  Cerceris,  sa9 
scgrcgala  Beaumont.  Cerceris.  5^ 
scgrcgatum  Richards.  Trypoxylon,  342 

M:l;rc{;jl1u^  l.t'cicrcq,  C'rc>\!ioc~cru\,  40!^ 
scgrex  van  Lith,  Psenulus.  L24 
seitzii  Kohl.  Ampulcx.  2fi 
sctangon  Leclcrcq,  Piyuma.  410 
sclecta  Nurse,  Astata,  ?1  3 
vclcctus  Nurse.  Diodontus,  LZ2 
sclectus  Nurse,  Tachysphex,  ?76 
selifera  Schletterer.  Cerceris,  587 
scllae  Gribodo.  Sphex.  LL4 
Selman  J.  Parker.  54, 141 
scmenovi  Gussakovskij.  Tachysphex.  274 
semcnovi  Shestakov,  Cerceris,  587 
scmcnowi  I-'.  Murawitz,  Chloriun,  20 
scmiappendiculata  (Cameron).  Liris,  247 
semiargcntia  (Taschcnbcrg),  Liris,  246 
semiatra  Banks.  Cerceris.  579 
scmicincta  (Panzer).  Cerceris.  586 
scmicinctus  Villers.  Sphex.  LL2 
■semiflavum  Richards.  Trypoxylon,  343 
scmifossulalus  van  der  Vecht,  Sphex,  116 
semilunata  Radoszkowski,  Cerceris,  Ifil 
scminigcr  (Dahlbom),  Sagenista.  522 
scminigra  Banks,  Cerceris,  577 
scminigra  F.  Morawitz.  Bembix.  548 
scminigra  Taschenberg,  Cerceris.  Ifll 
seminitidus  van  Lith.  Pscn,  L66 
scminolc  Banks.  Tachytes,  264 
Seminole  (Bradley),  Lpinysson,  477 
scminudus  Arnold,  Tachytes,  266 
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semipetiolata  Saussure,  Cerceri«,  SH7 
s«mipunctatus  (Lepeletier  and  Brulle). 

Kctcmnius,  428 
scmipunctatus  (Taschcnberg),  Hoplisoides 

121 

scmiiubra  Bischoff.  Larra,  ill 
semirut'a  (Banks),  Ancistromma,  ?-S^ 
semirufa  F.  Smith,  Cercerii.  SSR 
scmirufus  (Cresson).  Tachysphex,  276 
scmirugo^a  Williams,  Solicrclla,  111 
scmhtriatus  Schmiedeknecht. 

Lcstiphorus,  506 
semoni  Cameron.  Bembix.  548 
"«mota  Beaumont.  Ammophila,  liJ 
^mperi  (Handliisch).  Bembecinu^.  532 
send  Pale.  Foxita,  416 
<«ncgalcnsis  Arnold,  Brachystegus,  IZi 
scncgalcnsis  Arnold,  Gastroserlcus,  256 
sencgalcnsis  (Arnold).  Prionyx,  L24 
scncgalcnsis  Bcrtand,  Tachytcs,  266 
scncgalcnsis  Empey,  Ceroeris. 

senegambicum  Kohl,  Tr>'poxylon.  MS 
scncx  (Arnold).  .Arnoldila.  418 
icncx  Bischoff,  Ampulcx,  IS 
venilis  (Dahlbom),  Podalonia,  lii 
senilis  Fabricius,  Bembix,  548 
senilis  (Morice).  Prionyx,  LM 
sennacus  Leclercq.  Lctemnius,  428 
scnnac  (.Mantero),  Prionyx,  1  34 
senonus  Lecleicq.  Crossocerus,  403 
scoulensis  Tsuneki,  Ccrceris.  586 
sepaiabilis  Turner.  Tachytcs.  2££ 
scparanda  V.  Morawitz.  Ammophila,  LSI 
sepaianda  Handtirsch.  Bembix.  fAi 
separatum  F.  Smith.  Pison,  3  36 
separatum  F.  Smith,  Sccliphron,  106 
scparatus  van  Lith,  Psenulus,  \2A 
sepicola  (F.  Smith).  Isodontia,  i2i 
scptcntrionalis  (Packard),  Fctcmnius,  427 
septralis  Radoszkowski,  Philanthus.  566 
scpulchralis  (Beaumont),  Dr>'udella,  215 
sepulchralis  F.  Smith.  Cetceris,  587 
sepulchralis  (Geistaecker).  Liris.  242 
scpulchralis  (Handlirsch),  Sagenisu.  122 
scpulchralis  of  (Arnold),  Liris,  2ASi 
scpulcralis  Williams,  Tachysphex,  276 
scpultus  (Cockcrcll),  Gorytcs,  502 
sepultus  Cockerell,  Hopltsus,  U 
scrakscnsis  Radoszkowski.  Oxybelus,  367 
serapis  Pulawski,  Tachyies.  2M 
seraxensis  Radoszkowski.  Cerceris,  587 
seraxensis  Radoszkowski,  Palarus.  291 
screna  (Turner),  Liris.  247 
serena  (Turner).  Williamsita,  422 
scricans  Gussakovskij,  Tachysphex,  276 
scricans  (Morice),  Prosopigastra,  2aS 
vericalus  Cresson.  Tachytcs.  2fifi 
scricaius  (F.  Smith),  Lcstiphorus, 
scricatus  Gcrstaeckcr,  Oxybelus,  368 
^«riL-ca  G.  and  R,  Bohart.  Larropsis,  359 
scricca  I.cpeleticr  and  Scrvillc, 

Ammophila,  Li2 
scricea  Murray,  Podalonia,  145 
scricca  (Spinola),  Bicyrtes,  538 
scriccum  Kohl.  Pison,  336 
scriccus  (Cameron),  Hoplisoides,  521 
sericeus  (F.  Smith).  Tachysphex,  276 
scrieeus  (Fabricius).  Sphcx,  LLt 
sericeus  (Kohl).  Sericophorus.  44,  303 
sericeus  Radoszkowski,  Miscophus,  319 
sericeus  Robertson,  Oxybelus.  ifi2 


sericifrons  U.  Smith,  Ancistromma,  2M 
Sericogaster  Westwood.  2fi 
Sericophorus  F.  Smith,  44,  222 
Sericophorus  Shuckard,  H 
sericops  (F.  Smith),  Tachysphex,  225 
scricosoma  (Turner),  Liris.  ?47 
serotinus  De  Stefani,  Fctemnius,  126 
serotinus  O.  MuLler,  Sphex.  1 17 
scrpentinus  Lichtcnstcin,  Sphex,  LL2 
Serrano  Pate,  Belomicrus,  364 
Serrano  Pate,  Pulvcrro,  196 
serrata  (Handlirsch),  Stictiella,  ill 
serratocornis  Jurine,  Psen,  IM 
serralus  Tsuneki,  Ammoplanus,  L2fi 
serrei  Leclercq,  Enoplolindenius,  415 
serripes  (Fabricius).  Cerceris.  587 
scrripcs  (Panzer),  Crossocerus.  4111 
Ncrrulatac  Dunnmg,  Philanthus,  566 
servillei  (Lepeletier),  Sccliphron,  105 
servillei  Lepeletier,  Sphex.  Llfi 
scrvillii  Lepeletier,  Bicyrtes,  5  38 
servitorius  Leclercq,  Ectemnius,  428 
scrvus  Arnold,  Paranysson,  308 
servus  Dalla  Torre,  Crossocerus.  400 
sesquicincta  Klug.  Cerceris.  577 
scth  Pulawski.  Tachysphex,  274 
seligcra  (Arnold),  Liris.  746 
sctigera  Kohl,  Tachytcs,  766 
setosus  Taschenhcrg,  Tachytcs,  2M 
severa  F.  Smith,  Bembix.  54fi 
severini  Kohl,  Cerceris,  587 
severini  (Kohl).  Isodontia.  L2i 
scxcinctus  (Fabricius),  Fctemnius,  428 
sexdentatum  Taschenberg,  Podium,  ^ 
sexfasciatus  ( Fabricius),  Stizus,  527 
scxguttatus  Gussakovskij.  Nysson,  469 
sexinus  Lecleicq.  Tachysphex,  276 
scxmaculatus  (Olivier),  Crossoceras,  401 
scxmaculatus  (Say),  Ectemnius.  425 
scxpunctata  (Fabricius),  Cerceris,  580 
scxta  Say,  Cerceris.  587 
sextoides  Banks,  Cerceris,  Sfil 
scychellense  Turner,  Rhopalum,  390 
scychellensis  (Cameron),  Liris,  2A1 
scyrigi  Arnold.  Alysson. 
seyrigi  Arnold,  Ammatomus,  5U 
seyrigi  Arnold,  Cerceris,  587 
seyrigi  (Arnold).  Ectemnius.  42fi 
seyrigi  Arnold,  Miscophus,  319 
seyrigi  Arnold,  Pison.  336 
seyrigi  Arnold,  Spilomena.  123 
scyrigi  Arnold,  Tachysphex,  276 
scyrigi  Arnold,  Trypoxylon.  348 
shaman  Shcstakov,  Ceroeris,  581 
shangaani  Empey,  Cerceris,  629 
sliannoni  Richards.  Trypoxylon.  348 
shappirioi  (G.  and  K.  Bohart), 

Ancistromma,  2M1 
sliawi  Bradley,  Alysson,  458 
shawii  Rohwer,  Pemphredon.  IfiJ 

Sheffield!  (R.  Turner),  Podalonia,  145 

shelfordi  Turner,  Cerceris.  587 
shcppardi  Arnold,  Tachytes,  262 
shermani  Brimley,  Cerceris.  i&l 
shcstakovi  Gussakovskij,  Ammoplanus,  198 
shcstakovi  Gussakovskij,  Ancistromma,  7-59 
shcstakovi  Gussakovskij,  Cerceris,  587 
shcstakovi  Gussakovskij,  Gastrosericus, 
256 

shcstakovi  (Gussakovskij),  .Mimesa,  lfi2 
shcstakovi  (Gussakovskij).  Pseudoscolia. 


shestakovi  Gus.sakovskij,  Sccliphron.  1Q6 
Shestakovia  Gussakovskij,  11 
shestakoviana  Gussakovskij,  Cerceris,  587 
Shestakoviella  Gussakovskij.  5i 
shibuyai  (Iwata),  Crossocerus,  403 
shimoyumai  Tsuneki,  Ectemnius,  428 
shimoyamai  Tsuneki,  Trypoxylon,  348 
shirozui  Tsuneki,  Cerceris,  5fi2 
shirozui  Tsuneki.  Dolichurus, 
shirozui  Tsuneki,  Liris,  2ifi 
shirozui  Tsuneki,  Pemphredon,  1112 
shirozui  Tsuneki,  Psen.  L62 
shirozui  Tsuneki,  Rhopalum,  390 
shirozui  Tsuneki,  Stigmus,  ISS 
shirozui  Tsuneki,  Tachytes,  7^3 
shirozui  Tsuneki,  Trypoxylon,  MS 
shiva  Nurse,  Tachytcs,  2M 
Shoshone  Menke.  Ammophila,  Hi 
shuckardi  (A.  Morawitz),  Pemphredon,  ISi 
shuckardi  (Dahlbom),  Ectemnius,  425 
shuckardi  (F.  Smith),  Crossocerus.  402 
shuckardi  Wcsmael,  Mimesa,  1 62 
sliuckardi  Wesmael,  Nysson,  469 
sliuckardi  Yasumatsu,  Passaloccus,  I R4 
shukuzanus  Tsuneki,  Psen,  167 
shur  Shcstakov,  Cerceris,  581 
siamensis  (Cockerell),  Polemistus,  lfi5 
siamensis  Taschenberg.  Sphex,  1 1 7 
siamensis  Tsuneki,  Gastrosericus, 

sibilans  Handhrsch.  Bembix,  548 
sibirica  (Beaumont).  Mimesa,  162 
sibirica  F.  Morawitz.  Cerceris.  587 
sibirica  (Fabricius),  Ampulex,  22 
sibirica  Gussakovskij,  Oidineis,  459 
sibirica  (Gussakovskij),  Mimumesa.  161 
sibiricana  R.  Bohart,  Mimumesa,  161 
sibiricus  A.  Morawitz,  Crabro,  408 
sibicicus  Gussakovskij,  Ammoplanus,  198 
sibiricus  Gussakovskij,  Tachytes,  262 
sibiricus  (Mocsary),  Bembecinus,  S^l 
sibiricus  Radoszkowski,  Philanthus,  565 
siblina  Leclercq,  Lestica.  431 
sibuyancnsis  van  Lith,  Psenulus,  L21 
sicana  De  Stefani,  Cerceris,  5S6 
sicarius  F.  Smith,  Philanthus,  566 
sickmanni  Kohl,  Ammophila,  Hi 
sicula  Kohl,  Astata,  212 
siculus  (Beaumont).  Dicnoplus,  496 
siculus  Dc  Stefani,  Ectemnius,  425 
siculus  Gioidani  Soika,  Philanthus,  566 
sieberti  Strand.  Sphex.  HI 
sieboldtt  Dahlbom  Philanthus,  566 
sierrcnsc  F.  Parker,  Diploplcctron,  211 
signata  Klug,  Cerceris,  iSQ 
signata  (Linnaeus).  Stictia.  54.  542 
s'gnaticrus  F.  Morawitz.  Crabro.  4nH 
signatus  (Handlirsch),  Bembecinus,  532 
signalus  (Olivier),  Crossocerus,  IQl 
signatus  (Panzer),  Crossocerus,  IQQ 

signifci  (Packard),  Ciabro,  407 
sigua  (Pate),  Lpinysson,  472 
siitanus  Tsuneki,  Tachysphex,  276 
sikkimcnsis  (Kricchbaumcr),  Ampulcx.  2S 
iiikorae  Saussure,  Tachysphex.  225 
Silaon  Kohl.  15 
Silaon  Piccioli,  45 
silvana  Sclilettercr,  Cerceris,  587 
silvaticus  Arnold,  Psen,  1^ 
silverlocki  (Turner),  Afrogorytes,  523 
silverlocki  Turner,  Gastrosericus,  256 
silverlocki  Turner,  Tachytcs,  267 
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MlvcMrc  Richards,  Trypoxylon.  348 
silvestrii  MaidI,  Bembix.  54H 
silvicola  (Williams),  Litis.  ?47 
silvicola  Williams,  Tachytes  262 
silvicoloidcs  Williams,  Tachytcs.  262 
Mmalurcnse  (Muidl),  Rhopalum,  iSfl 
Simbicphilus  Dahlbom. 
Simblcphilus  J  urine,  M 
similans  Rohwcr,  Tachysphex,  276 
similans  W.  Fox,  Bembix,  iiS 
simiticolor  (Dow),  Argogorytcs,  492 
similis  (Bridwcll).  Solierella,  Hi 
similis  C'rcsson.  Euceiceris,  5iL2 
similis  CTc«on,  Oxybelus.  IfiH 
similis  F.  Morawitz,  Mivcophus,  112 
similis  (Giuisakovskij),  Dryudella,  21i 
similis  (Mocsary),  Larra,  22& 
similis  (Rohwer),  Mimumcsa,  L64 
similis  Rohwer.  Tachysphex,  226 
similis  (W.  Fox),  Crrosvocerus,  403 
simiUima  F.  Smith.  Ammophila,  LSI 
similiima  (F.  Smith).  Bicyttes.  Ufi 
stmillima  (F.  Smith),  Larra,  238 
simillimum  F.  Smith.  Pison,  336 
simillimus  Crcsson,  PhiLanthus,  -S64 
simillimus  (F.  Smith).  Bcmbccinus.  -S32 
similUmus(F.  Smith).  Dasyproctus,  121 
simillimus  F.  Smith.  Gorytes,  £111 
simillimus  (Fernald),  Prionyx.  LM 
simiUiinus  Gussakovskij.  Tachysphex,  274 
simillimus  Schulthess,  Tachytcs.  267 
simlaense  Richards,  Trypoxylon,  iAH 
stmiacnsis  Cameron,  Ccrccris,  5&2 
simlacnsis  ( Nurse).  Crossocerus.  403 
simlcnsis  van  Lith,  Pscn.  1 67 
simoni  Buysson,  Ociceris, 
simoni  (Buyvson),  Isodontia,  L2i 
simonyi  Kohl.  Tachysphex,  222 
simplex  Arnold,  Ga»trosericus,  2^ 
simplex  Dahlbom.  Oxybelus,  HJi 
simplex  F.  Smith,  Ccrceris,  ia2 
simplex  Gussakovskij.  Ammoplanus,  LS& 
simplex  (Kohl),  Isodontia.  121 
simplex  (Malloch),  Mimesa,  167 
simplex  Pulawski,  Tachysphex,  274 
simplex  (Tournier),  Pscnulus,  LI2 
simplicicomis  (F.  Morawitz),  Pseudoscolia, 

m 

simplicicomis  W.  Fox,  Nysson,  469 
simplicicomis  (W.  Fox).  Pseneo,  165 
simplicipes  E.  Saunders,  Dinetus,  216 
simplicipes  (F.  Morawitz),  Rhopalum,  2£2 
simpsuni  (Turner),  Stizoidcs.  S29 
simulans  F.  Smith.  Tachytes.  262 
simulans  Saussurc.  C'erccris,  i&2 
simulans  Turner,  Pison.  iifi 
simulatrix  (Arnold),  Liris.  212 
simulatrix,  Turner.  Tachytes,  262 
simulatrix  Viereck  and  Cockerell, 

Eucerceris,  S2I 
sinaitica  Alflerei,  Ammophila,  112 
iinaiiica  Beaumont,  Ccrceris.  5fi2 
sinaitica  (Mochi),  Pseudoscolia,  52i 
sinaiticus  (Moclii).  Protest ij;mus,  196 
sinaiticus  Pulawski,  Tachysphex,  226 
sinclairi  Lai.  Psenulus,  LM 
sinensis  F.  Smith.  Cerceris.  Sfil 
sinensis  F.  Smith,  Tachytes.  267 
sinensis  Lichtenstein.  Sphex,  LL3 
sinensis  (Mocsary),  Larra,  2ifi 
sinensis  Saussure.  Ampulex,  22 
sinensis  Sickmann,  Ammophila,  LSI 


sinensis  (Yasumatsu),  Ammatomus,  SJJ 
singarac  Lectercq,  Entomognathus,  i&l 
singuiaris  Brcthcs,  Cerceris,  SIS 
singularis  Dahlbom.  Passaloecus.  184 
singuiaris  Evans.  Lisponcma.  U 
singularis  (F.  Smith).  Fctcmnius.  422 
singularis  F.  Smith.  Sphex,  llA 
singularis  (Taschenbcrg).  llemidula,  SIa  S^ 
singularis  van  Lith.  Psenulus.  L2i 
siniea  Tsuneki.  Ccrceris,  .587 
sinicus  Lcclercq,  Crossocerus,  403 
sintangensc  Strand.  Sccliphron.  lilS 
sinuata  Panzer.  Bembix.  S4« 
sinuata  Panzer  of  Laircillc,  Bembix,  SM 
sinuata  Scullen.  Eucerceris.  S22 
sinuatus  (A.  Costa),  Gorytes,  501 
sinuatus  (Fabricius),  Ectemnius,  426 
sinuatus  (Latrcillc).  Bembecinus.  Si2 
sinuatus  (Provancher),  Crabro,  408 
sinuatus  Pulawski,  Tachytes,  262 
sinuatus  Williams.  Plenoculus,  31 1 
sinuosiscutis  Arnold.  Tr>'poxylon,  24S 
siouxcnsis  (Mickel).  Diodontus,  L22 
siouxcnsis  Mickel,  Philanthus,  .^66 
sipapomae  (Arnold).  Bembecinus,  122 
sipapomc  Arnold,  Tachysphex.  226 
siraiya  Pate,  Entomognathus,  I&2 
sirdariensis  Radoszkowski,  Cerceris.  587 
sirdariensis  (Radoszkowski).  Prionyx,  IM 
sirius  Andradc,  Miscophus,  319 
sjoestedii  Cameron,  Ammophila,  LSI 
sjoestcdti  Cameron.  Dasyproctus,  420 
sjoestedti  (Cameron),  Prionyx.  121 
sjocstedti  Cameron,  Tachytes,  262 
sjoestedti  Gussakovskij.  Ammophila,  LSi 
slaleri  (Arnold).  Kctemnius.  428 
slimmatus  Lcclercq,  Crossocerus,  403 
slossonae  (Ashmcad),  Ectemnius,  425 
slossonae  (Ashmead),  Miscophus,  319 
slovaca  Balthasar.  Cerceris,  579 
slovaca  Zavadil.  Ammophila,  153 
smaragdina  F.  Smith,  Ampulex,  2& 
smatagdinum  (Christ).  Cahlybion,  1122 
sinaiagdinum  (Christ),  Chlorion,  2il 
smithiana  Cameron,  Ccrceris,  583 
smithiensis  Leclercq,  Williamsita,  422 
smithii  Ashmead.  Stigmus.  1S2 
smitha  (Crcsson).  Pseudoplisus.  S2i  503 
smithii  Dalla  Torre.  Cerceris,  585^  Sfi2 
smithii  Handhrsch,  Bembix,  548 
smithii  F.  Smith,  Ammophila,  153 
smithii  (W.  Fox).  Pluto,  III 
smohalla  Pate,  Arigorytes.  SL2 
snoflaki  (Zavadil),  Crossocerus, 
snowi  Banks.  Cerceris,  l22 
snowi  G.  and  R.  Bohart,  Larropsis,  251 
snowii  W.  Fox,  Crabro, 
sobo  Yasumatsu  and  Okabe.  Ceicerts. 

m 

socia  (Kohl).  Ancistromma.  260 
sociabilis  (Arnold).  Crossocerus,  403 
socius  (Handlirsch),  Bcmbccinus,  531 
socius  Thompson,  Crossocerus,  400 
sodalicia  KohL  Ampulex,  2& 
sodalis  (Bmgham),  Ectemnius,  428 
sodalis  Turner,  Ccrceris,  580 
sogatophagus  Pagden.  Psenulus,  12A 
sogdianum  Gussakovskij,  Pison,  336 
sogdianum  Gussakovskij.  Trypoxylon, 
348 

sogdianus  Gussakovskij,  Gorytes,  502 
soikai  Beaumont,  Miscophus,  212 


soikai  Beaumont,  Philanthus.  ^66 
soikae  (Mochi).  Pseudoscolia.  523 
sokotrac  Kohl.  Ccrceris.  Sfi7 
sob  J.  Parker,  Bicyrtcs,  ilfl 
solani  (Cockerell),  Mctanysson,  51.  4&1 
Solenius  Lepeletier  and  Brullc,  1£) 
solidaginis  Rohwer,  Ccrceris,  5  79 
solid.igus  Howard.  Philanthus,  566 
solidescens  Scudder,  Didineis,  H 
Solierella  Spinola,  45^  311 
solicri  (Lepeletier).  Palmodes.  122 
solicri  (Lepeletier),  Sccliphron,  IPS 
solitaria  Dahlbom.  Cerceris,  Sfi2 
solitarius  (Arnold).  Bembecinus,  532 
solitarius  Arnold,  Oxybelus,  i62 
solitarius  (F.  Smith),  Dasyproctus.  421 
sohvagum  Arnold.  Trypoxylon.  348 
sohvagus  (Uondroit).  Pemphredon.  IS2 
solivagus  Say,  Philanthus,  566 
solomoncnsis  van  Lith,  Psenulus,  173 
solomonis  Krombein.  Cerceris,  578 
solowiyofkae  Matsumura,  Ammophila, 
153 

solskii  Radoszkowski,  Cerceris,  580 
wiskii  Radoszkowski,  Oxybelus,  26Ji 
solskyi  A.  Morawiiz,  Stigmus.  l&S. 
solskyi  Schlcttcrcr,  Ccrceris,  580 
solstitialis  (F.  Smith),  Liris.  241 
somalica  Arnold,  Cerceris,  587 
somalicus  (Arnold).  Bembecinus.  532 
sombrana  J.  Parker,  Slictia,  542 
sombratus  Leclercq.  Podagritus.  393 
somereni  Empey,  Ccrceris,  622 
somineieni  (R.  Turner).  Cahlybion,  liD 
somotorensis  Balthasar,  Ccrceris,  587 
sonani  Yasumatsu.  Ampulex.  2& 
sonani  (Yasumatsu).  Isodontia,  1 24 
songaricus  (Eversmann),  Prionyx,  1 34 
sonncrati  Kohl,  Ampulex,  2& 
sonora  G.  and  R.  Bohart,  Larropsis.  259 
sonorae  Scullen.  Eucercxris,  592 
sonorae  Williams,  Solierella,  114 
sonorense  Cameron,  Trypoxylon,  349 

KOnorensis  (Caiiicroiu,  F.ctumiiiuM,  ^28 
sonorensis  (Cameron).  Eucerceris.  591 
sonorensis  (Cameron).  Podaloma,  145 
sonorensis  (Cameron  1.  Tachysphex,  276 
sophiae  Evans,  Liris,  247 
sorbicus  Leclercq,  Podagritus,  22i 
sordidatus  Arnold.  Miscophus.  319 
sordidula  Arnold,  Cerceris,  584 
sordidus  Arnold.  Belomicrus.  364 
sordidus  Dalilbom.  Sphex,  111 
sordidus  Dahlbom,  Tachysphex,  276 
soror  Dahlbom.  Bembix.  142 
soror  (Dahlbom),  Prionyx,  L21 
soror  Mocsary.  Trigonopsis,  2& 
soror  Richards,  .Microstigmus,  1S2 
sororcula  Brcthcs,  Ccrceris,  587 
sotirus  Lcclercq.  Crossocerus,  403 
Spabgia  Shuckard,  51 
spanglcri  Krombein,  Crossocerus,  403 
Spanobrra  Cameron,  43 
sparidcus  Cockerell,  Oxybelus,  ^69 
sparsa  G.  and  R.  Bohart,  Larropsis,  212 
sparsa  Rohwer,  Larra,  237 
sparsipunctatus  Arnold.  Philanthus.  566 
spathuUfcra  Brcthcs,  Cerceris,  587 
spathulifcr  (Turner).  Liris,  212 
spatulata  J.  Parker,  Bembix,  l^g 
spatulatum  Richards.  Trypoxylon.  349 
spatulatus  W.  Fox,  Tachytes,  262 
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spccialis  (I-'.  Smith),  Ncoplisus.  <ns 
specifica  Turner.  Cerceiis,  187 
spccios.1  Arnold.  Bembix,  SAH 
spccioui  (Cressont.  Sticticlla.  iSl 
spcLiosissimus  Moritc,  Tachy%phcx,  221 
sp«ciosus  Dahlbotn.  Sphecius,  ill 
spcciosus  (Drur>-).  Spliccius.  52,  Sli 
spcctabilis  Gcrstacckcr,  Oxybclus. 
speciabilis  Kohl,  Ampulex.  IB 
<ipec(abilis  RadoszkoHski.  Cetccns,  S&2 
spcctabilis  (Taschcnbcrg),  Sphccius,  SI  I 
spectrum  Arnold,  Cerceris,  SST 
spectrum  Handlirsch,  Stizuv  S?7 
speculate  Turner.  Pison.  336 
spccularis  A.  Costa,  Cerceris,  S&l 
specularLs  Andrade,  Miscophus,  113 
speculata  Shestakov.  Cerceris.  S84 
spegazzinii  (Brcthcs),  Bcmbccinus,  ■S:^0 
spegazzinii  Brethes,  Trachypus, 
sphacroioma  (Handlirsch),  Oehleroptera, 
490 

Sphacx  Scopoli,  22 
Sphecienu»  Patton,  iL  .SOS 
SPHECINAE.  S7,79.a2 
SPHECINI.  58,  106,  IM 
Sphccius  Dahlbom,  52,5119 
sphecodoides  Bradley,  Nysson,  469 
sphccodoidcs  Rohwcr,  Tachysphex,  226. 
sphegiformis  (Klugl,  Stizuii,  S?6 
Sphcx  Linnaeus,  J9,  U12 
Sphodroles  Kohl.  44, 
spicalus  (Malloch),  Psenco.  lAl 
spilaspis  (Cameron),  Crossoccrus,  403 
spilaspis  Cameron.  Philanthus,  .S64 
spilographus  (Handlirsch),  Hoplisoides, 

Spilomena  Shuckard.  41, 197 
spiloptera  Cameron,  Ampulex,  ISi 
spllopterus  (Handlirsch),  Hoplisoides.  121 
spilostotnus  (Kuhl),  Lindcniuv  384 
spinaca  Beaumont,  Cerceris,  SH? 
spinibuccus  (Viercck).  Crossocerus,  400 
spinicaudata  Cameron,  Cerceris,  5£I 
spinicollis  Giner  Man',  Cerceris,  iliS 
^pinicollis  Gussakov^kij,  Diodontus,  US 
spinicollis  (Herrich-Schaefrer),  Ectemnius, 
126 

spinicollum  Tsuneki.  Rhopalum.  i3Sl 
spinicornis  (Saussure),  Bembccinus,  S3? 
spinicornis  (Turner),  .Auslrogoryles,  498 
spinifemur  (Beaumont).  Bembeclnus,  il2 
spinifer  Blanchard.  Scelipliron,  IQfi 
spinifera  Kazenas,  Cerceris,  6?9 
jpinifera  (Mickel).  Stictiella,  ILL 
spinifcrus  Cameron,  Oxybclus,  368 
spiniferus  (du  Buysson).  Amniatomus.  SI  3 
spinifcrus  (Mickcl),  Diodontus,  I  79 
spiniferus  (W.  Fox),  Ectemnius,  498 
spinifrons  (Bingham),  Vechtia,  417 
spinifions  Saussure.  Cerceris,  S8S 
spiniger  Kohl.  Sphex.  114 
spinigcr  Thunbcrg,  Philanthus,  S66 
spiniger  (Turner),  Acanthostethus,  ilA 
spinigcra  Rohwcr,  Cerceris,  S&i 
spinigerus  (Cameron),  Crossocerus,  iSil 
spinipectus  F.  Smith,  Cerceris,  S87 
spinipectus  (Shuckard),  Crossocerus, 
spinipes  (A.  Morawitz),  Ectemnius.  428 
spinipes  (F.  Smith),  Podalonia,  1^ 
spinipes  Gmelin,  Sphex.  112 
spinipleuris  Beaumont,  Cerceris,  .S87 
spinipleuris  Turner,  Cerceris,  S87 


spiniventris  Tsuneki.  Cerceris.  SSI 
spinolae  A.  Costa.  Dryudella.  21i 
spinolae  (Dahlbom).  Cerceris,  S78 
spinolae  (F.  Smith),  Prionyx.  I  34 
spinolae  Kohl.  Solierclla.  ILi 
spinolae  Latreille.  Nitela.  45, 125 
spinolae  Lcpclctier,  Bembix.  S4S 
spinolae  (Lcpclctier),  Chalybion,  LUl 
spinolae  Lcpelcticr,  Dynatus,  Hi,  24 
spinolae  Reed,  Tachytes.  264 
spinolae  Saussure.  Astata,  213 
spinolae  Saussure,  Palarus.  291 
spinolae  Shuckard,  Pison,  336 
spinolai  Valkeila,  Nitela.  629 
spinolica  Schlcttcrcr,  Cerceris,  -S87 
spinosa  F.  Smith,  Ammophila,  LSI 
spinosa  (Fabricius),  Bicyrtes,  538 
spinosum  Cameron,  Trypoxylon,  349 
spinosus  (Fabricius),  Nysson,  469 
spinosus  (J,  Forstcr).  Nysson,  469 
spinosus  (Panzer).  Alysson.  iSfl 
spinosus  Pulawski,  Tachysphex,  222 
spinosus  W.  Fox,  Tachysphex,  272 
spinulicollis  (Mochi),  Pseudoscolia,  573 
spinuhfcr  (Turner),  Notocrabro,  394 
spinulosa  Beaumont,  Olgia.  421 
spinulosus  Gussakovskij.  Oxybclus,  369 
spinulosus  Pulawski,  Tachysphex.  212 
spinulosus  Radoszkouski.  Stizus,  527 
spirans  Saussure,  Cerceris,  587 
spirifex  (Linnaeus).  SccUphron,  39,  106 
spihtalis  J.  Parker,  Bembix,  548 
spissatus  W.  Fox,  Tachysphex,  222 
splendens  (Ashmcad),  Liris,  242 
splendida  Arnold,  Bembix, 
splendida  (Giner  Man  ),  Pseudoscolia,  574 
splendidissima  Giordani  Soika,  Cerceris. 

splcndidula  (A.  Costa),  Isodontia,  124 
splendidula  Kohl.  Ampulex.  ZS 
splendidulus  (Bradley),  Hoplisoides,  5l21 
splendidulus  F.  Morawitz,  Tachysphex, 
222 

splendidum  Fabricius,  Chlorion,  211 
splcndidum  (Handlirsch),  Mcgistommum, 
504 

splcndidus  Bcrland,  Sphcx,  1 1 5 
splendidus  (Hacker  &  Cockerell). 

Sericophorus,  303 
splendidus  O.  Miillei,  Sphex,  LIZ 
splendidus  Reich,  Sphcx.  LLZ 
spoliatus  (Girard),  Tachysphex,  272 
spooncri  (Richards),  Mimumcsa,  L64 
spreta  A.  Costa,  Cerceris.  586 
sprctum  (Kohl),  Pcncpodium,  22 
spretus  Kohl,  Tachysphex,  222 
spryi  Raymcnt,  Sericophorus,  302 
spryi  (Turner),  Austrogorytes.  498 
spurius  (Dahlbom),  Miscophus,  319 
squamosus  F.  Smith,  Oxybelus.  IM 
squamulifera  Mickel,  Cerceris,  587 
slachi  Beaumont.  Tachysphex.  222 
stadelmanni  Handlirsch,  Bembix,  548 
stadelmanni  Kohl,  Sphex.  Ll£ 
stadclmannii  Dalta  Torre,  Bembix,  548 
siaegcri  Dahlbom.  Tachytes.  2M 
Stangeella  Menkc,  S2 
stangei  Menkc,  Ammophila,  111 
stangei  Menke.  Pison,  112 
stangei  Menkc,  Solierclla,  314 
stangei  Scullcn,  Eucerccris,  522 
stanleyensis  Krombein,  Cerceris.  584 


stanlcyi  (Kohl),  Isodontia,  I  24 
stantoni  (Ashmead),  Dolichurus,  IS.  62 
staudingeri  Gribodo,  Sphex,  116 
staudingcri  Richards,  Trypoxylon,  348 
stccki  Beaumont.  Astata,  212 
stecki  Schletterer.  Cerceris.  577 
stccki  Schulz,  Philanthus,  566 
stcckii  Kohl,  Bclomicrus,  364 
stefanii  Ed.  .Andre.  Cerceris.  587 
steidachneri  Kohl.  Arpactophilus.  1 86 
Stella  Shestakov,  Cerceris,  SR7 
sienaspis  J.  Parker,  Bembecinus,  111 
Steniolia  Say,  54,  Si2 
stenobdoma  J.  Parker,  Bembix.  548 
Stcnocrabro  Ashmcad,  42 
Stenogorytes,  Schrottky,  12 
Stenomellinus  Schulz,  4Q 
stcnopus  (Arnold).  Stizoidcs,  522 
stenopygus  (Handlirsch).  Argogorytes.  492 
stcppicola  (Tsuneki),  Frcmiasphccium, 
561 

Stercobata  Gussakovskij.  15 
stcrnalis  (Rohwcr),  Liris,  748 
sternodonta  Gussakovskij.  Cerceris,  S&2 
stcropc  Arnold.  Cerceris,  587 
Stethoiectus  F.  Smith.  Ifi 
stevensi  Banks.  Cerceris,  588 
stevensi  Rohwer.  Didineis,  459 
stevcnsoni  (Arnold).  Ammatomus,  51  3 
stevensoni  Arnold,  Astata.  213 
stevcnsoni  Arnold,  Bembix,  549 
stevcnsoni  (Arnold),  Dasyproctus,  421 
stevensoni  (Arnold),  Eniomognaihus,  382 
stevcnsoni  Arnold,  Kohliclla,  2M 
stevensoni  Arnold,  Miscophus.  319 
stevcnsoni  Arnold,  Oxybelus,  162 
stevcnsoni  Arnold,  Spilomena,  121 
stevensoni  Arnold,  Stizus.  527 
stevensoni  Arnold,  Tachysphex.  222 
stevensoni  Arnold,  Trypoxylon,  348 
stevensoni  Brauns,  Cerceris,  5J&2 
stevensoni  J.  Parker,  Bembix,  SiS 
stevensonianus  (Arnold),  Dasyproctus, 
421 

Stictia  Illigcr,  54.  541 
Stictiella  J.  Parker,  5£.S1Q 
stu'tochilos  Pate.  Crossocerus,  403 
Stictoptila  Pate,  48,  19£ 
stieglmayri  (Kohl),  Polcmistus.  1 85 
stieglmayri  Richards.  Trypoxylon,  348 
stigma  Linnaeus,  Sphcx,  1 1  7 
stigma  (Panzer),  Dryudella.  215 
stigmosalis  Banks.  Cerceris.  ISfi 
Stigmus  Panzer,  41,  IM 
stimulator  Turner,  Tachysphex,  777 
stiroccphalus  (Cameron),  Enoplolin- 

denius,  41  5 
stirpicola  (Packard),  Ectemnius.  478 
STIZINl.  59.  523.  525 
Stizobembex  Gussakovskij.  51 
Stizoides  Guerin-Meneville,  51j  i21 
Stizolarra  Saussure,  51 
Siizoinorphus,  A.  Costa,  51 
Stizus  Latreille.  53, 525 
stockleini  Giner  Man',  Cerceris,  588 
storeyi  Turner,  Stizus.  527 
straboni  (Berland).  Palmodes,  122 
straminca  Dufour,  Cerceris,  588 
stramineipes  (Arnold),  Rhopalum.  1H2 
strandi  Giner  Man',  Cerceris,  588 
strand!  Willink.  Chlorion,  2Q 
strandi  Yasumatsu,  Oxybclus,  369 
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sirandi  Yasumatsu,  Pison.  136 
strandtmanni  Burks,  Philanthus,  566 
strangulatiu  (Bischoff),  Crossoecrus,  40^ 
■•tratiotes  Sthlctletcr.  Cereeris,  iflfl 
strenua  (Cameron).  Liris.  248 
Htrcnua  C^esson,  Ammophila,  1 
streniia  (Walker),  Podalonia,  lii 
sttcnuum  Turner.  Pison,  336 
strenuu^  Mickcl,  Bcmbccinus,  ill 
striareata  Viereck  and  Cockerell, 

Fuccrccris,  52i 
striata  (Cameron).  Dicranorhina,  252 
striata  F.  Smith,  Cereeris.  SHR 
striata  (Fabriciui),  Rubrica,  HJ 
striata  G.  and  R.  Bohart,  Larropsis,  ?SQ 
striata  Mocsary,  Ammophila,  liJ 
striata  (Viereck),  Mimumesa,  I&l 
striaticoUis  (Cameron).  Liris,  2^ 
striaticolHs  F.  Morawitz.  Ammophila,  HI 
striaticolhs  Turner,  Aphelotoma,  ZD. 
straitlfrons  Cameron.  Ampulex.  Hi. 
straitfrons  (Cameron),  Polemistui,  LSi 
striatifrons  (Mickcl),  Oxybelus,  Ihl 
striatipes  (Ashmead),  Solierella.  314 
striatiscutis  Cameron,  Oxybelus,  36S 
striatulus  (Drethes),  Prionyx,  Li2 
striatulus  Lepeletier  and  Brulle,  Crosso- 

cerus.  4M 
striatulus  (Lepeletier  and  Brulle), 

ELtemnius.  424,  425 
striatulus  (Rayment).  Sericophorus.  303 
striatum  Provanchcr.  Trypo.xylon.  349 
striatus  Baker,  Oxybelus,  26Si 
striatus  (F.  Smith).  Plionyx.  Li2 
striatus  Lcpclticr,  Crossoecrus,  404 
striatus  (Lepeletier  and  Brulld), 

Et-temnius.  424 
striatus  (Mickcl),  Diodontus,  LH 
striatus  W.  Fox,  Alysion,  ASS 
Strickland!  Pate,  Crossoecrus,  4ft3 
uriciirrons  Vaelial.  Pison,  116 
stridulans  (Strand),  Fditha,  142 
strig;atus  (Clieviier),  Pemphredon.  L&l 
strigatus  Mochi.  Stizus.  .S27 
itfigatus  Turner,  Tachysphex,  221 
strigosa  Cameron,  Cereeris,  588 
strigosa  Kohl,  Astata,  212 
strigosus  (Mocsary),  Tachysphex,  213 
strigulosum  Turner,  Pison.  116 
strigufosus  (A.  Costa),  Palmodes,  L21 
strigulosus  Turner.  Philanthus, 
striolata  Cameron,  Ammophila,  Lil 
striolata  (Saussure).  Ampulex,  12 
striolata  Schlcttcrer.  Cereeris,  577 
striolatum  Cameron,  Pison,  IM 
striolatus  (Arnold),  Ncodasyproctus,  419 
striolatus  Cameron,  Diodontus,  L2S 
striolatus  (Cameron),  Psen,  162 
striolatus  C'ameton,  Tachysphex,  274. 

226 

stroudi  Gribodo,  Trypoxylon,  348 
strumosa  Kohl,  Ammophila,  LSI 
stschurowskii  (Radoszkowski),  Prionyx, 
IM 

stuckenbergi  Arnold.  Psenulus.  L24 
stucbcri  van  dcr  Vccht  and  Krombcin. 

Sphex,  116 
stygicus  Bohurt  and  Menke.  Palmodes,  122 
stygius  (Blackburn  and  Kirby),  Fctcmnius, 

478 

stygius  Gerstaecker,  Philanthus,  566 
stygius  (Mickcl),  Crossoecrus,  400 


stygius  Williams.  Plenooulus,  HI 
styrax  Lcclercq,  Cereeris,  522 
styrius  (Kohl),  Crossocerus,  403 
suada  (F.  Smith),  Bembccinus,  532 
suavis  Arnold,  Tachysphex,  222 
suavis  Burmctstcr,  Ammophila,  Li2 
suavis  (F.  Morawitz),  Prionyx.  Lll 
subacncus  Lepeletier  and  Brulle, 

Lindenius.  liiS 
subacqualis  (Rohwcr),  Liris,  744 
subalpinus  (Cockerell),  Bembccinus,  537 
subandinus  Pulawski,  Tachysphex,  277 
subapicalis  (Walker),  Stizus,  526 
subassimilis  Strand,  Ammophila.  1^ 
subatratus  (R.  Bohart),  Prionyx,  1 34 
subaustxalis  (Viereck),  Pseudoplisus.  iSil 
subcitripes  Willink.  Bembix,  546 
subconcolor  (Bingham),  Philanthus,  566 
subcoriaeeus  Arnold,  Tachysphex,  277 
subcornutus  Cockerell.  Oxybelus.  363. 
subcristatus  Saussure,  Oxybelus.  369 
subcyaneum  Gerstaecker,  Chlorion,  2Q 
subdentatus  F.  Morawitz,  Tachysphex,  277 
subdcpressa  Lepeletier,  Cereeris,  586 
subeburnea  Tsuneki,  Bembix,  548 
subeditus  Leclercq,  Taehyspliex,  221 
subcxcisus  (Brcthcs),  Prionyx,  113 
subfasciata  (Walker).  Liris.  24H 
subfimbriatus  Arnold,  Tachysphex.  277 
subfrigidum  Rohwer.  Trypoxylon,  346 
subfrigidus  Dunning,  Aphilanthops,  570 
subfuscatus  (Dahlbom),  Prionyx,  L34 
subfuscatus  (Fversmann),  Prionyx.  1 34 
subfuscatus  Turner,  Tachysphex,  212 
subgibbosa  Yasumatsu.  Cereeris,  587 
subgratiosa  (Strand),  Microbembex.  5  39 
subhyalinus  W.  Fox,  Sphcx.  116 
subimpressa  Schletterer,  Cereeris,  Sfii 
subimprcssum  F.  Smith,  Trypoxylon,  342 
subita  (Say),  Lyroda,  44^  222 
sublaevis  (Beaumont),  Mimesa,  162 
sublimis  Cresson,  Philanthus.  564 
submcllipcs  (Viereck),  Fpinysson,  472 
subnasuius  (Arnold),  Fntoinognathus,  3&2 
subopacus  Turner,  Tachysphex,  222 
subpetiolata  (Brethes),  Parapiagetia,  2M. 
subpetiolata  (F.  Smith),  Liris,  24fl 
subpetiolata  Saussure,  Cereeris,  IZS 
subpUcatum  Strand,  Trypoxylon,  342i 
subpunctatus  (llligcr),  Crossoecrus,  401 
subpunctaius  (Rossi).  Crossocerus.  4111 
subspinosus  Klug,  Oxybelus,  362 
substriatula  (Turner),  Prapiagetia,  2&1 
subterranea  (Fabrieius),  Lestica.  411 
subtcsscllata  (F.  Smith),  Liris,  24& 
sublilis  (AnOga  and  Bofill).  Fcteninlus, 

42i 

subtihs  Gu.vsakovskij.  Oxybelus,  369 
subtilis  van  Lith,  Psen,  166 
subtilis  W.  Fox,  Nysson,  470 
subtilus  (Handlirsch),  Ochlcroptcra,  490 
subtruncatus  Dahlbom,  Sphex,  \Ah 
subulatus  (Dahlbom),  Crossoecrus,  403 
subulatus  Robertson,  Oxybelus,  162 
subversus  Banks,  Philanthus,  565 
subviridis  Rayment.  Serieophorus.  302 
succinalis  (Cockerell),  Tracheliodes,  31, 
405 

succinctum  Cresson,  Trypoxylon,  348 
succinetus  Cresson.  Crabro.  407 
succinctus  (Olivier).  Mcllinus,  449 
succineieollarum  Tsuneki,  Rhopalum,  390 


suceineus  (Klug),  Stizus,  527 
sucrensis  Leclercq,  Fnoplolindenius.  415 
sudai  Tsuneki.  Pemphredon.  LS2 
sudanensis  (Arnold),  Bembccinus,  532 
suffusus(W.  Fox),  Pluto.  Ill 
sugihari  (Iwata),  Crossocerus,  403 
suifuensis  van  Lith,  Psenulus.  114 
sulcatoidcs  Richards,  Trypoxylon,  348 
sulcatus  (Malloch),  Psenulus,  114 
sulcatus  Turner.  Arpaetophllus,  L&6 
sulcatus  Turner,  Tachytes,  267 
sulcidorsum  Beaumont,  Tachysphex,  277 
sulcifrons  (A.  Costa),  Gorytcs,  502 
sulcifrons  (Cameron),  Liris,  748 
sulcifrons  Gussakovskij,  Trypoxylon,  348 
sulcipyga  Mochi,  Cereeris,  iSS 
sulciscuta  Gribodo.  Sphex,  LL2 
sulcus  La  Munyon,  Trypoxylon,  342 
sulcus  (W.  Fox).  Crossocerus.  401 
sulphurata  (Dalla  Torre),  Lestica,  411 
sulphurea  Cameron,  Cereeris,  588 
sulphurea  (Spinola),  Microbembex,  il2 
sulfurea  W.  Fox.  StenioUa.  55  3 
sulphureipcs  (F.  Smith),  F.etcmnius,  425 
sulphurcscens  Dahlbom,  Bembix.  548 
sulphureus  F.  Smith,  Philanthus,  566 
sulphureus  van  Lith,  Psenulus.  Hi 
sulucnsis  Pate,  Oxybelus,  362 
suluensis  van  Lith,  Psenulus.  114 
sulucnsis  Williams.  Tachytes,  766 
sumatrae  Leclercq,  Rhopalum,  12D 
sumatrana  Kohl,  Larra.  21H 
sumatranum  (Kohl).  Chalybion,  103 
sumatranus  (Ritscma),  Psenulus.  112 
sumatrensis  (MaidI),  Liris,  248 
sumatrcnsis  (MaidI),  Polemistus,  185 
sumptuosa  Arnold,  Cereeris.  ^M. 
sumptuosus  A.  Costa,  Sphcx,  LL5 
sumptuosus  Turner,  Philanthus.  566 
sundewalli  (Dahlbom),  Prionyx,  1  34 
sungari  Tsuneki.  Cereeris.  S88 
supcrba  Cresson,  F.uccrccris,  597 
superba  Shestakov.  Cereeris.  S&l 
supcrbicns  Moricc.  Tachytes.  26^ 
supcrbum  F.  Smith.  Trypoxylon,  349 
supcrbum  Radoszkowski,  Chlorion,  211 
superbus  (Harris).  Mellinus.  449 
supcrbus  (Tournicr).  Psen.  166 
supereiliaris  Saussure.  Ammophila,  1 5 1 
superciliosum  Richards,  Trypoxylon,  349 
supcrflua  Strand,  Cereeris,  583 
supposita  Kohl,  Cereeris,  588 
suptacunica  Tsuneki.  Cereeris.  588 
surgicus  Leclercq.  Lntomognathus,  382 
surigensis  Williams,  Tachytes.  262 
surinamcnsc  Richards.  Trypoxylon,  342 
surinamcnsis  (Dc  Gccr),  Rubrica,  541 
surinamcnsis  (Retzius),  Sphex,  1 1 5 
surinamcnsis  Saussure.  Ampulex,  2& 
surinamcnsis  Saussure,  Trachypus,  568 
surusumi  Tsuneki,  Crossoecrus,  403 
surusumi  Tsuneki.  Liris,  248 
susanae  Chessman,  Pison.  136 
Susanowo  Tsuneki,  41 
suspicax  Kokujev,  Pison.  116 
suspiciosa  (F'.  Smith),  Podalonia,  145 
suspiciosum  F.  Smith,  Pison,  136 
sustcrai  Balthasar,  Miscophus,  319 
susterai  Snoflak,  Ammophila,  lii 
susterai  Zavadil,  Nysson,  470 
sutshanicus  (Gussakovskij),  Crossocerus, 
403 
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sutierl  van  der  Vecht,  Sceliphron,  LQfi 
suzukii  (Matsumura),  Cro»ocerus,  iQ3 
svctlanac  Pulawski.  Tachysphex,  HI 
»walel  (Leclercq).  Poduj{rilus,  12i 
swaici  Turner,  Gastroscricus, 
s^-ellendamensis  (Arnold),  F.ntomogna- 

»hu*,  2£2 
iybaiita  Kohl,  Ampulex.  2fi 
sycorax  Arnold,  Tachysphex, 
sycorax  (F.  Smith).  ParaJiris.  2S0 
Sydney!  Raymcnt,  Sciicophorus,  2Q2 
Sylaon  Piccioli.  IS. 
sylvatica  (Arnold),  Lcstica,  £11 
Symblephilus  Panzer.  i± 
synagroldcs  Turner.  Ccrccri\,  SRR 
Synneurus  Gerstaecker,  SI 
Synnevrus  A.  Costa  51.  470 
synoccoidcs  "Perez",  Campos,  Sphex, 

LLI 

Synorhopalum  Ashmcad.  dl 
Synothyreopus  Ashmcad,  Ifi 
syiiaca  Beaumont,  Solierella,  .^14 
syrlaca  Mocsary,  Ammophila,  LS3 
syriacum  Mcrcct,  Trypoxylon.  348 
syiiacus  Andrade.  MiS(.-ophus,  319 
syriacus  ( Klug),  Sphecius.  ILl 
syriacus  (Koht),  Lindcnius,  384 
syriacus  Kohl.  Tachysphex,  272 
syriacus  (Mocsary),  Palmodes,  L22 
syrittus  Lcclcrcq,  Entomognathu$,  ifi2 
syrkuti  Dahlbom,  Ccrccris, 
szcchuana  Tsunckl,  Cerccris,  588 

taantcs  Gribodo,  Philanthus,  Sftft 
tabanicida  (Fisher).  Fctemnius.  42S 
(abasccnse  Strand,  Trypoxylon.  M5 
tabrobanae  Cameron.  Tachytes,  267 
Tachybuius  Latrciile,  4i 
Tachynana  Banks,  M 
Tachyoidcs  Banks,  M 
Tachyplena  Banks,  M 
Tachyptcra  Uahlbom,  42 
Tachyrrhostus  Saussurc,  M 
tachyrrostus  Saussurc,  Tachytes,  267 
tachysphecoides  (Viereck).  Larropsis.  25S 
Tachysphex  Kohl.  44. 262 
Tachystizus  Pate,  5i  528 
TachylelU  Brauns.  41,  256 
Tachytes  Panzer,  li  2611 
tachytoides  Tsuneki,  Liris,  2M 
tadzhicus  Gussakovskij,  Tachysphex,  ?73 
tadzhika  Gussakovskij.  Ccrcerb.  588 
tadzhikus  (Gussakovskij),  PIcnoculus,  HI 
taeniatum  Leclercq.  Rhopalum, 
taenigaster  (Viereck).  Oxybelus.  262 
tagcs  W.  F.  Kirhy.  Stizus,  521 
tagiurae  Andrade.  Miscophus,  319 
tahitcnsc  .Saussurc,  Pison,  3  3fe 
tahitense  (Saussurc),  Sceliphron.  LQl 
Taialia  Tsuncki,  IL  132 
taianus  Tsunckl.  Tachytes,  62D 
luiliurlnus  Strand,  Psenulas,  I  74 
Taimyrisphex  Evans.  U 
tainancnsc  Strand.  Trypoxylon,  348 
taino  Pate,  Fctcmnius,  4?n 
taipingshanum  Tsuncki,  Rhopalum,  39(1 
taiwana  Bischotf,  Bembix.  sili 
taiwana  Tsuncki,  Ammophila,  Lil 
taiwana  Tsuneki,  Lyroda,  299 
taiwancnsc  of  Tsuncki,  Trypoxylon,  348 
tatwanum  Tsuneki.  Rhopalum,  390 
taiwanum  Tsuneki.  Sceliphron,  LQ6 


taiwanum  Tsuneki,  Trypoxylon,  HI 
taiwanus  Sonan.  Alysson,  4S8 
taiwanus  {Tsuneki),  Carinosiigmus,  1^ 

taiwanus  Tsuncki,  Crossoccrus,  403 
taiwanus  Tsuneki,  Ectemnius,  427 
taiwanus  (Tsuneki).  Eogoiytes,  SQ5 
taiwanus  (Tsuncki).  Liris.  246 
taiwanus  Tsuncki,  Nysson,  46S 
taiwanus  Tsuncki,  Passaloccus,  I S4 
taiwanus  Tsuneki,  Pscn,  L66 
takasago  Tsuncki,  Crossoccrus,  403 
takasago  Tsuncki,  Lyroda,  299 
takasago  Tsuneki,  Psen,  166 
takasago  Tsuncki,  Trypoxylon,  348 
takcuchil  Tsuncki,  Gorytcs,  S02 
takeuchii  Yasumatsu.  Ampulex,  Ui 
tallongcnsis  Raymcnt.  Sericophorus,  302 
Talthybius  Rafincsquc-Schmaltz,  3ii 
talynensis  Tsuneki,  Ccrccris.  587 
tanakai  Tsuneki,  Crossoccrus,  403 
tanakai  Tsuneki,  Psenulus,  LH 
tanganyikae  Arnold,  Liris,  242 
tango  Shestakov,  Cerceris,  Sfig 
tanoi  Tsuncki,  Ammatomus,  679 
tanoi  Tsuneki.  Bcmbccinus,  532 
tanoi  Tsuncki,  Crossoccrus.  403 
tanoi  (Tsuncki),  Crossoccrus,  622 
tanoi  Tsuneki,  Liris,  623 
tanoi  Tsuncki,  Psen.  Lfil 
tanoi  Tsuneki.  Sphex,  630 
tanoi  Tsuneki.  Trypoxylon,  24£ 
Tanyoprymnut  Cameron,  52i  SI  I 
tanythrix  R.  Bohart.  Pseudoplisus,  503 
tanzana  Empcy,  Cerceris.  629 
taprobanae  F.  Smith,  Dolichurus,  6ii 
taprobanc  (Cameron),  Dasyproctus.  4?0 
taprobanense  (Strand).  Chalybion,  lil2 
taprobancnsis  Pate.  Oxybelus,  369 
tara  Beaumont,  Crossoccrus, 
Taranga  W.  F.  Klrby.  4S 
tarda  Cameron.  Astata,  212 
targionii  (Caruccio).  Chalybion,  U12 
tarijcnsis  Brcthcs,  Oxybolus,  370 
tarsalis  (Dalla  Torre),  Tacliytcs,  267 
tarsalis  Krombcin,  Stigmus.  189 
tarsahs  Rohwer.  Microbembex,  523 
tarsalis  (Spinola),  Tachytes,  267 
tarsalis  (W.  F'ox),  Crossoccrus,  403 
tarsata  F.  Smith,  Ammophila,  LSD 
tariata  (F.  Smith),  Larra.  223 
tarsata  Latreillc,  Bembix.  548 
tarsatus  (F.  Smith).  Austrogorytcs.  498 
tanatus  F.  Smith.  Tachytei.  262 
tarsatus  (F.  Smith).  Tachytes.  261 
tarsatus  U.  Smith,  Philanthus,  S66 
tarsatus  (Say).  Tachysphex,  211 
tarsatus  (Shuckard),  Crossoccrus,  403 
tarsinus  (Lepelctier),  Tachysphex.  221 
Taruma  Pate,  49.416.  627 
tarumoidcs  Leclercq.  Foxita,  416,  627 
taschcnbergi  Cameron,  Ammophila,  Lll 
tasclicnt>crgi  Kolil,  Oxybclus.  370 
taschenbetgi  (Kohl).  Penepodium.  92 
taschcnbcrgi  Magretti,  Sphex,  Lll 
taschenbergii  Handlirsch,  Bembix,  S4ii 
tasmanica  (F.  Smith),  Williamsita,  422 
tasmanica  Turner,  Lyroda,  222 
tasmanica  Westwood,  Aphclotoma,  38,  2fl 
tasmanicum  F.  Smith,  Pison,  336 
tassilicus  Pulawski.  Tachytes,  261 
tasmanicus  (Turner).  Acanthostehus,  474 
tau  (Palisot  de  Reauvois),  Podium,  'ih. 


lauricus  (Radoszkowski).  Oienoplus.  126 
taurulus  (Cockcrcll).  Clypcadon,  SU 
taxus  Leclercq,  Crossoccrus, 
tayalum  Tsuneki.  Rhopalum,  i20 
taygete  Arnold,  Ccrccris,  588 
tccuya  Pate,  Lindcnius,  2£i 
tegularis  (Cameron).  Liris,  248 
tegularis  E.  Saunders,  Oxybclus,  362 
tegularis  (F.  Moiawitz),  Dryudella.  212 
tekkcnsis  Gussakovskij,  Ammophila,  LS2 
tclcgcs  Pate,  Ectemnius.  428 
Telcxysma  Lcclcrcq,  ili 
tehfcropodus  Raymcnt.  Sericophorus,  202 
tcmcrarius  Kohl,  Philanthus.  565 
temperatus  Balthasar,  Miscophus.  319 
temporalis  Beaumont,  Gastroscricus.  256 
tcmporahs  (Gussakovskij).  Crossoccrus.  403 
temporalis  Kohl,  Diodontus.  LZ2 
temporalis  Kohl.  Sligmus.  LS2 
temporalis  Leclercq.  Dasyproctus,  121 
tcnax  Pulawski,  Tachysphex,  211 
tenax  W.  Fox,  Pemphredon,  181 
tenebricosa  Gincr  Man',  Cerceris,  583 
tenebrosa  (F.  Smith),  Liris,  248 
tencbrosa  J.  Parker,  Bembix,  546 
tenebrosum  Turner,  Pison.  336 
tencbrosus  (Kohl),  Lindcnius,  ISi 
tencUus  (Arnold),  Carinostigmus.  121 
tcncllus  Arnold.  Philarithus.  566 
tcnellus  (Klug).  Bcmbccinus,  532 
tcner  Valkeila,  Pemphredon.  L82 
tcncra  (Handlirsch),  Ochleroptcra,  490 
tenggarae  van  der  Vecht,  Sceliphron, 
106 

tengu  Tsuneki,  Oxybclus,  2111 
Tenila  Brcthcs,  41, 125 
tenoctitlan  Richards.  Trypoxylon,  242 
tenthredinoidcs  Scopoli,  Sphex,  111 
tenuicomis  Bischoff,  Tachysphex,  277 
tcnuicomis  (F.  Morawitz).  Prionyx,  124 
tenuicomis  (F.  Smith),  Larropsis,  259 
tenuicomis  (F.  Smith).  Stizus.  221 
tenuicomis  (W.  Fox),  Glenostictia,  55? 
tcnuirusclata  J.  Parker,  Bembix.  548 
tenuiglossa  Packard.  Ctabro,  408 
tcnuipunctus  W.  Fox,  Tachysphex,  222 
tenuis  A.  Morawitz.  Passaloecus.  IM 
tenuis  Nurse.  Diodontus.  1 79 
tenuis  (Ochike),  Mimesa,  162 
tenuis  (Palisot  de  Bcauvois),  Ammo- 
phila, LSI 
tenuis  Turner,  Tachysphex,  222 
tenuis  W.  Fox,  Crabro,  IDS 
tcnuiventre  (Turner).  Rliopalum,  390 
tenuiventris  Arnold,  Ccrccris,  SM 
tenuivittata  Dufour,  Cerceris.  588 
tepaneca  Saussurc,  Ccrccris,  579 
tepanecus  Saussure.  Sphex.  112 
tepicum  Lcclcrcq,  Rhopalum,  390 
tequesta  Pate,  Ectemnius.  122 
teranishll  Sato,  Cerceris,  SM 
terccra  Fritz,  Foxla.  47*^ 
teren  Pate.  Hapalomellinus.  122 
tcrlinguae  (C.  Fox),  Glenostictia,  5i2 
terminalis  Dahlbom.  Stizus,  526 
terminalis  (Taschenberg).  Trachypus,  568 
teiminata  Cresson.  Astata.  212 
terminata  F.  Smith.  Ammophila,  L22 
tcrmlnatus  (F.  Smith),  Tachysphex,  222 
terminus  (W.  F.  Kirby),  Sphccius,  HI 
terpcnus  Leclercq,  Podagritus,  393 
terricola  Lcclcrcq,  Entomocrabro,  113 
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terriflcus  Arnold.  Tachysphex,  274 
lerrigcnus  van  Lith,  Psen.  167 
tcrritorialis  Lcclcrcq,  Pseudotumeria, 

tersus  Kazenas,  Crossocerus.  403 
tcrliarium  Mcunicr,  Sccliphron,  3 1 .  206 
tertius  Saussuie.  Dolichuruii,  63 
tcrvurcni  Lcclcrcq,  Dasyproctus,  420 
tessellatus  Dahlbom.  Tachysphex,  222 
tcstacca  G.  and  R.  Bohait.  Larropsis.  2S9 
tc%Caccicau<la  Handhriich,  Bcmbix,  S47 
testaceicoine  Cameron,  Trypoxylon.  348 
tcstaccicornis  (Cameron).  Liris,  24 ft 
tcsuccinerva  Cameron,  Tachytcs,  2ft7 
testaceipalpis  Cameron,  Dasyproctus.  420 
tcstaccipcs  Arnold,  Trypoxylon,  34S 
testaceipes  Bingham,  Tachysphex,  277 
tcMaccipcs  (R.  Turner),  Para|nam- 

mophila, 
tcstaccipcs  Turner.  Pison,  336 
testaceitarsis  Cameron,  Alysson,  4S8 
tcstaccum  Turner.  Rhopaium,  1311 
tcstaccus  Gmelin,  Sphex,  1 17 
tctcrrima  Gribodo,  Cerceris,  S87 
letli  Pate.  Ammoplanus,  IM 
tetracanthus  (Perez),  Ectemnius,  428 
tctradonia  Cameron,  Cerceris,  5H8 
tctracdus  (Blanchard),  Kctcmnius.  42H 
tetraedrus  (Dahlbom),  Ectemnius,  426 
leulunu  (Tabriciui),  Larra,  237 
tcxana  Crcsson,  Bcmblx,  548 
tcxana  (Creivon),  Didineis,  iS'i 
tcxana  Scullcn,  Cerceris,  SUK 
tcxanum  (Cresson),  Chalybion,  103 
texanus  (Ashmead),  Miscophus,  212 
texanus  Banks.  Philanthus,  .^66 
texanui  (Cresson).  Ectemnius,  428,  627 
texanus  (Cresson),  Eniomognathus,  382 
texanus  CresMin,  Sphcx,  1 17 
texanus  Cresson,  Stizus,  527 
texanus  (Cresson),  Tachysphex,  277 
texanus  Cresson,  Tachyles,  264 
texanus  (Cresson).  Zanysson,  41i 
texanus  (Malloch),  Pluto,  LH 
texanus  Robertson,  Oxybelus.  369 
tcxense  Saussurc,  Trypoxylon,  349 
tcxensis  G.  and  R.  Bohart.  Larropsis,  259 
icxcnsis  Saussure.  Cerceris,  581 
thaiana  Tsuncki.  Bembix.  545 
thaiana  Tsuncki.  Cerceris,  585 
thaiana  Tsuneki.  Liris,  248 
thaianum  Tsuneki,  Trypoxylon,  348 
thaianus  Tsuneki.  Atnmatomus,  SI  3 
(haianus  Tsuncki,  Encopognathus,  2£0 
thaianus  Tsuncki,  Oxybelus,  370 
thaianus  Tsuncki,  Pscnulus,  629 
thailandinus  (Tsuneki),  Carinostigmus, 

121 

thaiUnditus  Tsuncki,  Gastroscricus. 

thailanditus  Tsuneki,  Oxybelus, 
629 

thalas»ina  Guss^konkij,  Prosopigastra, 

286 

thalassinus  Pulawski,  Tachytcs,  263 
thalia  (Handlirsch),  Hoplisoides,  521 
thauma  (Pate),  Holcorhopalum,  385 
thcordori  (Bytinski-Salz),  Philanthinus, 

sm 

Therapon  J.  Parker,  iA. 

thcridii  Duckc,  Microstigmus.  41,  192 

thermophila  Schletterer,  Cerceris,  579.  HtM 


theimophilus  Beaumont,  Oxybelus.  367 
theryi  Arnold,  Cerceris,  584 
thcryi  (Gribodo),  Ammophila,  1 54 
theryi  (Vachal).  Pseudoscolia,  574 
thescus  Arnold,  Tachysphex,  277 
thione  Banks,  Cerceris,  580 
thomae  (Fabricius),  Prionyx.  134 
thooma  Evans  and  Matthews,  Bcmbix,  548 
thoracica  F.  Smith,  Ampulex.  Ifi 
thoracica  (F.  Smith),  Clilcmncstra,  489 
thotacicus  Ashmead,  Siigmus.  L&£ 
thracius  Pulawski,  Miscophus,  1L8 
thrtpoctenus  Richards,  Microstigmus,  L22 
thunbcrgi  Lcpclcticr,  Sphcx,  1 1 5 
Thyreocerus  A.  Costa,  42 
ITiyrcocnemus  A.  Costa.  Ifl 
tliyreophorus  Kohl.  Crabro,  409 
Thyreopus  Lepelcticr  and  Brutic, 
Tliyreosphex  Ashmead.  38 
Tliyreus  Lepeletier  and  Brulle,  51i 
thysanomera  (Kohl),  Liris,  248 
tibesti  Beaumont,  Bembix,  546 
tibcticus  Lcclcrcq,  Ectemnius,  427 
tibiale  Cameron,  Sccliphron,  106 
tibiale  F.  Smith,  Pison.  iifi 
tibiale  (Fabricius),  Chalybion,  lUi 
tibiale  (Strand),  Chlorion,  211 
tibiale  Zetterstedt.  Trypoxylon,  34 << 
tibialis  (Arnold),  Liris,  246 
tibialis  Beaumont.  Liris.  247 
tibialis  Brcthcs,  Cerceris,  588 
tibialis  (Cresson).  Pluto,  40.  LZl 
tibialis  (Fabricius),  Rhopaium.  389 
tibialis  Gmelin.  Vespa.  627 
tibialis  Gussakovskij,  Astata,  211 
tibialis  Handlirsch.  Steniolia.  553 
tibialis  (Lepeletier),  Isodontia,  I  23 
tibialis  (Olivier).  Ectemnius,  424,  42& 
tibialis  (Say),  Crossocerus,  401 
tibooburra  Evans  and  .Matthews,  Bembix. 

tiemudzin  Tsuneki,  Diodontus.  1 79 
licnchiao  Tsuneki.  Cerceris,  588 
ticndang  Tsuneki,  Cerceris,  588 
timbcrlakci  (Bridwell),  .Miscophus,  319 
timberlakei  Pate.  Ammoplanops.  197 
timbcrlakci  Pate,  Belumicrus,  261 
timberlakei  R.  Bohart  and  Schlinger, 

Oxybelus,  12D 
timberlakei  R.  Bohart.  Nysson.  470 
timbcrlakci  Sandhousc,  Trypoxylon,  348 
timberlakei  Williams.  Plenoculus,  31 1 
timbcrlakci  Williams,  Solicrclla,  314 
timberlakei  Williams,  Xcnosphcx,  439 
Timberlakena  Pule,  42.  200 
timidus  Chcvrier,  Oxybelus,  370 
timorensc  van  der  Vecht,  Sceliphron,  106 
tinctipcnnc  Cameron,  Trypoxylon,  348 
tinctipennis  Cameron.  Astata,  213 
tinctipcnnis  (Cameron),  Liris,  248 
tinctipennis  Cameron.  Pemphredon,  122 
tinctipennis  Cameron.  Sphcx,  1 17 
tinctipennis  Cameron.  Tachysphex,  277 
tinctus  Andrade,  Miscophus.  319 
tingitana  Beaumont,  Cerceris,  578 
tingitanus  Beaumont,  Oxybelus,  367 
tingitanus  Pate,  Tachytes,  2^ 
tinnula  Gussakovskij,  Cerceris,  588 
tiphia  GisteL  Sphex,  HI 
tirolensis  Kohl,  Crossocerus,  400 
tirolensis  (Kohl),  Gorytes,  ijU 
tischbeinii  (Dahlbom).  Crossocerus,  402 


tisiphone  (F.  Smith),  Liris,  245,  24fi 
tisiphonoides  (Dalla  Torre),  Liris.  245 
titania  Arnold,  Tachysphex,  277 
toba  Fritz,  Metanysson.  622 
tokunostmana  Tsuneki,  Cerceris,  588 
totedcnsis  Lcclcrcq.  Crossocerus.  403 
toltcca  Saussurc,  Cerceris,  S88 
loltecum  Saussure.  Trypoxylon,  348 
tomcntosa  I  Arnold),  Ammophila.  1 51 
tomentosa  Tsuneki.  Ammophila,  1 54 
tomcntosus  I'abricius,  Sphcx.  1 1 7 
tomcntosus  Gmelin,  Sphex,  LI2 
tomentosus  (Handlirsch).  Lpinysson,  472 
tomcntosus  Kohl,  Tachytcs,  267 
Toncahua  Pate,  46^  l&l 
tongyaii  Tsuncki,  Rhopaium,  390 
tonkinensis  Turner,  Cerceris,  588 
tonkincnsis  (Yasumatsu),  Argogoryics, 
492 

tonto  Pate,  Zanysson,  47S 
tonus  (Bondriot),  Argogorytex,  492 
tornquisti  (Cockerel)).  Ttacheliodes,  31, 
404 

torocnsis  Turner,  Ampulex,  2& 
torosa  J.  Parker,  Bembix,  548 
torridus  F.  Smitli.  Sphex,  1 17 
torridus  R.  Bohart,  Epinysson,  472 
tosawai  Yasumatsu,  Pison.  336 
touarcg  Beaumont,  Bembccinus,  532 
touareg  Ed.  Andre,  Ammophila,  153 
Towada  Tsuneki,  49.  411 
towncsi  (Krombcin),  Liris,  24K 
townesi  Leclercq.  Dasyproctus,  421 
towncsi  (van  Lith),  Pscneo.  IM 
townesoruin  Krombein.  Nitcla,  122 
townsendi  (Cockercll).  Pluto,  ill 
townsendi  (Rohwer),  Lestica,  431 
townsendi  Rohwer  and  Cockercll. 

Oxybelus.  ifil 
townsendi  Vicreck  and  Cockerell, 

Cerceris,  SM 
loxopcusi  Krombein,  Cerceris,  588 
loxopcusi  van  Lith,  Psen,  162 
toxoptetus  Lcclcrcq,  Dasyproctus,  421 
loyensis  Tsuneki,  Tachytcs,  267 
Tracheliodes  A.  Morawitz.  48.  404 
Trathclosimus  A.  Morawitz,  il 
Ttachypus  Klug.  54^  568 
traductor  (Nurse),  Crossocerus,  403 
tramosericus  (Viereck),  Epinysson,  472 
tranquebarica  (Gmelin),  Bembix,  548 
transandina  Williams.  Larra.  238 
transcaspica  F.  Morawitz,  Larra,  238 
transcaspica  Radoszkowski,  Bembix,  549 
transcaspicum  (Radoszkouski), 

Sceliphron,  106 
(ranscaspicus  Andrade,  Miscophus,  319 
transcaspicus  Gussakovskij,  Ammoplanus. 

198 

transcaspicus  (Kokujev),  Dienoplus,  496 
transcaspicus  (Radoszkowski), 

Brachystcgus,  473 
transcaspicus  Radoszkowski.  Oxybelus,  12fl 
transcaspicus  Radoszkowski,  Stizus,  527 
transiens  (A.  Costa),  Dienoplus,  496 
transiens  (Kohl),  Ectemnius,  427 
transiens  Turner,  Oxybelus,  370 
transiens  (Turner),  Rhopaium,  390 
transkeica  Empey,  Cerceris,  580 
transvaalense  Cameron.  Pison.  336 
transvaalensis  (Arnold).  Holotachysphex, 

282 
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transvaalensi^  Brauns.  Nitela.  i2i 
trasvaalcntis  Cameron.  Ammophila.  L12 
transvaalcnsis  (Cameron).  Hoplisoides,  ill 
transvaalcnsis  (Cameron),  Liris,  2AA 
transvaalensis  Cameron,  Sphex,  iXA 
iransvaalcnsis  Cameron.  Tacliyrcs,  262 
transvaalicola  Brauns.  Cerccru,  saH 
transversa  Chcesman.  Liris,  ?4S 
transversa  Sthlcttcrcr,  Ccrccrix,  SSH 
transvcrsalis  Brcthcs.  Cerccris,  S88 
transversalis  (Shuckard).  Crossocerus,  4QI 
Itansversistriatum  Strand,  Trypoxylon, 

transvcrsus  Cameron.  Philanthus.  ifife 
tranwersus  (Fcrnald).  Ammophila.  LS£I 
transverjus  Williams.  Plenoculus,  HI 
trapczoidcus  (Packard),  Ectemnius.  42Z 
trefotti  Sajo.  Oxybelus,  Ihl 
trcmulum  Arnold.  Trypoxylon.  MK 
trepanda  Dahlbom.  Bembix,  549 
(rcpida  Handiirsch,  Bembix,  S4') 
trevirus  Leclercq,  Psenulus,  \2A 
triangularis  Ashmead,  Pisonopsis.  332 
triangularis  (F.  Smith).  Pierygorytcs,  iLS 
triangularis  (Turner),  Acanthostethu.s  474 
triangulata  Cresson,  Cerccris,  ififl 
triangulatus  van  Lith.  Psen,  iM. 
triangulifer  Provancher,  Alysson. 
triangulifera  Arnold.  Bembix,  ^42 
triangulum  (Pabricius),  Philanthus,  566 
triangulus  BruUe.  Sphex,  Ufi 
triangulus  Villcrs,  Sphex,  112 
iricarinata  Cameron,  Ampulcx,  2& 
trichargyrus  (Sptnola).  Prionyx.  LM 
trichinotus  (Cameron).  Bcmbecinus,  il2 
ttichiocephalus  Cameron,  Philanthus 
trichionota  Cameron,  Cerceris.  iflS 
trichionota  (Cameron),  Isudontia,  L24 
trichiosoma  Cameron,  Ammophila.  IM 
trichiosoma  Cameron,  Ampulex,  Z& 
trichiosoma  (Cameron),  Argogorytcs,  122 
trichiosoma  Cameron.  Cerceris,  5SS 
trichiosomus  (Cameron),  Eclemnius,  428 
trichobunda  Strand.  Cerccris,  SSK 
irichogastor  Valkeila,  Pemphrcdon,  IS2 
Trichogorytes  Rohwer.  52.  432 
trichopus  Pulawski,  Tachytcs,  ?<>4 
trichopygus  (Beaumont).  Synnevrus, 42Q 
trichopygui  Pulawski,  Tachytcs,  262 
Trichostictia  J.  Parker.  54^  SiS 
Trichotliyreopus  Noskiewicz  and 

Chudoha,  12 
trichrus  (Mickel),  Nysson,  42D 
triciliata  Scullen,  Eucerceris,  591 
trictncta  (Spinola),  Cerccris,  S«X 
tricincta  (Thunberg).  Cerceris,  S8S 
tricinctus  Dahlbom,  Tachytcs,  262 
tricinctus  (Fabricius).  Hoplisoides,  .520 
tricinctus  (Fabricius),  Nysson,  4211 
tricinctus  (Fabricius),  Sphecius,  ILL 
irlcincius  (Fabricius).  Tachytcs,  262 
tricinctus  Gimmcrthal,  Philunt)ius,  Sftft 
tricinctus  (Mickel).  Psammaletes,  .SflH 
tricinctus  (Perez),  Gorytes,  502 
tricinctus  Perez,  Tachytes,  264 
tricinctus  (Schrank).  Mellinus,  4^ 
tricolor  Cockercll,  Eucerceris.  S92 
tricolor  (Cresson),  Hoplisoides,  £21 
tricolor  Dahlbom,  Bembix.  2^ 
tricolor  P.  Smith,  Cerceris,  SM 
tricolor  (F.  Smith).  Hoplisoides.  S2J 
tricolor  (F.  Smith),  Podagritus,  123 


tricolor  (Fabricius),  Tachytes,  266 
tricolor  Fairmairc,  Philanthus,  i66 
tricolor  Gcss.  Handiirschia.  502 
tricolor  (Gincr  Man'),  Pseudoscolia,  S74 
tricolor  GussakovsklJ.  Crabro,  408 
tricolor  Gussakovskij,  Oxybelus,  370 
tricolor  Handlirsch,  Stizus,  121 
tricolor  Lepeletier  and  Serville.  Alysson, 
4i£ 

tricolor  of  Panzer.  Tachytes,  265 
tricolor  Reich,  .Sphex,  ill 
tricolor  Sickmann,  Trypoxylon,  348 
tricolor  Turner,  .Arpactophilus,  1 8fi 
tricolor  (VandcT  Linden),  Dryudclla,  42i 
215. 

tricolorata  J.  Parker.  Bicyrtes,  S38 
tricolorata  Spinola.  Cerceris.  588 
iricoloratus  (Turton),  Tachytes,  ?<>6 
tricoloripes  (Arnold),  Entomognathus, 

tricosa  J.  Parker,  Microbembex,  Si2 
tricuspis  Schrank,  Crabro,  4Q2 
tridens  Arnold.  Entomognathus.  382 
tridens  Brethes.  Heliocausus,  45i 
tridens  (Fabricius),  Bcmbecinus,  532 
tridens  (Fabricius),  Oxybelus,  370 
tridens  Gcrstacckcr.  Nysson.  470 
tridens  (Taschenbetg),  Lyroda,  299 
tridcntata  (F.  Smith).  Williamsita,422 
tridentata  MaidL  Cerceris,  i£S 
tridcntata  (Strand),  Bcmbecinus,  i2J 
tridentata  Tsuneki.  Patapiagetia,  2M 
tridcntatum  Packard.  Tr>'poxylon.  342 
tridcntatus  Arnold,  Tachysphex,  222 
Itidentatus  F.  Smith,  Oxybelus,  HU 
tridcntatus  (Fabricius),  Slizoidcs,  S ?9 
tridcntatus  Gussakovskij.  Pemphredon, 
182 

tridentatus  (Rohwer).  Crossocerus,  401 
tridcntatus  (van  Lith).  Pscneo,  165 
tridentifera  (Brethes),  Cerccris,  Sfii 
tridentifera  F.  Smith.  Bembix, 
Irifasciata  F.  Smith,  Cerccris,  SH8 
Uifasciata  (F.  Smith),  Liris,  24& 
irifasciata  J.  Parker,  Stictia,  542 
trifasciata  Tsuneki,  Liris,  629 
(rifasciatus  Arnold.  Tachysphex,  213 
trifasciatus  O.  MUller,  Sphex.  112 
trifasciatus  (Say),  Eclemnius.  428 
triflda  (Fabricius).  Cerceris,  586 
trifidis  Cockercll  and  Baker,  Oxybelus, 
362 

trigeminum  Richards,  Trypoxylon,  348 
trigona  Cameron.  Ampulex.  22 
trigonalis  Saussurc.  Tachytes,  267 
trigonopsis  F.  Smith,  Ampulex,  2S 
Trigonopsis  Pertv,  38.  96 
trigonopsoides  Mcnkc,  Podium.  Ifc 
trilineata  Bischoff,  Cerceris,  ifi2 
trilincatus  (Turton),  Nysson.  4211 
triloba  (Say),  Lyroda,  222 
trimaculata  Maidl,  Cerccris,  S8H 
trimaculatus  (Rossi),  Nysson,  470 
trimaculatus  van  Lith,  Pscnulus,  174 
trimacullgeta  (Strand),  Eremnophila, 
141 

trimarginatus  O.  MUller,  Sphex,  111 
trinacriensc  (De  Stefani),  Sccliphron,  lUi 
trinacrius  Beaumont,  Crossocerus,  4111 
trinidadcnse  Richards,  Trypoxylon.  24& 
trinidadianum  Richards,  Trypoxylon,  347 
trinitaria  Alayo,  Cerceris,  SHH 


trinotatus  (A.  Costa),  Ectemnius,  422 
triodon  (Kohl),  Isodontia,  LH 
triodon  Richards,  Tr)'poxylon,  349 
Tripoxilon  Spinola,  45 
triquetrus  W.  Fox,  Tachysphex,  222 
Trirhogma  .Agassiz,  2fl 
I  nrogma  Westwood.  SS^  22 
trispinosus  (Fabricius).  Oxybelus.  12Q 
tristani  (Pate),  Rhopalum.  2211 
tristc  Arnold,  Trypoxylon,  348 
triste  (Kohl),  Pencpodium,  12 
tristior  Moricc.  Cerceris,  588 
tristis  Cameron.  Cerccris,  588 
tristis  C.  Fox,  Bicyrtes,  537 
tristis  Cresson,  Nysson,  470 
tristis  Dahlbom,  Diodontus,  122 
Uistis  (F.  Smith),  Lins,  24& 
tristis  Kohl.  Sphex,  LL4 
tristis  Perez.  Mellinus.  442 
tristis  (Vander  Linden),  Diodontus, 
40,122 

tristrigatus  (Fabricius).  Hoplisoides,  i2U 
trisulcus  (W.  Fox),  Pscnulus,  1 74 
tritis  van  Lith,  Pscnulus,  123 
tritospilus  R.  Bohart,  Pscudoplisus,  203 
trivialis  Gerstaecker,  Cerceris,  £S4 
trivittata  (W.  F.  Kirby).  Liris,  24& 
trochanteratum  Cameron,  Trypoxylon, 

348 

trochantcrica  Beaumont,  Astata,  21  3 
irochantericus  (Herrich-Schaeffer), 

Trachcliodcs,  405 
troglodytes  Handlirsch.  Bembix.  549 
troglodytes  (Vander  Linden),  Spilomcna, 

IL  123 

(ropicale  Tsuneki.  Trypoxylon.  342 
tropicalis  Arnold,  Astata,  21  3 
tropicalis  (Arnold),  Crossocerus,  403 
tropicalis  .Arnold,  Liris,  24& 
tropicalis  Fritz,  Metanysson.  4&1 
trukense  Yasumatsu,  Pison,  336 
trumani  Dunning,  Philanthus,  566 
truncata  Cameron,  Cerceris,  588 
truncata  (Cameron),  Liris,  2AiL 
truncata  (F.  Smith),  Liris,  2AK 
truncata  Handlirsch.  Bembix,  542 
truncatifrons  Turner,  Tachysphex,  277 
truncatula  Dahlbom,  Cerccris,  585 
truncatula  ( Dalla  Torre),  Liris,  748 
Trypargilum  Richards,  46.  243 
Trypoxilon  Jurine.  46 
Trypoxylon  Latrcille,  45j  132 
TRYPOXYLONIXI.  59.  327.  328 
Trypoxylum  Agassiz,  46 
Trypoxylum  Schulz,  46 
Tsaisuma  Pate,  46 
tshontandae  Arnold,  Cerceris, 
tsingtaucnsis  Strand,  Sphex,  LL2 
isuifengensis  Tsuneki.  Crossocerus,  403 
tsuilcnicum  Tsuneki,  Rhopalum,  3211 
tsuifenicus  Tsuneki,  Ectemnius,  478 
Isunckicnsc  Lcclcrcq,  Rhopalum.  390 
tsunekii  Andrade,  Miscophus,  319 
tsunekii  Menke.  Ammophila,  154 
tsunekii  van  Lith,  Psen,  161 
tubarum  Leclercq,  Rhopalum,  390 
tuberculata  (Villers),  Cerceris,  iSfi 
tuberculata  (W.  Fox),  Stictiella.  Sil 
tuberculatum  F.  Smith,  Pison,  336 
tubcrculatus  F.  Smith,  Sphex,  LLZ 
tuberculatus  Giner  Man',  Tachytcs,  262 
tuberculatus  (Handlirsch),  Kpinysson,  412 
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lubcrculatus  (Turner).  Sericophorus.  301 
tubcrculicornc  Turner,  Rhopalum.  -t90 
tuberculifcr  Cjussakovskij,  Ammoplanops, 
197 

tuberculifrons  Arrtold,  Trypoxylon,  M£ 
tubcrculifrons  (Rohwer),  Psenulus.  LM 
tubcrculigcr  Kohl,  Crabto, 
tuberculiscutis  (Turner),  Ammophila,  L24 
tuberculiventri^  Turner,  Bcmbix,  S49 
tuberculiventrU  (Turner).  Stizoides.  122 
tubifcx  (Latrcille),  Sccliphron,  IM 
tubulcntum  Arnold,  Trypoxylon.  Mfi 
tuckcri  Arnold,  Tachysphcx,  222 
tucumanensis  (Strand),  Prionyx,  IM 
tucuman  Fritz,  and  Tore,  CcrccrU,  &2S 
tucumanum  Brethes.  Trypoxylon.  34S 
tuktum  Pate,  Bclomicrus,  '>64 
tulagiensjs  Krombcin,  Ccrccris,  584 
lulbaghen^ts  Arnold.  Stizus,  526 
tumidovcntris  (Perkins),  Fctemnius,  422 
tumidus  (Packard).  Crabro.  402 
(umidus  (Panzer),  Dicnoplus,  496 
tumulorum  F.  Smith,  Cerceris,  SfiS 
lunetana  Gusukovskij,  Prospigastra,  2Si 
tunctanus  A.  Costa,  Sttzus,  .^27 
turanica  F.  Morawitz,  Parapsammophila, 
140 

turanica  GuMakovskij,  Didincis,  4-S9 
turanicum  (Gussakovskij),  Chalybion.  \Q1 
turanicus  Gussakovskij,  Dolichurus,  62 
turanicus  Gussakovskij,  Laphyragogus,  220 
turanicus  Roth,  Sphecius,  iJJ 
turbata  Shcstakov,  Cerceris,  SRS 
turca  Dahlbom,  Bcmbix,  S49 
turccstanica  (Dalla  Torre),  Podalonia,  IAS 
turcestanica  Kohl,  Ammophila,  iM. 
turcica  .Mocsary.  Ammophila,  112 
turcmenicus  iRadoszkowski),  Dicnoplus, 
496 

turcomanica  Gussakovskij,  Prosopigastra, 
286 

turcomanica  Radoszkowski,  Tachytcs,  2bl 
turcomanicus  (Radoszkowski).  Prionyx, 
Lii 

turionum  Dahlbom,  Passaloccus,  184 
turkestana  Kohl.  Ammophila.  Hi 
turkcstanica  Radoszkowski,  Ccrccris,  -S88 
turkcstanicum  Gussakovskij,  Trypoxylon, 

m. 

turkcstanicum  Mocsary,  Oxybelus,  367 
turncri  Arnold,  Belomicms,  364 
tumcri  Arnold,  Cerceris,  ^89 
turncri  (Arnold),  Crossocerus,  403 
turncri  Arnold,  Gastrosericus,  2.S6 
tumcri  (Arnold),  Holotachysphcx.  2&2 
turncri  /Vrnold,  Mesopalarus.  30d 
turncri  Arnold.  Philanthus,  566 
turncri  Arnold,  Psenulus,  LZi 
turncri  Arnold.  Spilomena,  193 
turncri  Arnold,  Tachytcs,  267 
turncri  Brauns,  Palarus,  221 
turncri  Dutt,  Solicrclla,  314 
turncri  (Froggatt),  Bcmbccinus,  532 
turncri  Shcstakov,  Cerceris,  588 
Turneriola  Leclercq,  4£ 
turrialba  Scullen,  Cerceris,  586 
tydci  (Lc  Guillou),  Podalonia,  L41 
tylotis  Court  and  R.  Bohart,  Lindenius. 
38S 

typicus  (Rohwer),  Sligmus.  1£2 
tyrannica  Cameron,  Ammophila,  Hi 
tyiannica  F.  Smith,  Cerceris,  IM 


tyrannicus  F.  Smith,  Sphex,  iifi 
tyrannus  (F.  Smith),  Prionyx,  L13 
tyronus  Leclercq,  Dasyproctus,  42J 
tyunzendzianus  Tsuneki,  Crossocerus,  403 

uchidai  (Tsuncki),  Crossocerus,  403 
uelcnsis  Benoit,  Liris,  24fi 
uellcburgi  van  Lith,  Pscnulus,  622 
u-flavum  (Panzer),  Mellinus,  442 
ugandcnsc  Arnold.  Pison,  336 
ugandensis  Arnold,  Cerceris,  S88 
ugandensis  Turner.  Bemblx.  549 
ugandensis  Turner,  Tachytcs,  2&1 
ugandicus  (Leclercq),  Carinsotigmus,,  191 
ugandicus  .Magrctii,  Philanthus,  566 
ulanbaatorensis  (Tsuneki),  Podalonia,  143 
ulcerosa  Arnold.  Cerceris.  588 
uljanini  Radoszkowski,  Crabro,  409 
uljanini  (Radoszkowski),  Sphecius,  5 1 1 
uloola  Evans  and  Matthews.  Bembix,  242 
ulula  Arnold.  Bcmbix,  542 
umatilla  (Pate),  Ammoplanellus.  20Q 
umatillae  R.  Bohart,  Gorytes,  502 
umbclliferarum  Schrottky.  Cerceris,  588 
umbinifera  Maidl,  Cerceris,  588 
umbonatus  (Baker).  Oryttus,  SU8 
umbonicida  Pate,  Hoplisoides,  121 
umbripennis  (Cameron).  Liris,  248 
umbrosus  Christ,  Sphex.  LLl 
umbrosus  Mickel.  Oxybelus,  368 
umbrosus  of  authors.  Sphex.  LH 
umbrosus  (Schrottky),  Fctemnius,  424 
umhlangae  Arnold,  Cerceris, 
umtaUcus  (Arnold).  Hoplisoides,  121 
umtalicus  Strand,  Sphex,  LLS 
umtalicnsis  Empcy,  Ccrccris,  629 
unami  Pate.  Ammopbnus,  19S 
uncil'era  Arnold,  Cerceris,  SJifi 
uncta  Arnold,  Cerceris,  ISS 
undata  Dahlbom,  Bcmbix,  547 
undatus  (F.  Smith),  Tachysphcx,  222 
undeneya  Fvans  and  Matthews,  Bembix, 
549 

unduiuta  Dahlbom,  Bembix,  545 
undulata  Spinola,  Bembix,  549 
undussumae  Stadclmann,  Philanthus,  565 
unguicorne  Richards,  Trypoxylon.  34fl 
unguicularis  (Kohl),  Parapsammophila, 
140 

unguiculatus  Arnold.  Tachysphcx,  277 
unicincta  Cresson,  Mimcsa,  Lfi2 
unicincta  Taschenberg,  Cerceris.  ISl 
unicinctus  (Brcthcs).  Liogorytes,  116 
unicinctus  (Say),  Stizoides,  529 
unicolor  Arnold,  Gastrosericus,  256 
unicolor  (F.  Smith),  F.ctcmnius,  428 
unicolor  Fabricius,  Sphex,  Hi 
unicolor  Lepeltier,  Aslata,  21  3 
unicolor  of  (Panzer).  Psen. 
unicolor  (Panzer),  Pcmphredon,  182 
unicolor  (Paiucr),  Tachysphcx,  222 
unicolor  Saussure,  Chlorion,  20 
unicolor  Say,  Astata,  211 
unicolor  Schummel,  MUcophus,  319 
unicolor  (Vandcr  Linden),  Mimumcsa, 
IM 

unicornis  Patton,  Eucerceris,  592 
unicus  Mickel,  Oxybelus,  369 
unicus  (Patton).  Crossocerus.  402 
unidcntata  F.  Morawitz,  Ccrccris,  588 
unifasciata  F.  Smith.  Cerceris.  588 
unifasciata  Gmelin,  Vespa,  627 


unifasciatum  (F.  Smith),  Sccliphron,  106 
unifasciatus  (Radoszkowski),  Stizoides, 
122 

unifasciculatus  Malloch,  Psen,  167 
uniformis  G.  and  R.  Bohart,  Larropsis, 
252 

uniformis  (Perez),  Synnevrus,  470 
unigena  Balthasar.  Miscophus,  319 
uniglumis  (Linnaeus),  Oxybelus,  370 
uniglummis  (Christ),  Oxybelus,  120 
uniguttatus  (Arnold),  Dasyproctus,  421 
uniocellatus  (Dufour).  Liiis.  246 
Uniplectron  Parker.  42.  208 
unispinosa  Turner,  Cerceris,  588 
unita  Mcnkc,  Ammophila,  LS4 
imiversitatis  (Rohwer),  Crossocerus.  403 
univcrsitalis  Rohwer.  Stigmus.  1 89 
urichi  Richards,  Trypoxylon,  348 
urnaria  Dahlbom,  Ammophila,  154 
urnaria  Lcpeleticr,  Ammophila,  150 
urophori  Radoszkowski,  Crabro.  409 
ursidus  Leclercq,  Crossocerus,  403 
urucnsis  Leclercq,  Dasyproctus,  421 
uruguayensis  (Holmbetg).  Microbembex, 
539 

usambaracnsis  (Cameron),  Liris,  24fi 
usambarensis  Stadclmann,  Philanthus, 

565 

u-scripta  W.  Fox.  Bembix,  546.  627 
usheri  Arnold,  Bembix.  549 
usitata  (W.  Fox),  Glenostictia,  512 
ussuriense  Gussakovskij.  Pison,  126 
ussuricnsis  Guvsakovskij,  Crabro,  409 
ussuriensis  van  Lith,  Psen,  1^2 
ustulata  (Kohl),  Isodontia,  1 24 
usurpator  Scluilz,  Gorytes,  201 
utahensis  (Baker),  Clypeadon.  HI 
utahensis  Banks,  Tachytcs,  267 
utahensis  (Rohwer).  Pcmphredon,  LSI 
utensis  (Mickel),  Crossocerus,  400 
utopica  (Leclercq),  Liris.  248 
uturoac  Chccsman.  Oxybelus,  370 
uxor  Lcclercfl,  Cerceris.  552 

vacus  (Rossi).  Mellinus,  449 
vadosus  van  Lith,  Psen,  162 
vafra  Bingham,  Cerceris,  588 
vaga  (Christ),  Isodontia,  I  24 
%'agabunda  F.  Smith,  Ammophila,  L13 
vagabundus  (Panzer),  Crossocerus,  403 
vagans  (Arnold),  Liris.  248 
vagans  Bluthgen.  Spilomena,  121 
vagans  (Fokkcr),  Gctcmnius,  421 
vagans  Radoszkowski,  Ccrccris.  588 
vagatus  (F.  Smith),  bctemnius,  475 
vagula  Kohl.  Cerceris,  588 
vagulum  Richards.  Trypoxylon,  342 
vagum     Smith,  Trypoxylon,  349 
vagus  (F.  Smith),  Argogorytes,  492 
vagus  (Linnaeus),  Mellinus,  449 
vagus  of  authors,  Fctemnius,  425 
vagus  (Radoszkowski),  Prionyx,  1 33 
vagus  Rjidoszkowski,  Tachytcs,  267 
valdiviae  Leclercq,  Podagritus,  323 
valcnciai  Fritz,  Podagritus,  393 
vuiens  (W.  Fox),  Pterygorytes.  53i  HI 
valida  (Cresson),  Podalonia,  145 
validior  Gussakovskij.  Bembecinus,  532 
validus  Cresson.  Tachytcs,  267 
validus  (Dc  Stefani),  Fctemnius,  425 
vallicola  TsunekL  Trypoxylon.  344 
vallicollae  Rohwer.  DIodonius,  112 
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vandcli  Ribaut.  Passalo«cus,  IM 
vanderLindenii  (Dahlbom),  Crossocerus, 
400 

vandcrlindcnii  Robert,  Attata,  211 
vanduzeei  Banks,  Ccrceris.  SM 
vanduzcci  GilUspy,  Stcniolia,  HI 
vandykei  Williaim.  Solierella,  HI 
vanlithi  (T^uncki),  Mimumesa,  IM 
vaiuhynsi  Arnold,  Tachysphex,  277 
vansoni  Arnold,  Ceroeris,  577 
vanyumc  Pate,  Bclomicrus,  364 
vanyunii  Pate,  Ammoplanus, 
vaporus  Lcclcrcq,  Dasyproctus,  HI 
vaquero  F.  Parker.  Astata,  211 
vaqueroi  (Giner  Man'),  Prionyx,  LM 
varelai  Mcrcct,  Nysson,  470 
varentzowi  (F.  Morawitz),  Ectetnnius,  428 
varia  Maidl,  Ccrceris,  588 
variabilis  Chcvricr.  Nysson,  470 
variabilis  F.  Smith.  Bembix,  5i2 
variabilis  (Schrank),  Ccrceris,  5M 
variac^imilis  Maidl,  Cercciis,  589 
varians  (Arnold),  Bcmbcclnus, 
varians  F.  Morawitz,  Oxybeluv  370 
varians  (Fabricius),  Tachytcs,  2ft7 
varians  Mickel,  Ccrceris,  589 
varicincta  Cameron,  Ccrceris,  589 
varicolor  Turner.  Ampulex.  Ifi 
varicoloratus  Baker,  Oxybelus.  369 
varicornis  (Cameron).  Dicranorhina.  2^ 
varicornis  Fabricius,  Crabro,  409 
variegata  (Olivier),  Bicyrtes.  538 
varicgata  Taschenbcrg,  Cerccris.  587 
variegatus  (F.  Morawitz),  Pscudoscolia,  522 
variegatus  (Fabricius).  Palarus,  221 
variegatus  Spinola,  Philanthus,  566 
variegatus  Wcsmacl,  Oxybclus,  370 
varihirtus  Cameron,  Tachysphex.  276 
variicornis  (Reed),  Pisonopsis,  112 
variipcs  Saussurc,  Larra,  238 
variilarsc  Turner,  Rhopalum,  390 
varilineata  Cameron,  Cerceris,  jJiQ 
variolatus  (A.  Costa),  Synncvrus,  470 
variolosa  A.  Costa,  Ccrceris,  577 
variolosa  Giner  Man',  Ammophila,  LSI 
variolosus  Arnold,  Philanthus,  566 
varipenne  Reiche  and  Fairmaire, 

Chlorion,  20 
varipes  Cresson,  Ammophila,  LS4 
varipes  F.  Smith,  Cerceris,  587,  5fi2 
varipes  Lepeletier  and  Brullc, 

Croisocerus,  Mil 
varipes  Perez,  Trypoxylon,  348 
varipes  Tsuneki,  Dicnoplus,  i3h 
varipilosa  (Cameron),  Liris,  248 
varipilosellus  (Cameron),  Zanysson,  475 
varipilosum  Cameron,  Trypoxylon,  lAA 
varipilosus  Cameron,  Tachyies,  266 
varipunctus  U.  Smith,  Pseudoplisus,  51)1 
varius  Lepeletier,  Crossocerus,  4f>4 
varius  Lepeletier  and  Brullc,  Crossocerus, 

varius  Sickmann,  Palarus,  221 
varius  (Taschenberg),  Trachypus,  5£2 
varius  van  Lith,  Pscnulus,  124 
varus  Lepeletier  and  Brulle,  Crossocerus, 

403.  628 
varus  (Panzer),  Crossocerus.  404 
vasta  Lohrmann,  Bembix,  549 
vcchti  Krombein,  Cerceris,  589 
vcchti  van  Lith,  Psen,  Ihl 
Vechha  Pate,  42. 412 


vechtinus  Leclercq,  Dasyproclus,  421 
vedetta  Leclercq,  Williamsita,  630 
vegeta  Arnold,  Ceroeris,  589 
vegcta  (W.  Fox),  Larropsis.  259 
vcgetoides  (Viereck).  Larropsis,  25fi 
veitchi  (Turner),  Neodasyproctus,  412 
vcles  Carter,  Crabro,  409 
vcllensis  Krombein,  Ccrceris,  iSS. 
vclox  F.  Smith,  Cerceris,  Sfii 
vclox  F.  Smith,  Tachytcs.  2&1 
vclox  Handlirsch,  Bembix.  549 
vclutina  (Schrottky),  Hrcmnophila,  lAJ 
vclutina  Scullen,  Eucerceris,  i22 
velutina  Taschenbcrg.  Cerceris.  5fi2 
velutinus  (Spinola),  Oryttus, 
vcnans  (Kohl),  Dasyproctus,  421 
venator  Arnold,  Dolichurus,  63. 
venalor  Arnold,  Tachysphex,  277 
venator  Cresson.  Cerceris,  ill 
venator  F.  Smith,  Bembix.  545 
venator  (Rohwer),  Crabro,  409 
vcnatrix  Schulz.  Ccrceris.  577 
vcnctlanus  Cussakovskij,  Miscophus,  319 
venetus  Pate,  Psen,  Uil 
veniperdus  (Lohrmann),  Bcmbecinus,  532 
ventilabris  Fabricius.  Philanthus,  566 
ventralis  Dahlbom,  Bembix,  lii 
"vcnirahs,  Fabr.",  Philanthus.  566 
ventralis  Fox,  Oxybelus,  1211 
ventralis  Lepeletier,  Bembix,  545 
ventralis  (Mickel),  Philanthus,  Sifi 
"ventralis"  of  Howard,  Philanthus,  566 
ventralis  (Say).  Bicyrtes,  5i  Sifi 
ventralis  (W.  Fox),  Crossocerus,  402 
ventrtpilosa  Empey,  Cerceris,  589 
vcnturii  (Schrottky).  Podagritus,  3Si 
vcnusta  Arnold,  Bembix,  549 
venusta  Bingham.  Lyroda,  299 
vcnusta  F.  Smith.  Cerceris.  589 
vcnusta  Stal.  Ampulex,  2& 
vcnustiformis  (Rohwer),  Pseudoplisus,  503 
venustum  Tsuneki,  Rhopalum.  22Q 
venustus  Beaurnont.  Dinctus,  216 
venustus  Beaumont.  Miscophus,  US 
venustus  (Cresson),  Pseudoplisus,  503 
venustus  Lepeletier  and  Brulle, 

Lindenius,  384 
venustus  (Mickel),  Psammaletes.  508 
venustus  (Rossi).  Pliilanthus.  567 
venustus  Sickmann,  Oxybelus,  HQ 
Veracruz  Scullen,  Cerceris,  iB2 
verecunda  Arnold,  Cerceris,  589 
vcrccundus  (Arnold),  Entomognathus.  387 
verecundus  Arnold.  Miscophus,  319 
vcrhocffi  Andradc,  Miscophus,  11^ 
vcrhoeffi  Beaumont,  Oxybelus,  370 
vcrhoefn  Beaumont,  Solierella,  314 
vcrhoeffi  Bytinski-Salz,  Stizoides,  S22 
vcrhocffi  Pulawski,  Tachysphex,  211 
vcrhocffi  Tsuneki,  Alysson,  458 
verhocITi  Tsuneki,  Bembccinus,  iU 
veihoeffi  Tsuneki,  Ccrceris,  SSS 
vcrhoeffi  Tsuneki,  Crossocerus,  4M 
vcrhocffi  Tsuneki.  Gorytes.  SQ2 
vcrhoeffi  Tsuneki,  Stigmus,  142 
verhocffii  (Oalla  Torre).  Ectemnius,  476 
vernulis  Brauns,  Parapiagetia,  2M 
vernalis  (Packard),  Crabro,  4Di 
vemayi  Arnold,  Ccrceris,  5S9 
vensatilis  Turner,  Tachytcs,  262 
versicolor  Beaumont,  Psammaccius.  ilfi 
versicolor  (Handlirsch),  Bcmbecinus,  112 


versicolor  Schrottky,  Cerceris,  £fi2 

versuta  Arnold,  Bembix,  549 

verticalis  F.  Smith,  Cerceris,  ifi2 

verticalis  (F.  Smith),  Quexua.  l&l 

vertilabris  Fabricius,  Philanthus.  5M 

verutus  Raymcnt,  Dasyproctus.  421 

vespifotmis  (De  Gccr).  Stictia,  542 

vespiformis  F.  Smith,  Bembix,  549 

vespiformis  (Fabricius),  Stizus,  527 

vespiformis  (Latreille),  Sphecius,  ill 

vespiformis  (Panzer),  Ectemnius,  428 

vespiformis  Schrank,  Sphcx,  112 

vespoides  F.  Smith,  Aulacophilus,  45j  33& 

vespoides  (F.  Smith).  Hoplisoidcs,  121 

vespoides  (Rossi),  Ccrceris,  588 

vespoides  (Walker),  Stizus.  527 

vestitum  F,  Smith,  Pison,  112 

vcstitus  (F.  Smith),  Ectemnius.  422 

vcstltus  F.  Smith,  Sphcx,  112 

vestiius  Kohl.  Tachysphex,  212 

vestitus  (F.  Smith),  Tachytcs,  262 

vcstor  (Ashmead),  Ectemnius.  427 

vexillata  (Panzer),  Lestica.  430 

vianai  Fritz  and  Toro.  Cerceris.  589 

viarius  Arnold,  Tachysphex,  222 

viatica  of  authors,  Podalonia,  144 

viator  Andrade,  Miscophus,  1I£ 

vicaria  Shestakov,  Ccrceris,  589 

vicarius  (Handlirsch),  Dienoplus,  43h 

vicina  Cresson,  Ccrceris,  5M 

vicina  (Dalla  Torre).  Trigonopsis,  2ji 

viciniformis  Viereck,  Crabro,  408 

vicinoidcs  Viereck  and  Cockerell, Cerceris.  576 

vicinus  Cameron,  Tachytcs,  267 

victnus  Cresson,  Crabro,  408 

vicinus  Dahlbom,  Crossocerus,  402 

vicinus  Handhrsch,  Gorytes,  502 

vicinus  (Lepeletier),  Gorytes,  501 

vicinus  Lepeletier,  Sphcx.  1 1 6 

victor  Curtis,  Astata,  212 

victor  Lepeletier,  Oxybelus,  370 

victoriensis  Lohrmann,  Bembix,  549 

victoriensis  Rayment,  Sericophorus,  2112 

victrix  Turner,  Cerceris,  5«9 

vidua  (F.  Smith),  Isodontia,  124 

vidua  Klug,  Cerceris.  588 

vidua  Lepeletier,  Bembix,  548 

viduata  F.  Smith,  Ccrceris,  578 

viduata  (Handlirsch),  Bicyrtes,  i2& 

viduatum  (Kohl),  Pencpodium,  22 

viduatus  (Oirist),  Prionyx,  114 

viduum  Arnold,  Trypoxylon.  348 

vicnncnsis  Lcclcrcq,  Crossocerus,  404 

vierccki  Banks,  Ccrceris.  580 

vierecki  (H.  Smith).  Crossocerus.  4QSI 

vierccki  Pate.  Ammoplanops.  197 

vierecki  Pate,  Bclomicrus,  364 

vierecki  Pate.  Diploplectron.  211 

vierecki  (Rohwer).  Crabro,  408 

vierecki  Rohwer,  Didincis,  459 

vierccki  (Rohwer).  Solierella,  314 

vigilans  F.  Smith,  Ccrceris,  589 

vigilans  (F.  Smith).  Liris,  248 

vigilii  Brethes,  Cerceris,  122 

vitarrubiai  (Giner  Man'),  Prionyx,  111 

villersi  Beiland.  Ccrceris.  589 

villosa  (W.  Fox),  Glcnostictia,  512 

villosifrons  (Packard),  Ectemnius.  A2A 

villosus  A.  Costa,  Stizus,  576 

villosus  Arnold,  Tachysphex,  277 

villosus  W.  Fox.  Crabro.  4il9 

vindcx  (F.  Smith).  Liris.  246 
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vindcx  (Lcpclcticr).  Sceliphron.  IM 
vindobonensis  MaidI,  Mimcsa.  I£2 
vinulenia  (Cresson),  Liris,  248 
violacca  F.  Smith,  Trigonopsis,  2fi 
violucea  (Handlirsch),  Ochleroptcra,  i3Sl 
violaccipcnnis  <Canicron),  Brachystcgus, 
412 

violaceipcnnis  Cameion.  Cefceris,  SS9 
violaccipcnnis  (Cameron),  h'ctcmnius,  428 
violaccipennis  Cameron,  Liris,  245.  248 
violaccipcnnis  (Cameron),  Liris,  24H 
violaccipcnnis  (Cameron).  Parapsam- 

mophila.  OS 
violaccipcnnis  (Lepcictier).  Palmodcs,  L22 
violaccipcnnis  (Lcpeletier),  Podalonia,  39i 

violaccipcnnis  Scullcn,  Kuccrccris,  592 
violaccum  (Kabricias),  Clialybion,  1122 
violaccus  Rayment.  S«ricophorus,  302 
violascens  (Dalla  Totrc),  Trigonopsis,  2£ 
virchu  Cameron,  Tachytcs,  267 
virgatus  W.  Fox,  Ctabro,  409 
virgina  Shcslakov.  Cerceris.  S89 
virginianus  (Rohwcr),  Diodontus,  1 79 
virginianus  Rohwer,  Pemphredon,  1£2 
virginienMs  Rohwer,  Nilela,  325 
viridcsccns  Arnold,  Ampulcx,  IS 
viridicocrulcum  Lcpeletier  &  Scrville, 

Chlorion.  211 
virdis  (Barbut).  Chlorion,  2D 
viridis  (Saussurc),  Scricophorus,  iQ2 
viro%um  Turner,  Pi!>on,  111 
vischnu  Cameron,  Cerceris,  589 
vischnu  Cameron,  Tachytcs,  1(tl 
vischnu  Schuiz,  Tachytcs,  -lft7 
viscliu  Cameron,  Ammophila.  Li2 
vischu  Dalla  Tone,  Tachytcs;  267 
viscosa  F.  Smith,  Cerceris,  i&2 
Vishnu  Bingham,  Tachytes,  2tl 
visnagae  Beaumont.  Laphyragogus,  220 
visscri  Willink,  Isodontia,  1 2i 
utiensis  Williams,  Tachysphex,  222 
viltata  Lcpeletier,  Cerceris,  S89 
vittaliriono  Ctcsson,  Lucciccris,  S22 
vittaius  (Kohl).  Prionyx.  04 
vitticollis  A.  Morawitz,  Cerceris,  589 
vivax  (Cameron),  Liris,  248 
vivida  (Handlirsch),  Stictia,  ^ 
vivid  us  (Turner),  Dicnoplus,  496 
vocltzkovii  Kohl.  Sceliphron.  105 
voeltzkowii  (Kohl),  Liris,  24 H 
voeltzkowii  KohL  Scehphron.  lUi 
voeltzkowii  Kohl,  Sphex.  LIS 
volatilis  (F.  Smith),  Isodontia,  1  23 
volcanica  Cameron,  Ammophila,  Li2 
volitans  Arnold.  Trypoxylon. 
vollenhovenia  (Schuiz),  Luis,  24& 
vollenhovia  (Ritsema),  Liris,  748 
voltaica  Empey,  Cerceris.  629 
volubilis  Kohl,  Sphcx,  1 15 
volubilis  Turner,  Tachytcs,  2£2 
volucris  (Handlirsch),  Stictia,  542 
vortex  Tsuneki.  Liris,  245 
vulcania  du  Buysson.  Ammophila,  154 
vulcanica  van  dcr  Vechl,  Cerceris,  589 
vulgaris  Cresson,  Ammophila,  1 52 
vulgaris  W.  Kirby,  Ammophila,  LS3 
vulncratus  Turner,  Tachysphex,  277 
vulpccula  Empey,  Cerceris,  5H9 
vulpina  F.  Smith,  Cerceris,  582 
vulpina  (Handlirsch).  Trichoslictia,  54^ 

549 


vulpinides  Strand,  Cerceris,  5fi2 
vumbui  Arnold,  Cerceris,  589 
vumbuicnsls  (Arnold),  Dasyproctus,  470 

Waagenia  Kriechbaumcr.  3S 
wadamiri  Fvans  and  Matthews,  Bcmbix, 
549 

wagleri  Gistel,  Bcmbix.  549 
wagncrl  Arnold,  Pison,  337 
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